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FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

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

Attestation of SAR test result

Trade Name: LG Electronics, MobileComm U.S.A., Inc.
FCC ID: ZNFM700N
Model: LG-M700n

Additional FCC Model(s):

LGM700n, M700n

EUT Type:

GSM/WCDMA/LTE Phone with Bluetooth4.2LE, WIFI1802.11 b/g/n, NFC

Application Type:

Certification

The Highest Reported SAR (W/Kg)

Tx. Frequency Reported 1g SAR (W/kg)

(MHz) Head Body-Worn  Hotspot
GSM/GPRS/EDGE 850 824.2 ~ 848.8 PCE 0.13 0.47 0.47
GSM/GPRS/EDGE 1900 1850.2 ~1909.8 PCE 0.19 0.49 0.49
UMTS 850 826.4 ~ 846.6 PCE 0.20 0.66 0.66
UMTS 1900 1852.4 ~1907.6 PCE 0.29 0.76 0.76
LTE 4 (AWS) 1710.7 ~1754.3 PCE 0.38 0.63 1.26
LTE Band 5 (Cell) 824.7 ~ 848.3 PCE 0.21 0.69 0.69
LTE Band 12 699.7 ~ 715.3 PCE <0.1 0.65 0.65
802.11b 2412 ~ 2462 DTS 0.90 0.15 0.18
Bluetooth 2402 ~ 2480 DSS/DTS 0.20 N/A N/A
Simultaneous SAR per KDB 690783 D01v01r03 1.27 1.03 1.53
Date(s) of Tests: 05/18/2017 ~ 06/07/2017
F-TP22-03 (Rev.00) 4 /181 HCT CO.,LTD.
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FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

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 1 850.2 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
UMTS 1900 Voice / Data 1852.4 — 1 907.6 MHz
LTE Band 4 (AWS) Voice / Data 1710.7 -1 754.3 MHz
LTE Band 5 (Cell) Voice / Data 824.7 — 848.3 MHz
LTE Band 12 Voice / Data 699.7 — 715.3 MHz
LTE Band 17 Voice / Data 706.5 - 713.5 MHz
2.4 GHz WLAN Voice / Data 2412 - 2 462 MHz
Bluetooth Data 2402 — 2 480 MHz
NFC Data 13.56 MHz

Device Description

Device Dimension

Overall (Length x Width): 69.3 mm x 142.5 mm
Overall diagonal dimension: 151 mm
Display diagonal dimension: 135 mm

Back Cover:

Normal Battery cover

Battery Options

Standard (Li-ion Polymer Battery)

Device Serial Numbers

Battery Model Name: BL-T33, Manufacturer: LishenVX

Mode \ Serial Number
GSM850, UMTS850, LTE5/ 12 31XN2
GSM1900, UMTS1900, LTE Band 4, 2.4 GHz WLAN, XMV
Bluetooth

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 are within operational
tolerances expected for production units.

Power Reduction for
SAR

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

F-TP22-03 (Rev.00)
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Report No: HCT-A-1706-F005-1

2.2 DUT Wireless mode

Wireless

Modulation Band Operating Mode Duty Cycle
GSM Voice: 12.5%
. GPRS/ EDGE GPRS/EDGE:
850 Voice(GMSK) 1 \1u1ti-Slot Class: 1 Slot: 12.5%
GSM GPRS (GMSK) .
1900 EGPRS (8PSK) Class 33 — 4 Up, 5 Down 2 Slots : 25%
Mode class B 3 Slots : 37.5%
4 Slots : 50%
UMTS Rel.99 (Voice / DATA)
HSDPA (Rel. 5,Cat.10)
mfﬁ'\sﬂf gz;g 2 HSUPA (Rel. 6 Cat.6) 100 %
DC-HSDPA (Rel.8, Cat.24)
HSPA+ (Rel. 7) (Uplink QPSK Only)
4 (AWS) | Voice / Data (QPSK, 16QAM) 100 % (FDD)
5 (Cell) Voice / Data (QPSK, 16QAM) 100 % (FDD)
LTE Band
12 Voice / Data (QPSK, 16QAM) 100 % (FDD)
17 Voice / Data (QPSK, 16QAM) 100 % (FDD)
2.4 GHz WLAN Voice / Data 802.11 b, 802.11 g, 802.11 n (HT20) | 99.84 %
Bluetooth Data 76.4 % (DH5)
Bluetooth 4.2 LE Data N/A

F-TP22-03 (Rev.00)
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

2.3 LTE information

ltem. Description
LTE Band 4 (AWS) | 1 710.7 MHz ~ 1 754.3 MHz
Frequency Rang LTE Band 5 (CeII) 824.7 MHz ~ 848.3 MHz
LTE Band 12 699.7 MHz~ 715.3 MHz
LTE Band 17 706.5 MHz~ 713.5 MHz
LTE Band 4 (AWS) | 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Channel Bandwidths LTE Band 5 (Cell) | 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
LTE Band 12 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
LTE Band 17 5 MHz, 10 MHz
Channel Numbers & Freq.(MHz)

1.4 MHz 1710.7 (19957) 17325 (20175) 1754.3 (20393)
3 MHz 1711.5 (19965) 17325 (20175) 1753.5 (20385)
5 MHz 1712.5 (19975) 17325 (20175) 17525 (20375)

LTE Band 4 (AWS) 10 MHz 1715.0 (20000) 1732.5 (20175) 1750.0 (20350)
15 MHz 1717.5 (20025) 17325 (20175) 17475 (20325)
20 MHz 1720.0 (20050) 17325 (20175) 1745.0 (20300)
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)
1.4 MHz 699.7 (23017) 707.5 (23095) 715.3 (23173)

LTE Band 12 3 MHz 700.5 (23025) 707.5 (23095) 714.5 (23165)
5 MHz 701.5 (23035) 707.5 (23095) 713.5 (23155)
10 MHz 704.0 (23060) 707.5 (23095) 711.0 (23130)
5 MHz 706.5 (23755) 710 (23790) 713.5 (23825)

LTE Band 17 10 MHz 709.0 (23780) 710 (23790) 711.0 (23800)

UE Category LTE Rel. 10, Category 6

Modulations Supported in UL QPSK, 16QAM

Voice/ DATA

LTE voice/data requirements VOLTE is supported.

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.

This device does not support full CA features on 3GPP Release 10. The following LTE
Release 10 features are not supported. Uplink and Downlink Carrier aggregations, Relay,
HetNet, Enhanced MIMO, elCl, WiFi offloading, MDH, eMBMA, Cross-Carrier
Scheduling, Enhanced SC-FDMA.

LTE Release 10 information

LTE SAR Testing was performed using a CMW500./MT8820C
UE transmits with maximum output power during SAR testing.

Description of the test
equipment, software, etc.

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 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 /181 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.

2.5.1 Maximum PCE Power

Voice Burst Average GMSK Burst Average 8-PSK
dBm GPRS (dBm EGPRS (dBm

(LD (1 Tx) 1Tx  27Tx (3Tx) 4Tx  1Tx  2Tx (3 Tx) 4Tx
Slot Slot Slot Slot Slot Slot Slot Slot Slot
GSM/GPRS/EDGE Maximum| 33.7 | 33.7 | 30.7 | 28.7 | 28.2 | 26.2 | 25.7 | 25.7 | 247
850 Nominal | 33.2 | 33.2 | 30.2 | 28.2 | 27.7 | 25.7 | 25.2 | 252 | 24.2
GSM/GPRS/EDGE Maximum| 30.7 | 30.7 | 28.7 | 26.7 | 26.7 | 25.7 | 252 | 25.2 | 247
1900 Nominal | 30.2 | 30.2 | 282 | 26.2 | 26.2 | 252 | 24.7 | 24.7 | 24.2

T 3GPP HSDPA(dBm) 3GPP HSUPA(dBm) DC-HSDPA(dBm)

Mode / Band

WCDMA Sub Sub Sub | Sub | Sub Sub Sub | Sub Sub Sub Sub Sub Sub

test1 test2 test3 | test4 | test1 test2 test3 | test4 test1 test2 test3 test4
UMTS Band 5 |Maximum| 25.2 |25.2125.2(24.7(24.7|25.2|23.2|24.223.2|25.2|25.2|25.2|24.7|24.7
(850 MHz) | Nominal | 24.7 |24.7|24.7|24.2|24.2 | 24.7 | 22.7 | 23.7 | 22.7 | 24.7 | 24.7 | 24.7 | 24.2 | 24.2
UMTS Band 2 |Maximum| 23.7 |23.7 |23.723.2(23.2|23.7|21.7|22.7 | 21.7 | 23.7 | 23.7 | 23.7 | 23.2 | 23.2
(1900 MHz) | Nominal | 23.2 (23.2|23.2(22.7|22.7|23.2|21.2 222 |21.2|23.2|23.2|23.2|22.7 |22.7

Mode / Band ‘ Modulated Average (dBm)
Maximum 24.7
LTEB 4 (AW

and 4 (AWS) Nominal 24.2
Maxi 25.2

LTE Band 5 (Cell) aximum
Nominal 24.7
Maximum 25.2
LTE Band 12 Nominal 24.7

F-TP22-03 (Rev.00) 9 /181 HCT CO.,LTD.



P
hC,- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.

2.5.2 Maximum WLAN/BT Power

Modulated Average (dBm)

Mode / Band
2~10 CH
IEEE 802.11b Maximum 16.0 17.0 16.0
(2.4 GHz) Nominal 15.0 16.0 15.0
IEEE 802.11n Maximum 15.0 16.0 15.0
(2.4 GHz) Nominal 14.0 15.0 14.0
IEEE 802.11n Maximum 14.0 15.0 14.0
(2.4 GHz) HT20 Nominal 13.0 14.0 13.0
Mode / Band Modulated Average (dBm)
Maximum 11
DH5
Nominal 10
Maximum 11
2-DH5
Nominal 10
Bluetooth
Maximum 11
3-DH5
Nominal 10
Maximum 2
LE
Nominal 1

F-TP22-03 (Rev.00) 10 /181 HCT CO.,LTD.
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

Rear Front Left Right Bottom
GSM/GPRS 850 Yes Yes No Yes Yes No
GSM/GPRS 1900 Yes Yes Yes No Yes No
UMTS 850 Yes Yes No Yes Yes No
UMTS 1900 Yes Yes Yes No Yes No
LTE Band 4 Yes Yes Yes No Yes No
LTE Band 5 Yes Yes No Yes Yes No
LTE Band 12 Yes Yes No Yes Yes No
2.4 GHz WLAN Yes Yes Yes No No Yes
Bluetooth Yes Yes Yes No No Yes

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

Note; All test configurations are based on front view.

2.7 Near Field Communications(NFC) Antenna

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

F-TP22-03 (Rev.00) 11 /181 HCT CO.,LTD.
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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 TTTT = = === 1 - - - - -=-=-==== |
I GSM/GPRS I |
I UMTS I BT/WiFi |

LTE
I | l
———————————————— wll o o o e e e e e e e ol

Simultaneous transmission paths

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

Simultaneous Transmission Scenarios

Applicable Combination Head Body-Worn Hotspot
GSM Voice + 2.4 GHz WiFi Yes Yes N/A
GSM Voice + 2.4 GHz Bluetooth Yes* Yes N/A
GPRS/EDGE + 2.4 GHz WiFi Yes Yes Yes
GPRS/EDGE + 2.4 GHz Bluetooth Yes* Yes Yes*
UMTS + 2.4 GHz WiFi Yes Yes Yes
UMTS + 2.4 GHz Bluetooth Yes* Yes Yes*
LTE+ 2.4 GHz WiFi Yes Yes Yes
LTE+ 2.4 GHz Bluetooth Yes* Yes Yes*

* BT Tethering applications are considered.

1. 2.4 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. UMTS +WLAN scenario also represents the UMTS Voice/DATA + WLAN hotspot scenario.

4. Per the manufacturer, GPRS support VOIP service.

5. This device support VoLTE and VoWIFI .

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

F-TP22-03 (Rev.00) 12 /181 HCT CO.,LTD.
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2.9 SAR Test Exclusions Applied

(A) BT & LE

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

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

* \/Frequency(GHz) < 3.0

Maximum
Allowed Power

Separation Distance

Frequency

Bluetooth 2480 13 10 2.0
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 [(13/10)*V2.480] = 2.0 < 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)*\2.480] = 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 DO1v06 4.3.22, the following equation must be used to estimate the standalone 1-g SAR for
simultaneous transmission assessment involving that transmitter.

Estimated SAR = Jf(GHZ) " (Max Power of channel mW).
7.5

Min Seperation Distance

Frequency Maximum Separation Distance  Estimated SAR
Allowed Power (Body) (Body)
[MHZz] [mW] \ [mm] [Wikg]
Bluetooth 2480 13 10 0.273
Bluetooth LE 2480 2 10 0.042

Note:

1). The Estimated SAR results were determined according to FCC KDB447498 D01v06.

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

F-TP22-03 (Rev.00)
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(B) 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 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.

This device support both LTE Band 12 and LTE Band 17. Since the supported frequency span for LTE Band
17 involved completely within the supported frequency span for LTE Band 12, both LTE Bands have the same
target power, and both LTE bands share the same transmission path, SAR was only assessed for LTE Band
12.

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

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

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

Based on the highest Reported SAR, the secondary mode is not required.
0.761 * (234/234)] = 0.761 W/kg < 1.2 W/kg

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

F-TP22-03 (Rev.00) 14 /181 HCT CO.,LTD.
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3. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF emissions
due to FCC-regulated portable devices.

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

SAR Definition

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

SAR = d (dU)
T oodt d m

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

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

p

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

F-TP22-03 (Rev.00) 15 /181 HCT CO.,LTD.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

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

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli Robot
is connected to the cell controller to allow software manipulation of the robot. A data acquisition electronic
(DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The
EOC performs the conversion from the optical into digital electric signal of the DAE and transfers data to the
PC plug-in card.
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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
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table 4-
1 & IEEE 1528-20183.

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.

Maximum area scan Spatial resolution: AXarea, AyArea

<3 GHz >3 GHz
Maximur'n distance from closest measurement point 541 mm 1,8 1n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maxi le fi is to phant f
aximum probe angle from prol?e axis to phantom surface 30041° 209410
normal at the measurement location
<2 GHz: <15 mm 3-4 GHz: <12 mm
2-3 GHz: <12 mm 4-6 GHz: <10 mm

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

Maximum zoom scan Spatial resolution: Axzoom, Ayzoom

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

uniform grid: Azzoom(n)

3-4 GHz: <4 mm
<5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm

Spatial resolution
normal to phantom surface

Maximum zoom scan AZzoom(1): between 1

two Points closest to
graded phantom surface

3-4 GHz: <3 mm
<4 mm 4-5 GHz: £2.5 mm
5-6 GHz: <2 mm

grid

AZzoom(n>1): between
subsequent Points

<1.5 AZzoom(Il- 1 )

Minimum zoom scan volume | X,V, z

3-4 GHz: >28 mm
>30 mm 4-5 GHz: >25 mm
5-6 GHz: >22 mm

for details.

GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

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

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

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

".n'uwonll

* ortrance 1o ear canel |

Figure 6-1
Close-up side view of ERP

6.2 HEAD POSITION

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

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

horizontal
line
harizontal // 3
line A 3 acoustic
A output
acoustic B bottom of
output

bottom of handnet.
/ handset :

Figure 6-3. Handset vertical and horizontal reference lines
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6.3 Body Holster/Belt Clip Configurations

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

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

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

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

"See the Test SET-UP Photo"

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

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase
positioning is then documented and used to perform Body SAR testing.
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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 D04v01r03 Body-
Worn accessory exposure is typically related to voice mode operations when handsets | e
are carried in body-Worn accessories. The body-Worn accessory procedures in FCC i
KDB Publication 447498 D01v06 should be used to test for body-Worn accessory SAR N \ ;}
compliance, without a headset connected to it. This enables the test results for such '
configuration to be compatible with that required for hotspot mode when the body-
Worn accessory test separation distance is greater than or equal to that required for
hotspot mode, when applicable. When the reported SAR for a body- Worn accessory,
measured without a headset connected to the handset, is > 1.2 W/kg, the highest
reported SAR configuration for that wireless mode and frequency band should be
repeated for that body- Worn accessory with a headset attached to the handset.

X
Q“.\
£

Figure 6-4
Sample Body-Worn Diagram

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

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

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

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 (LxW>9cmx5 cm) are
based on a composite test separation distance of 10 mm from the front back and edges of the device containing
transmitting antennas within 2.5 cm of their edges, determined from general mixed use conditions for this type
of devices. Since the hotspot SAR results may overlap with the body-Worn accessory SAR requirements, the
more conservative configurations can be considered, thus excluding some body-Worn accessory SAR tests.

When the user enables the personal wireless router functions for the handset actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters
often do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual
use conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for
each frequency transmission and mode separately and spatially summed with the WIFI transmitter according
to FCC KDB Publication 447498 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 ** 0.08 0.40
(Whole Body) ' '
SPATIAL PEAK SAR *** 4.00 20.00
(Hands / Feet / Ankle / Wrist) ' '

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

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

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

F-TP22-03 (Rev.00) 22 /181 HCT CO.,LTD.



| |
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,,LTD.

8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 Measured and Reported SAR

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

8.2 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 Measurement 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-Set 1 and QPSK for FRC and a
12.2kbps 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.

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.

8.4.6 DC-HSDPA

UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 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 SAR was less than 1.2 W/kg.
DC-HSDPA Considerations:
- 3GPP Specification 34.121-1 Release 8 Ver 8.10.0 was used for DC-HSDPA guidance
- H-Set 12(QPSK) was confirmed to be used during DC-HSDPA measurements
- Measured maximum output powers for DC-HSDPA were not greater than 1/4 dB higher than the
WCDMA 12.2 kbps RMC maximum output and as a result, SAR is not required for DC-HSDPA
- The DUT supports UE category 24 for HSDPA.

A
A 4

Base Station Simulator Wireless Devise DUT

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

for SAR.

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

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

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

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

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

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

8.6.1 General Device Setup

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

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

8.6.2 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.

8.6.3 2.4 GHz SAR test Requirements

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

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

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

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

8.6.4 OFDM Transmission Mode and SAR Test Channel Selection

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

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

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
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.

8.6.6 Subsequent Test Configuration Procedures

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

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

9.1 GSM

GSM Conducted output powers (Burst-Average)

GPRS(GMSK) Data — CS1 EDGE Data
SR — GPRS  GPRS EDGE
Slot Slot Slot

Maximum Tune-up| 33.70 33.70 30.70 28.70 28.20 26.20 25.70 25.70 24.70
Nominal Tune-up | 33.20 33.20 30.20 28.20 27.70 25.70 25.20 25.20 24.20
M 128 33.14 33.15 30.28 28.22 28.01 25.94 25.51 25.34 24.51
(;20 190 33.35 33.35 30.43 28.33 28.08 26.07 25.56 25.30 24.66
251 33.53 33.54 30.68 28.37 28.19 26.18 25.67 25.65 24.61
Maximum Tune-up| 30.70 30.70 28.70 26.70 26.70 25.70 25.20 25.20 24.70
Nominal Tune-up | 30.20 30.20 28.20 26.20 26.20 25.20 24.70 24.70 24.20
M 512 30.57 30.57 28.59 26.68 26.67 25.64 25.20 2517 24.68
259800 661 30.43 30.44 28.49 26.57 26.61 25.55 25.06 25.10 24.60
810 30.32 30.33 28.67 26.53 26.68 26.67 25.14 2513 24.61

Band

Channel

GSM Conducted output powers (Frame-Average)

GPRS(GMSK) Data — CS1

GPRS
1TX
Slot

(dBm)

GPRS
2TX
Slot
dBm

GPRS
3TX
Slot

GPRS
4 TX
Slot

EDGE
1TX
Slot

EDGE Data

EDGE
2TX
Slot

EDGE
3TX
Slot

EDGE
4 TX
Slot

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

Maximum Tune-up| 24.67 24.67 24.68 24.44 25.19 17.17 19.68 21.44 21.69
Nominal Tune-up | 24.17 2417 24.18 23.94 24.69 16.67 19.18 20.94 21.19
128 2411 2412 24.26 23.96 25.00 16.91 19.49 21.08 21.50
%2?;' 190 24.32 24.32 24.41 24.07 25.07 17.04 19.54 21.04 21.65
251 24.50 24 .51 24.66 2411 25.18 17.15 19.65 21.39 21.60
Maximum Tune-up| 21.67 21.67 22.68 22.44 23.69 16.67 19.18 20.94 21.69
Nominal Tune-up | 21.17 2117 22.18 21.94 23.19 16.17 18.68 20.44 21.19
GSM 512 21.54 21.54 22.57 22.42 23.66 16.61 19.18 20.91 21.67
1900 661 21.40 21.41 22.47 22.31 23.60 16.52 19.04 20.84 21.59
810 21.29 21.30 22.65 22.27 23.67 17.64 19.12 20.87 21.60
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 33: Hotspot SAR with GPRS/EDGE
Multi-slot Class 33 with CS 1 (GMSK)
Base Station Simulator EUT
RF Connector
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9.2 UMTS

9.2.1 WCDMA Band 5

3GPP 3GPP 34.121 WCDMA Band 5 [dBm]

Release UL 4132 UL 4183 UL 4233

Version Subtest DL 4357 DL 4408 DL 4458
99 WCDMA | 12.2 kbps RMC 25.09 25.01 25.09
29 WCDMA | 12.2 kbps AMR 25.09 25.02 25.08
5 Subtest 1 25.01 25.01 24.97
5 Subtest 2 24.90 24.90 24.85
5 HSDPA Subtest 3 24.33 24.35 24.36
5 Subtest 4 24.32 24.34 24.35
6 Subtest 1 23.60 23.74 24.89
6 Subtest 2 22.97 22.93 22.93
6 HSUPA Subtest 3 24.09 24.02 24.00
6 Subtest 4 23.02 22.99 22.94
6 Subtest 5 25.08 23.75 24.92
8 Subtest 1 24.82 24.82 24.73
8 Subtest 2 24.76 24.72 24.70
8 DC-HSDPA Subtest 3 24.28 24.25 24.16
8 Subtest 4 24.28 24.24 24.16

WCDMA Average Conducted output powers

9.2.2 WCDMA Band 2
3GPP 3GPP 34.121 WCDMA Band 2 [dBm]

Release UL 9262 UL 9400 UL 9538

Version ghbiest DL 9662 DL 9800 DL 9938
99 WCDMA | 12.2 kbps RMC 23.42 23.34 23.34
29 WCDMA | 12.2 kbps AMR 23.40 23.34 23.34
5 Subtest 1 23.20 23.20 23.19
5 Subtest 2 23.21 23.19 23.21
5 HSDPA Subtest 3 22.70 22.70 22.72
5 Subtest 4 22.70 22.71 2272
6 Subtest 1 22.68 22.84 22.94
6 Subtest 2 21.11 21.15 21.13
6 HSUPA Subtest 3 22.15 22.16 22.08
6 Subtest 4 21.18 21.22 21.13
6 Subtest 5 22.60 22.76 22.91
8 Subtest 1 23.41 22.35 23.21
8 Subtest 2 23.41 23.32 23.14
8 DC-HSDPA Subtest 3 22.87 22.94 22.69
8 Subtest 4 22.87 22.94 22.69

WCDMA Average Conducted output powers
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9.3 LTE

9.3.1 LTE Band 4 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size oﬁfet Per 3GPP
19957 20175 20393 |

1710.7 MHz 1732.5 MHz 1754.3 MHz | [dB] [dB]

1 0 23.58 23.89 23.76 0 0

1 3 23.57 24.00 23.63 0 0

1 5 23.61 23.85 23.67 0 0

QPSK 3 0 23.70 23.82 23.80 0 0

3 1 23.70 23.88 23.81 0 0

3 3 23.62 23.76 23.78 0 0

6 0 22.58 22.72 22.66 0-1 1

1.4 MHz 1 0 22.11 22.98 22.50 0-1 1

1 3 22.16 22.86 22.67 0-1 1

1 5 22.25 22.80 22.54 0-1 1

16QAM 3 0 22.12 22.82 22.50 0-1 1

3 1 22.08 22.78 22.61 0-1 1

3 3 22.24 22.80 22.68 0-1 1

6 0 21.53 21.69 21.62 0-2 2

Allowed MPR

Max. Average Power (dBm)

Bandwidth Modulation RB Size Oﬁfet Per 3GPP
19965 20175 20385
1711.5 MHz 1732.5 MHz 1753.5 MHz | [dB] [dB]

1 0 23.89 24.01 23.82 0 0

1 7 24.19 24.39 23.74 0 0

1 14 23.92 23.84 23.70 0 0

QPSK 8 0 22.62 22.78 22.68 0-1 1

8 3 22,57 22.80 22.68 0-1 1

8 7 22,51 22.63 22.90 0-1 1

3 MHz 15 0 22.59 22.73 22.61 0-1 1

1 0 22.69 22.38 22.97 0-1 1

1 7 23.04 22.96 23.12 0-1 1

1 14 22.68 22.29 22.84 0-1 1

16QAM 8 0 21.70 21.78 21.87 0-2 2

8 3 21.70 21.88 21.82 0-2 2

8 7 21.69 21.69 21.58 0-2 2

15 0 21.56 21.80 21.82 0-2 2
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MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation SF:fe O?fset Per 3GPP
19975 20175 20375 |
1712.5 MHz 1732.5 MHz 1752.5 MHz| [aB]  [dB]
1 0 23.88 23.84 23.90 0
1 12 23.93 24.04 23.88 0
1 24 23.70 23.63 23.76 0
QPSK 12 0 22.62 22.77 22.75 0-1 1
12 6 22.64 22.76 22.77 0-1 1
12 11 22.65 22.60 22.85 0-1 1
25 0 22.58 22.75 22.79 0-1 1
5 MHz 1 0 22.09 22.43 22.76 0-1 1
1 12 22.34 21.95 22.87 0-1 1
1 24 22.18 22.06 22.19 0-1 1
16QAM 12 0 21.50 21.69 21.69 0-2 2
12 6 21.52 21.52 21.75 02 2
12 11 21.67 21.64 21.82 02 2
25 0 21.83 21.93 21.94 0-2 2
MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size ‘ | Per 3GPP
20000 20175 20350
1715 MHz 1732.5 MHz 1750 MHz | [4B]  [dB]
1 0 24.08 23.83 23.81 0 0
1 24 24.20 24.19 24.07 0 0
1 49 24.02 23.57 23.80 0 0
QPSK 25 0 22.69 22.80 22.70 0-1 1
25 12 22.81 22.79 22.76 0-1 1
25 24 22.76 22.68 22.75 0-1 1
50 0 22.73 22.77 22.68 0-1 1
10 MHz 1 0 22.90 22.46 22.85 0-1 1
1 24 22.54 22.12 22.44 0-1 1
1 49 22.72 22.29 23.16 0-1 1
16QAM 25 0 21.74 21.92 21.89 0-2 2
25 12 21.85 22.03 21.84 0-2 2
25 24 21.82 21.82 21.79 0-2 2
50 0 21.86 21.75 21.80 0-2 2
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MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size o?f:et Per 3GPP
20025 20175 20325

1717.5 MHz 1732.5 MHz|1747.5 MHz| [aB]  [dB]

1 0 23.85 23.82 23.85 0 0

1 36 24.15 23.71 23.90 0 0

1 74 24.04 23.54 23.89 0 0

QPSK 36 0 22.70 22.74 22.69 0-1 1

36 18 22.75 22.83 22.59 0-1 1

36 38 22.71 22.55 22.71 0-1 1

75 0 22.73 22.66 22.72 0-1 1

15 MHz 1 0 22.92 2248 23.26 0-1 1

1 36 23.64 22.56 23.12 0-1 1

1 74 22.81 22.22 23.60 0-1 1

16QAM 36 0 21.72 21.85 21.77 0-2 2

36 18 21.88 22.01 21.87 0-2 2

36 38 21.82 21.63 21.70 0-2 2

75 0 21.78 21.74 21.74 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size 1P Per 3GPP
Offset 20175
1732.5 MHz [dB]
1 0 23.88 0 0
1 49 24.20 0 0
1 99 23.50 0 0
QPSK 50 0 22.88 0-1 1
50 25 22.83 0-1 1
50 49 22.65 0-1 1
20 MHz 100 0 22.77 0-1 1
1 0 22.65 0-1 1
1 49 22.65 0-1 ]
1 99 22.49 0-1 1
16QAM 50 0 21.93 0-2 2
50 25 21.92 0-2 2
50 49 21.74 0-2 2
100 0 21.81 0-2 2

Note: LTE Band 4 (AWS) at 20 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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9.3.2 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 | [dB] [dB]

1 0 24.52 24.60 24.51 0 0

1 3 24.73 24.82 24.62 0 0

1 5 24.54 24.62 24.39 0 0

QPSK 3 0 24.70 24.82 24.56 0 0

3 1 24.85 24.78 24.51 0 0

3 3 24.90 24.73 24.46 0 0

6 0 23.71 23.65 23.53 0-1 1

1.4 MHz 1 0 23.51 24.12 23.79 0-1 1

1 3 23.56 24.04 23.89 0-1 1

1 5 22.96 24.04 23.68 0-1 1

16QAM 3 0 23.40 23.84 23.71 0-1 1

3 1 23.36 23.82 23.78 0-1 1

3 3 23.12 23.68 23.89 0-1 1

6 0 22.62 22.48 22.57 0-2 2

Allowed MPR

Max. Average Power (dBm)

Bandwidth Modulation RB Size Orfget Per 3GPP
20415 20525 20635
825.5 MHz 836.5 MHz 847.5 MHz | [4B]  [dB]

1 0 25.03 24.62 24.61 0 0

1 7 24.88 24.91 24.34 0 0

1 14 24.82 24.56 24.48 0 0

QPSK 8 0 23.77 23.76 23.76 0-1 1

8 3 23.62 23.74 23.58 0-1 1

8 7 23.63 23.76 23.67 0-1 1

15 0 23.78 23.79 23.57 0-1 1

8 MHz 1 0 24.02 23.43 24.00 0-1 1

1 7 24.04 23.37 24.06 0-1 1

1 14 23.79 22.81 23.86 0-1 1

16QAM 8 0 22.80 22.56 22.89 0-2 2

8 3 22.66 22.67 2277 0-2 2

8 7 22.75 22.49 22.43 0-2 2

15 0 22.63 22.67 22.54 0-2 2
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MPR
Max. Average Power (dBm) P'L:rl%véelfp w;?
Bandwidth Modulation RB Size [dB]
20425 20525 20625 [dB] [dB]
826.5 MHz 836.5 MHz 846.5 MHz
1 0 24.58 24.57 24.53 0 0
1 12 24.80 24.72 25.06 0 0
1 24 24.57 24.25 24.64 0 0
QPSK 12 0 23.68 23.65 23.56 0-1 1
12 6 23.61 23.69 23.68 0-1 1
12 11 23.63 23.70 23.57 0-1 1
5 MHz 25 0 23.60 23.72 23.56 0-1 1
1 0 23.33 23.22 23.40 0-1 1
1 12 23.23 23.72 23.64 0-1 1
1 24 23.21 23.18 23.41 0-1 1
16QAM 12 0 22.78 22.54 22.46 0-2 2
12 6 22.69 22.42 22.77 0-2 2
12 11 22.52 22.57 22.55 0-2 2
25 0 22.56 22.65 22.56 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size ~C Per 3GPP
Offset 20525
[dB] [dB]
836.5 MHz
1 0 24.46 0 0
1 24 25.00 0 0
1 49 24.80 0 0
QPSK 25 0 23.71 0-1 1
25 12 23.73 0-1 1
25 24 23.68 0-1 1
10 MHz 50 0 23.77 0-1 1
1 0 23.35 0-1 1
1 24 23.24 0-1 1
1 49 23.82 0-1 1
16QAM 25 0 22.64 0-2 2
25 12 22.73 0-2 2
25 24 22.67 0-2 2
50 0 22.70 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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9.3.3 LTE Band 12 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size oﬁfet Per 3GPP
23017 23095 23173

699.7 MHz 707.5 MHz 715.3 MHz | [dB] [dB]

1 0 25.00 24.73 25.08 0 0

1 3 25.02 24.89 24.95 0 0

1 5 24.82 24.88 24.82 0 0

QPSK 3 0 25.02 25.00 24.89 0 0

3 1 25.01 25.11 25.01 0 0

3 3 25.04 25.05 24.93 0 0

6 0 23.93 23.84 23.91 0-1 1

1.4 MHz 1 0 23.97 23.64 23.64 0-1 1

1 3 24.07 23.76 23.75 0-1 1

1 5 23.92 23.68 23.69 0-1 1

16QAM 3 0 24.05 23.53 23.80 0-1 1

3 1 24.04 23.68 23.95 0-1 1

3 3 24.11 23.71 23.86 0-1 1

6 0 22.89 22.75 22.53 0-2 2

RB

Max. Average Power (dBm)

Allowed MPR

Bandwidth Modulation RB Size ... Per 3GPP
23025 23095 23165
700.5 MHz 707.5 MHz 714.5 MHz | [4B]  [dB]

1 0 25.02 25.01 24.92 0 0

1 7 25.12 25.00 25.00 0 0

1 14 25.10 25.09 25.00 0 0

QPSK 8 0 24.04 23.90 23.91 0-1 1

8 3 24.03 23.90 23.9 0-1 1

8 7 24.09 23.98 23.77 0-1 1

15 0 24.01 23.89 23.83 0-1 1

3 MHz 1 0 23.99 23.69 23.59 0-1 1

1 7 23.85 23.99 23.84 0-1 1

1 14 23.67 23.60 23.58 0-1 1

16QAM 8 0 22.80 22.79 22.81 0-2 2

8 3 23.08 22.72 22.83 0-2 2

8 7 22.91 22.89 22.59 0-2 2

15 0 22.96 22.80 22.84 0-2 2
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5 MHz

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size oﬁset Per 3GPP
23035 23095 23155 \
[dB] [dB]
701.5 MHz 707.5 MHz 713.5 MHz\
1 0 24.94 24.95 24.73 0 0
1 12 25.19 25.12 24.96 0 0
1 24 24.88 24.70 24.80 0 0
QPSK 12 0 24.00 23.84 23.82 0-1 1
12 6 24.00 23.91 23.86 0-1 1
12 11 23.85 23.94 23.78 0-1 1
25 0 23.90 23.85 23.84 0-1 1
1 0 23.73 23.60 23.65 0-1 1
1 12 23.93 24.05 23.88 0-1 1
1 24 23.39 23.51 23.40 0-1 1
16QAM 12 0 22.86 22.57 22.90 0-2 2
12 6 22.77 22.59 22.81 0-2 2
12 11 22.61 22.58 22.88 0-2 2
25 0 22.99 22.72 22.70 0-2 2

Allowed MPR

Max. Average Power (dBm)

Bandwidth Modulation RB Size . Per3GpP
23095
707.5 MHz [dB] [dB]

1 0 24.53 0 0

1 24 24.84 0 0

1 49 24.79 0 0

QPSK 25 0 23.83 0-1 1

25 12 23.77 0-1 1

25 24 23.83 0-1 1

50 0 23.84 0-1 1

10 MHz 1 0 23.65 0-1 1

1 24 23.81 0-1 1

1 49 23.52 0-1 1

16QAM 25 0 22.77 0-2 2

25 12 22.67 0-2 2

25 24 22.82 0-2 2

50 0 22.69 0-2 2
Note: LTE Band 12 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r03, 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

[dBm]

2412 1 15.22

2417 2 16.12

802.11b 2437 6 16.17
2457 10 16.15

2462 11 15.31

2412 1 14.34

2417 2 15.18

802.11g 2437 6 15.21
2457 10 15.20

2462 11 14.22

2412 1 13.35

2417 2 14.20

?ﬂ%gg;‘ 2437 6 14.22
2457 10 14.19

2462 11 13.32

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

= Power measurements were performed for the transmission mode configuration with the highest maximum
output power specified for production units.
= For transmission mode with the same maximum output power specification, powers were measured for

the largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.
= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

EUT

Coax Cable Spectrum Analyzer
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9.5 BT

Averaged-conducted Power

BT Power
Channel R

[dBm]
0 9.27

DH5 39 10.40
78 9.40
0 8.63
2-DH5 39 9.77
78 8.77
0 8.63
3-DH5 39 9.80
78 8.78

Per October 2016 TCB Workshop Notes:

When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is required to
identify duty factor for supporting the test setup and result.

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

Aphent Speciruee Assivenr - Sewpt S

Markor 2 A 2 88367 ms g Type: PwrRME)
e Trig:free Run
1F Galed sw PArten: 20 40

éCemcr 2441000000 GMz Span 0 Mz
Res BW 8 MHz Sweep 8059 ms (1000 pts)

Duty Cycle
= (BT-On time /BT-Full time) =(2.864/3.748)*100 = 0.764(DH5)
Duty factor= 1/Duty cycle : 1.308
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

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

Table for Head Tissue Verification
Measured Measured Target Target
Conductivity | Dielectric |[Conductivity Dielectric | % dev o
o (S/m) Constant, €| o (S/m) | Constant, €

700 0.848 41.930 0.889 42.201 | -4.61% | -0.64%
05/18/2017 21.7 750H 725 0.868 41.600 0.891 42.071 | -2.58% | -1.12%
750 0.890 41.281 0.893 41.940 | -0.34% |-1.57%
820 0.885 41.420 0.899 41.578 | -1.56% |-0.38%
05/24/2017 22.1 835H 835 0.899 41.213 0.900 41.500 | -0.11% |-0.69%
850 0.916 40.965 0.916 41.500 | 0.00% |-1.29%
1710 1.345 40.102 1.348 40.142 | -0.22% | -0.10%
05/26/2017 20.5 1800H 1750 1.389 39.920 1.371 40.079 | 1.31% |-0.40%
1800 1.438 39.779 1.400 40.000 | 2.71% |-0.55%
1850 1.389 40.676 1.400 40.000 | -0.79% | 1.69%
05/25/2017 20.0 1900H 1900 1.441 40.475 1.400 40.000 | 2.93% | 1.19%
1910 1.443 40.413 1.400 40.000 | 3.07% | 1.03%
2400 1.791 38.762 1.756 39.290 | 1.99% |-1.34%
05/26/2017 211 2450H 2450 1.847 38.559 1.800 39.200 | 2.61% |-1.64%
2500 1.907 38.390 1.855 39.140 | 2.80% |-1.92%
2400 1.772 38.999 1.756 39.290 | 0.91% |-0.74%
06/07/2017 20.1 2450H 2450 1.826 38.641 1.800 39.200 | 1.44% |-1.43%
2500 1.891 38.312 1.855 39.140 | 1.94% |-2.12%

Tissue
Temp.
(°C)

Tissue Freq.
Type (MHz)

Date of
Tests
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Table for Body Tissue Verification

Tissue . Measured | Measured Target. . Target

Tissue Freq. . ) . |Conductivit| _. .
Temp. Tvpe (MHz) Conductivity| Dielectric Dielectric | % dev o % dev €

(°C) P o (S/m) Constant, € 4 Constant, €
o (S/m)

700 0.912 56.010 0.959 55.726 | -4.90% 0.51%
05/23/2017 221 750B 725 0.931 55.700 0.961 55.629 | -3.12% 0.13%
750 0.954 55.503 0.963 55.530 | -0.93% | -0.05%
820 0.964 55.616 0.969 55.258 | -0.52% 0.65%
05/23/2017 | 22.1 835B 835 0.979 55.470 0.970 55.200 | 0.93% 0.49%
850 0.995 55.243 0.988 55.154 | 0.71% 0.16%

1710 1.448 52.966 1.463 53.537 | -1.03% | -1.07%
05/30/2017 | 21.0 1800B 1750 1.475 52.851 1.488 53.432 | -0.87% | -1.09%
1800 1.529 52.678 1.520 53.300 | 0.59% | -1.17%
1850 1.501 53.727 1.520 53.300 | -1.25% | 0.80%
05/30/2017 | 21.0 1900B 1900 1.544 53.522 1.520 53.300 1.58% 0.42%
1910 1.552 53.549 1.520 53.300 | 2.11% 0.47%
2400 1.882 52.630 1.902 52.770 | -1.05% | -0.27%
05/26/2017 | 21.1 2450B 2450 1.934 52.398 1.950 52.700 | -0.82% | -0.57%
2500 1.995 52.357 2.021 52.640 | -1.29% | -0.54%
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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 / 1800
MHz/ 1 900 MHz / 2 450 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

1w

Liquid Target Measured 1 W ... Limit

Probe Dipole . . . Temp. SARiy  SARuy N°223R'1':ed Deviation - .1

(SPEAG)

[Wkg]  [Wikg] [Wikg] [%] [%]

750 | 05/18/2017 | 1630 1014 Head | 21.9 21.7 8.29 0.869 8.69 +483 | +10
750 | 05/23/2017 | 1630 Body | 224 22.1 8.74 0.913 9.13 +4.46 | +£10
835 | 05/24/2017 | 1630 e Head | 224 22.1 9.38 0.965 9.65 +2.88 [ +10
835 | 05/23/2017 | 1630 Body | 22.4 22.1 9.62 0.960 9.6 -0.21 |£10
1800 | 05/26/2017 | 1605 24007 Head | 20.7 20.5 37.8 3.97 39.7 +5.03 [ +10
1800 | 05/30/2017 | 1630 Body | 21.2 21.0 37.6 3.76 37.6 +0.00 | +10
1900 | 05/25/2017 | 1605 S Head | 20.2 20.0 40.0 3.86 38.6 -3.50 [+10
1900 | 05/30/2017 | 1630 Body | 21.2 21.0 40.5 417 41.7 +2.96 [ +10
2450 | 05/26/2017 | 3797 Head | 214 21.1 53.0 5.31 53.1 +0.19 | +10
2450 | 06/07/2017 | 3797 | 743 |Head | 20.3 20.1 53.0 5.18 51.8 -226 [ +10
2450 | 05/26/2017 | 3797 Body | 21.4 21.1 50.6 4.74 47.4 -6.32 [ +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 equipment

- 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
MHz ch. @) | @) | @B |
836.6 190 GSM 33.7 | 33.35| 0.00 Left Cheek | 1:8.3 | 0.070 | 1.084 | 0.076 1
836.6 190 GSM 33.7 | 33.35 | -0.09 Left Tilt 1:8.3 | 0.026 | 1.084 | 0.028 -
836.6 190 GSM 33.7 | 33.35 | 0.02 | RightCheek | 1:8.3 | 0.050 | 1.084 | 0.054 -
836.6 190 GSM 33.7 | 33.35| 0.13 Right Tilt 1:8.3 | 0.028 | 1.084 | 0.030 -

836.6 190 GPRS 4Tx| 28.2 | 28.08 | -0.04 | Left Cheek |1:2.075| 0.129 | 1.028 | 0.133 | 2
836.6 190 GPRS 4Tx| 28.2 | 28.08 | 0.06 Left Tilt  |1:2.075| 0.050 | 1.028 | 0.051 -
836.6 190 GPRS 4Tx| 28.2 | 28.08 | 0.19 | Right Cheek |1:2.075| 0.091 | 1.028 | 0.094 | -
836.6 190 GPRS 4Tx| 28.2 | 28.08 | -0.01 Right Tilt  |1:2.075| 0.048 | 1.028 | 0.049 | -

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. Scall Scaled
quency Up Limit | Power | Drift | Test Position caing - saR
MHz Ch. @) | @) | ©B) | 9 (W/kg)
1880 661 GSM 30.7 | 30.43 | 0.01 Left Cheek | 1:8.3 | 0.113 | 1.064 | 0.120 3
1880 661 GSM 30.7 | 30.43 | -0.03 Left Tilt 1:8.3 | 0.051 | 1.064 | 0.054 -
1880 661 GSM 30.7 | 30.43 | 0.10 | RightCheek | 1:8.3 | 0.089 | 1.064 | 0.095 -
1 880 661 GSM 30.7 | 30.43 | -0.19 Right Tilt 1:8.3 | 0.046 | 1.064 | 0.049 -

1880 661 GPRS 4Tx| 26.7 |26.61 | 0.04 | Left Cheek |1:2.075| 0.182 | 1.021 | 0.186 | 4
1880 661 GPRS 4Tx| 26.7 |26.61 | -0.14 Left Tilt |1:2.075| 0.081 | 1.021 | 0.083 | -
1880 661 GPRS 4Tx| 26.7 |26.61 | 0.12 | Right Cheek |1:2.075| 0.148 | 1.021 | 0.151 -
1880 661 GPRS 4Tx| 26.7 |26.61 | -0.08 Right Tilt  |1:2.075| 0.070 | 1.021 | 0.071 -

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) 42 /181 HCT CO.,LTD.



| |
hCT FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,,LTD.

UMTS 850 Head SAR

Tune- Meas. Power
Up Limit | Power Drift Test Position
MHz ch. @) | @) | (@B

836.6 4183 RMC 252 | 2501 | 0.09 | Left Cheek 1:1 0.193 | 1.045 | 0.202 | 5
836.6 4183 RMC 252 | 25.01 | 0.05 Left Tilt 1:1 0.081 | 1.045 | 0.085 | -
836.6 4183 RMC 252 | 25.01 | 0.01 |RightCheek | 1:1 0.150 | 1.045 | 0.157 | -
836.6 4183 RMC 252 | 25.01 | 0.06 Right Tilt 1:1 0.075 | 1.045 | 0.078 | -

Frequency

Duty
Cycle

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

UMTS 1900 Head SAR

Er . Tune- \V/CEER Power D eas. . Scaled
equency Up Limit| Power | Drift | Test Position Iy SAR SAR
MHz Ch. @) | @) | @B | ye 9 (W/kg)
1880 9400 RMC 23.7 | 23.34 | -0.09 | Left Cheek 1:1 0.264 | 1.086 | 0.287 | 6
1880 9400 RMC 23.7 | 23.34 | 0.06 Left Tilt 1:1 0.100 | 1.086 | 0.109 | -
1880 9400 RMC 23.7 | 23.34 | 0.13 | Right Cheek | 1:1 0.160 | 1.086 | 0.174 | -
1880 9400 RMC 23.7 | 23.34 | 0.05 Right Tilt 1:1 0.099 | 1.086 | 0.108 | -
ANSI/ IEEE C95.1 - 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 4 (Aws) Head SAR

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

MPR -
Mode Width | Up Limit| Power | Drift = Al e Bl s | sl

Position Size | offset Cycle Factor

MHz  Ch. (MHz)| (dBm) ‘ (dBm) ’ (dB) ’ (dB)
1732.520175/QPSK| 20 | 24.7 |24.20|0.17 | Left Cheek | 0 1 49 | 1:
1732.5 20175/ QPSK | 20 | 23.7 |22.88|0.04 | Left Cheek | 1 50| 0 | 1:
1732.520175/QPSK| 20 | 24.7 [24.20(-0.10| Left Tilt 0 1 49 | 1:
1732.5 20175/ QPSK| 20 | 23.7 |22.88| 0.06 Left Tilt 1 50| 0 | 1:

(W/kg) ‘
0.190 | 1.122 | 0.213 | -
0.147 | 1.208 | 0.178 | -
0.062 | 1.122 | 0.070 | -
0.054 | 1.208 | 0.065 | -

—_ | = =2 A ==

1732.520175{QPSK | 20 | 24.7 |24.20| 0.03 |Right Cheek| 0 1 149 |1 0.334 | 1.122 | 0.375 | 7
1732.520175{QPSK| 20 | 23.7 |22.88|0.01 |Right Cheek| 1 | 50 | O | 1 0.250 | 1.208 | 0.302 | -
1732.520175{QPSK | 20 | 24.7 |24.20|-0.00| RightTilt | O 1 |49 |1 0.075 | 1.122 | 0.084 | -
1732.520175{QPSK | 20 | 23.7 |22.88|0.12 | Right Tilt 1 50| 0 |1 0.057 | 1.208 | 0.069 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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LTE Band 5 (Cell) Head SAR

Band | Tune- | Meas. | Power Meas.

Freauency - width | Up Limit| Power | Drit Test MPR RB  RB Duty gap | Scaling
MHz ch. (MHz)| (dBm) ‘(dBm)’ (@B) ‘ Position (dB) Size offset Cycle (Wikg) ‘ Factor
836.5/20525 |QPSK| 10 | 25.2 |25.00| 0.07 | Left Cheek | 0O 1 24 | 1:1 | 0.200 | 1.047 | 0.209 | 8
836.5|20525 |QPSK | 10 | 24.2 |23.73| 0.08 | Left Cheek | 1 25 (12 | 1:1 | 0.161 | 1.114 | 0.179 | -
836.5/20525 |QPSK| 10 | 25.2 |25.00| 0.14 Left Tilt 0 1 24 | 1:1 | 0.079 | 1.047 | 0.083 | -
836.5/20525 |QPSK | 10 | 24.2 |23.73|-0.17| LeftTilt 1 25 (12 | 1:1 | 0.062 | 1.114 | 0.069 | -
836.5/20525 |QPSK| 10 | 25.2 |25.00| 0.19 |Right Cheek| 0 1 24 | 1:1 | 0.144 | 1.047 | 0.151 | -
836.5|20525 |QPSK | 10 | 24.2 |23.73| 0.12 |Right Cheek| 1 25 (12 | 1:1 | 0.113 | 1.114 | 0.126 | -
836.5/20525 |QPSK | 10 | 25.2 |25.00(-0.00| Right Tilt 0 1 24 | 1:1 | 0.078 | 1.047 | 0.082 | -
836.5/20525 |QPSK | 10 | 24.2 |23.73|0.09 | Right Tilt 1 25 (12 | 1:1 | 0.061 | 1.114 | 0.068 | -

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

LTE Band 12 Head SAR

F Band| Tune- | Meas. | Power Meas.
(R Mode Width pL|m| Power Drift Test MPR Re RB Duty SAR | Scaling
No

Position - . Size offset| Cycle Factor

MHz  Ch. (MHz (dBm) (dBm) C)
707.5| 23095 QPSK 10 | 25.2 24.84 -0.03 Left Cheek | 0 1 24 | 1:
707.5| 23095 | QPSK | 10 | 24.2 |23.83| 0.01 | LeftCheek | 1 | 25 | O 1:
707.5| 23095 |QPSK | 10 | 25.2 |24.84|-0.03 Left Tilt 0 1 24 | 1:
707.5| 23095 |QPSK | 10 | 24.2 |23.83| 0.10 Left Tilt 1 251 0 1:
707.5| 23095 | QPSK | 10 | 25.2 |24.84|-0.02 |Right Cheek| 0 1 24 | 1:
707.5| 23095 | QPSK | 10 | 24.2 |23.83| 0.07 |Right Cheek | 1 251 0 1:
707.5| 23095 | QPSK | 10 | 25.2 |24.84|-0.02 | Right Tilt 0 1 24 | 1:
707.5| 23095 | QPSK | 10 | 24.2 |23.83| 0.07 | Right Tilt 1 251 0 1:

(Wrkg) ‘
0.051 | 1.086 | 0.055 | 9
0.038 | 1.089 | 0.041 | -
0.023 | 1.086 | 0.025 | -
0.016 | 1.089 | 0.017 | -
0.049 | 1.086 | 0.053 | -
0.037 | 1.089 | 0.040 | -
0.023 | 1.086 | 0.025 | -
0.014 | 1.089 | 0.015 | -

[ G IR U NI U [T U [T U [ U TG 'Y

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

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

Frequency  \iode  width| Rate |Up Limif Power | Drift | Test Posion °" Peak SAR| SAR | S Factor | sam | P
Cycle Factor \[o}
MHz Ch. | (MH2)(Mbps) (dBm) | (@Bm) | (dB) | (Wikg) | (Wikg) | (Duty) | (Wkg) |
2437 6 |802.11b| 22 1 17.0 |16.17 Left Cheek [99.84| 0.253 -
2437 6 |802.11b| 22 1 17.0 |16.17 Left Tilt (99.84| 0.171 -
2437| 6 |802.11b| 22 1 17.0 [16.17|-0.18 Right Cheek|99.84| 1.02 |0.715|1.211|1.002|0.868 | -
2457 10 |802.11b| 22 1 17.0 [16.15]-0.03 [Right Cheek|99.84| 1.0 0.737 11.216 |1 1.002 | 0.898 | 10
2437| 6 |802.11b| 22 1 17.0 |{16.17| 0.03 | Right Tilt |99.84| 0.464 |0.269 |1.211 |{1.002 [0.326 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DSS Head SAR

Tune- Meas. Power Scaling | Scaled
Up Limit Power Drift Test Position Duty Cycle Factor Factor | SAR n
MHz _ Ch. @Bm | (@ | (@) | (Wikg) | (Duty) | (Wikg) |

2441| 39 |Bluetooth DH5 | 11.0 10.40 -0.07 |Left Cheek| 76.4 0.037 | 1.148 |1.308|0.056 | -
2441| 39 |Bluetooth DH5 | 11.0 10.40 -0.04 | LeftTilt 76.4 0.023 | 1.148 |1.308|0.035| -
2441| 39 |Bluetooth DH5 | 11.0 10.40 0.01 [Right Cheek| 76.4 0.130 | 1.148 |1.308|0.195 |11
2441| 39 |Bluetooth DH5 | 11.0 10.40 -0.08 | Right Tilt 76.4 0.048 | 1.148 |1.308|0.072| -

Frequency Meas. SAR| Scaling

ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.2 Body-worn SAR Measurement Results
GSM/UMTS Body-Worn SAR

Tune- | Meas. | Power

F Di
requency Up Limit | Power | Drift sztsign S
@) | (@B) | (@B) | (mm) | (

836.6 | 190 | GSM 850 GSM 33.7 [33.35/0.00 | Rear | 1:8.3 10 0.254 1.084 | 0.275 | 12
836.6 | 190 | GSM 850 | GPRS 4Tx | 28.2 |28.08(-0.14| Rear | 1:2.075| 10 |0.460 |1.028 |0.473 | 13
1880.0 | 661 | GSM 1900 GSM 30.7 [30.43|0.08 | Rear | 1:8.3 10 [0.315|1.064 | 0.335 | 14
1880.0 | 661 | GSM 1900 | GPRS 4Tx | 26.7 |26.61|-0.15| Rear |1:2.075| 10 |0.475|1.021 |0.485 |15
836.6 |4183 | UMTS 850 RMC 25.2 |25.01|0.01 | Rear 1:1 10 |0.634 | 1.045|0.663 | 16
1 880.0 {9400 |UMTS 1900 RMC 23.7 |23.34|-0.03| Rear 1:1 10 |0.701|1.086 |0.761 | 17

ANSI/ 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

Band Tune- Meas. Power eas. Scaled

Frequency width Up Limit Power Drit Test MPR RB  RB Duty Distance SAR Scaling gaR Plot

Mode o
Position Size offset Cycle
MHz ch. (mm) g (Wkg)

1732.5/20175 | |”TE4 | 20 | 24.7 [24.20|-0.14| Rear | 0 | 1 |49 |1:1| 10 [0.557|1.122|0.625|18
1732.5| 20175 | QPSK| 20 | 23.7 |22.88/-0.07| Rear | 1 |50 | 0 |1:1 | 10 |0.423|1.208|0.511 | -
836.5 | 20525 | _”TE5| 10 | 25.2 [25.00/0.04 | Rear | O | 1 | 24 | 1:1| 10 [0.660|1.047 |0.691 |19
836.5 | 20525 | QPSK'| 10 | 24.2 |23.73/-0.04| Rear | 1 | 25 | 12 | 1:1 | 10 |0.514|1.114 [0.573 | -
707.5 | 23095 || TE 12| 10 | 25.2 [24.84|-0.14| Rear | 0 | 1 | 24 |1:1| 10 |0.595|1.086 |0.646 |20
707.5 | 23095 | QPSK| 10 | 24.2 |23.83|-0.06| Rear | 1 | 25| 0 |1:1| 10 |0.465|1.089|0.506 | -

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

DTS Body-Worn SAR

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

Frequenc T Distance
§ ’ Mode  width | Rate | Up Limit| Power | Drift ] Peak SAR| SAR calng Factor| SAR

Plot

MHz Ch. (MHz) Mbps) @Bm) | @Bm)| @) PO O m) | (wWika) | Wikg) " outy)| wig |

2437| 6 |802.11b| 22 17.0 [16.17|-0.12|Rear |99.84| 10 0.183 [0.125(1.211|1.002| 0.152 | 21
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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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR
Tune- | Meas. | Power . . Scaled

Frequency Mode Ul Bouer Drift l:‘Te.ts‘t CI;)utly Distance |Meas. SAR SFcaItlng SAR
MHz ch. @) | @ | @ | " ycie mm) | Wkg) | % (Wikg)
836.6 190 |GPRS4Tx| 28.2 |28.08 | -0.14 | Rear | 1:2.075 10 0.460 | 1.028 | 0.473 |13
836.6 190 |GPRS4Tx| 28.2 |28.08 | 0.02 | Front |1:2.075 10 0.457 | 1.028 | 0.470 | -
836.6 190 |GPRS 4Tx | 28.2 | 28.08 | -0.06 | Right | 1:2.075 10 |0.000732| 1.028 | 0.001 | -
836.6 190 |[GPRS 4Tx| 28.2 |28.08 | -0.17 | Bottom | 1:2.075 10 0.314 | 1.028 | 0.323 | -

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

Hotspot SAR

Duty

GSM 1900

Meas. | Power
Power

Tune-
Test

Frequency

Meas. Scaled
Di .
istance SAR Scaling SAR I:llzt

Mode Up Limit Drift N
MHz  Ch. ©@B) (@B (@ | eston o Oyde o wkg | T wikg)
1880 661 GPRS 4Tx | 26.7 | 26.61 | -0.15 Rear 1:2.075 10 0.475 | 1.021 | 0.485 | 15
1880 661 GPRS 4Tx | 26.7 | 26.61 | -0.01 Front 1:2.075 10 0.438 | 1.021 | 0.447 -
1880 661 GPRS 4Tx | 26.7 | 26.61 | -0.09 Left 1:2.075 10 0.211 1.021 | 0.215 -
1 880 661 GPRS 4Tx | 26.7 | 26.61 | -0.04 | Bottom | 1:2.075 10 0.430 | 1.021 | 0.439 -

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

E Tune- Meas. Power T D Dist Scali Scaled

requency Up Limit| Power | Drift Poseitsizm o “C?; SIENCE F‘;i;g? SAR
MHz | ch. | (©B) | (B)  (dB) | ‘ (mm) g (Wkg)
836.6 | 4183 RMC 25.2 | 25.01 | 0.01 Rear 1:1 10 0.634 | 1.045 | 0.663 | 16
836.6 | 4183 RMC 25.2 | 25.01 | -0.00 Front 1:1 10 0.573 | 1.045 | 0.599 | -
836.6 | 4183 RMC 25.2 | 25.01 | 0.03 Right 1:1 10 0.258 | 1.045 | 0.270 | -
836.6 | 4183 RMC 252 | 25.01 | 0.11 Bottom 1:1 10 0.377 | 1.045 | 0.394 | -

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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UMTS 1900 Hotspot SAR

Tune- Meas.

Power

as.
Scaling

Frequency Upllifn| (Fewe; Drift l:‘Te.ts‘t (?u?l Distance =
MHz | ch. | @) | @ | @y " Yee  mm) g SC00
1880 | 9400 RMC 23.7 | 23.34 | -0.03 Rear 1:1 10 0.701 | 1.086 | 0.761 | 17
1880 | 9400 RMC 23.7 | 23.34 | -0.06 Front 1:1 10 0.570 | 1.086 | 0.619 | -
1880 | 9400 RMC 23.7 | 23.34 | -0.10 Left 1:1 10 0.167 | 1.086 | 0.181 | -
1880 | 9400 RMC 23.7 | 23.34 | -0.04 | Bottom 1:1 10 0.542 | 1.086 | 0.589 | -

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

LTE Band 4 (AWS) Hotspot SAR

Frequency
MHz Ch.
1732.5( 20175 20 | 24.7 [24.20[-0.14| Rear | 0 | 1 | 49 |11 | 10 |0.557 |1.122 |[0.625 |18]
1732.5/ 20175 |QPSK| 20 | 23.7 |22.88(-0.07 | Rear | 1 50| 0 |11 10 |0.423|1.208 |0.511 | -
1732.5/ 20175 |QPSK| 20 | 24.7 |24.20|-0.14| Front | O 1 49 | 11 10 |0.513]1.122 |0.576 | -
17325/ 20175 |QPSK| 20 | 28.7 |22.88(-0.01| Front | 1 50| 0 |11 10 |0.382|1.208 |0.461 | -
17325/ 20175 |QPSK| 20 | 24.7 |24.20|-0.08 | Left 0 1 49 | 11 10 |0.262 |1.122 |0.294 | -
17325/ 20175 |QPSK| 20 | 23.7 |22.88|-0.11 | Left 1 50| 0 |11 10 |0.203 | 1.208 |0.245 | -
1732.5/ 20175 |QPSK| 20 | 24.7 |24.20|-0.06 |Bottom| 0 1 49 | 11 10 1.12 | 1.122 |1.257 |22
17325/ 20175 |QPSK| 20 | 23.7 |22.88(-0.08 |[Bottom| 1 50 1:1 10 |0.825|1.208 |0.997 | -
17325/ 20175 |QPSK| 20 | 28.7 (22.77(-0.15 |Bottom| 1 | 100 1:1 10 |0.807 | 1.239 (1.000 | -
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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LTE Band 5 Hotspot SAR

Band | Tune- | Meas. | Power MPR Distance Meas.
width |Up Limit| Power | Drift | Test RB = RB  Duty SAR | Scaling

Frequency

MHz Ch. (MHZ)‘ (dBm) ’ (dBm) ’ (@B) ‘ Position (dB) Size | offset Cycle (mm) ‘ (Wikg) ‘ Factor
836.5 {20525 | QPSK | 10 | 25.2 |25.00| 0.04 | Rear 0 1 24 | 11 10 |0.660 |1.047 [0.691| -
836.5 {20525 | QPSK | 10 | 24.2 |23.73|-0.04 | Rear 1 25 | 12 | 11 10 |0.514 | 1.114 |0.573]| -
836.5 {20525 |QPSK | 10 | 25.2 |25.00| 0.02 | Front | O 1 24 | 11 10 |0.663 |1.047 (0.694| 25
836.5 {20525 |QPSK | 10 | 24.2 (23.73|-0.01 | Front | 1 25 | 12 | 11 10 |0.508 | 1.114 (0.566| -
836.5 {20525 |QPSK | 10 | 25.2 |25.00| 0.03 | Right | 0 1 24 | 11 10 |0.321 |1.047 |0.336]| -
836.5 {20525 |QPSK | 10 | 24.2 |23.73| 0.16 | Right | 1 25 | 12 | 11 10 |0.259|1.114 (0.289| -
836.5 {20525 |QPSK | 10 | 25.2 |25.00| 0.17 |Bottom| 0 1 24 | 11 10 |0.393 |1.047 (0411 -
836.5 {20525 |QPSK | 10 | 24.2 (23.73| 0.11 |Bottom| 1 25 | 12 | 11 10 |0.313|1.114 (0.349| -

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

LTE Band 12 Hotspot SAR

Frequenc Band | Tune- | Meas. | Power MPR Distance Scaled
K J Mode _ Width |Up L|m| Power Drift Test RB Duty R Scaling  gaR | Plot
] .

Size offset Cycle Factor

MH Ch. (MHz) dBm) dBm (dB) ‘ (mm) W/k) (W/kg) ‘ No

‘ Position

707.5| 23095 QPSK 10 | 25.2 |24.84|-0.14 | Rear 0 1 24 | 1:1 10 0.595 1.086 | 0.646 | -
707.5| 23095 |[QPSK| 10 | 24.2 |23.83|-0.06 | Rear 1 25 0 | 1:1 10 |0.465|1.089|0.506 | -
707.5/ 23095 |QPSK| 10 | 25.2 [24.84| 0.04 | Front 0 1 24 | 1:1 10 |0.596 | 1.086 | 0.647 | 26
707.5| 23095 |QPSK| 10 | 24.2 [23.83| 0.13 | Front 1 25 0 1:1 10 |0.448 {1.089 |0.488 | -
707.5/ 23095 |QPSK| 10 | 25.2 [24.84|0.13 | Right | 0 1 24 |11 10 |0.280|1.086|0.304 | -
707.5/ 23095 |QPSK| 10 | 24.2 |23.83|-0.05 | Right 1 25 0 1:1 10 0.211 {1.089 | 0.230 | -
707.5/ 23095 |QPSK| 10 | 25.2 |24.84|-0.05 |Bottom| 0 1 24 | 1:1 10 |0.243 [1.086 |0.264 | -
707.5| 23095 |QPSK| 10 | 24.2 |23.83|-0.05 |Bottom| 1 25 0 1:1 10 |0.183 [1.089 |0.199| -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Hotspot SAR

Tune-
Frequenc Band | Data U Meas. |Power| Test Dutv Distance Area Scan | Meas. Scalin Scaling| Scaled
|
eNY Mode  width | Rate | " | Power | Drit| oo WY Peak SAR| SAR 9 Factor| SAR
Limit Position Cycle Factor \[o}

(MHz) | (Mbps)| (dBm) | (dBm) | (dB) | (mm) | (Whkg) |(Wikg) (Duty) | (W/kg)
2437 | 6 |802.11b| 22 | 1 [17.0 16.17 Rear [99.84) 10 | 0.183

2437 | 6 |802.11b| 22 17.0 [16.17 \ \

1 |
2437 | 6 |802.11b| 22 | 1 [17.0 [16.17
1
Body

2437 | 6 |802.11b| 22 17.0 [16.17 \ \
ANSI/ IEEE C95.1 - 1992— Safety Limit
1.6 Wikg
Averaged over 1 gram

Spatial Peak
Uncontrolled Exposure/ General Population
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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.

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

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.

P w

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 D01v03r01: 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 KDB 941225 D01v03r01.

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per 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.

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 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 SAR was less than 1.2 W/kg.

LTE Notes:

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

2. According to FCC KDB 941225 D05v02r05.

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

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

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

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

Pre-installed VOIP applications are considered.

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.

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

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

Bluetooth Notes:

1. Bluetooth SAR was measured with the device connected to a call box with hopping disabled with DH5
operation and Tx Tests mode type. Per October 2016 TCBC Workshop Notes, the reported SAR was
scaled to 100% transmission duty factor to determine compliance. Please see sec.9.5 for the time-
domain plot and calculation for duty factor of the device.
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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 P WWAN SAR 2.4 GHz WLAN SAR > 1-g SAR

condition (W/kg) (W/kg) (W/kg)
GSM 850 0.076 0.898 0.974

GPRS 850 0.133 0.898 1.031

GSM 1900 0.120 0.898 1.018

GPRS 1900 0.186 0.898 1.084

Head SAR UMTS 850 0.202 0.898 1.100
UMTS 1900 0.287 0.898 1.185

LTE Band 4 0.375 0.898 1.273

LTE Band 5 0.209 0.898 1.107

LTE Band 12 0.055 0.898 0.953

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Band WWAN SAR Bluetooth SAR > 1-g SAR

condition (W/kg) (W/kg) (W/kg)
GSM 850 0.076 0.195 0.271

GPRS 850 0.133 0.195 0.328

GSM 1900 0.120 0.195 0.315

GPRS 1900 0.186 0.195 0.381

Head SAR UMTS 850 0.202 0.195 0.397
UMTS 1900 0.287 0.195 0.482

LTE Band 4 0.375 0.195 0.570

LTE Band 5 0.209 0.195 0.404

LTE Band 12 0.055 0.195 0.250
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12.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance | WWANSAR  24GHzWLANSAR 3 1-gSAR
condition (mm) (Wkg)  (Wikg) (Wikg)
GSM 850 0.275 0.152 0.427
GPRS 850 0.473 0.152 0.625
GSM 1900 0.335 0.152 0.487
GPRS 1900 0.485 0.152 0.637
Body-worn 10 UMTS 850 0.663 0.152 0.815
UMTS 1900 0.761 0.152 0.913
LTE Band 4 0.625 0.152 0.777
LTE Band 5 0.691 0.152 0.843
LTE Band 12 0.646 0.152 0.798

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance WWAN SAR \ Bluetooth SAR ¥ 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.275 0.273 0.548
GPRS 850 0.473 0.273 0.746
GSM 1900 0.335 0.273 0.608
GPRS 1900 0.485 0.273 0.758
Body-worn 10 UMTS 850 0.663 0.273 0.936
UMTS 1900 0.761 0.273 1.034
LTE Band 4 0.625 0.273 0.898
LTE Band 5 0.691 0.273 0.964
LTE Band 12 0.646 0.273 0.919

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

E:::ﬁ::: Distance o wwansar  2° G;'f\:' CAN > 1-g SAR
(mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.473 0.176 0.649
GSM 1900 0.485 0.176 0.661
UMTS 850 0.663 0.176 0.839
Hotspot 10 UMTS 1900 0.761 0.176 0.937
LTE Band 4 1.257 0.176 1.433
LTE Band 5 0.694 0.176 0.870
LTE Band 12 0.647 0.176 0.823

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance Bang WWAN SAR Bluetooth SAR Y 1-g SAR
condition (mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.473 0.273 0.746
GSM 1900 0.485 0.273 0.758
UMTS 850 0.663 0.273 0.936
Hotspot 10 UMTS 1900 0.761 0.273 1.034
LTE Band 4 1.257 0.273 1.530
LTE Band 5 0.694 0.273 0.967
LTE Band 12 0.647 0.273 0.920

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498 D01v06. Estimated SAR
results were used for SAR summation for body back side at 10 mm to determine simultaneous transmission
SAR test exclusion.
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12.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D0O1v06 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

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

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

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

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

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

Frequency Original Repeated Largest to

Modulation Battery  Configuration SAR SAR Smallest
(Wkg)  (Wkg)  SAR Ratio

Bottom
1732.5| 20175 | LTE Band 4 |Standard (1 RB, 49 offset) 1.12 1.11 1.01 24
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14. DUT Holder perturbation Verification

Per October 2016 TCB Workshop Notes:

When the highest reported SAR of an antenna is > 1.2 W/kg,

Holder perturbation verification is required for each antenna, using the highest SAR configuration among all
applicable frequency bands

- in the same exact device and holder positions used for head and body SAR measurements

LTE Band 4 : Hotspot Reported SAR :1.257 W/kg
We verified the perturbation for DUT Holder as follows.

DUT Holder perturbation verification

. Without Plot
requenc! and widt istance ith Holder argest to
F Band width Di With Hold L tt n
Test ~ Holder o
Mode RB offset Smallest

Position i M SAR M SAR
MHz  Ch. (MHz) eci/kg eci/kg SAR Ratio .

1732.5/20175 |QPSK| 20 | Bottom 1 | 49 | 1.12 107 | 105 |27

Based on the above results, it was verified that the measured SAR value did not increase due to the

influence of the DUT holder in SAR measurement.

We attached the setup photo for without DUT holder configuration
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15. MEASUREMENT UNCERTAINTY

Error Standard
Description Gi Uncertainty v
(£ %)

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

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

3.Phantom and Setup
Phantom Uncertainty 6.60 R 1.73 1 3.82 ©
Liquid Conductivity(target) 5.00 R 1.73 ] 0.64 1.85 ©
Liquid Permitivity(target) 5.00 R 1.73 ] 0.60 1.73 S
Liquid Conductivity(meas.) 3.80 N 1 0.78 2.96 5
Liquid Permitivity(meas.) 2.60 N 1 0.23 0.60 5
Liquid Conductivity(temp.) 1.70 R 1.73]0.78 0.77 ©
Liquid Permitivity(temp.) 2.70 R 1.73| 0.23 0.36 ©
Combind Standard Uncertainty 12.49
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 24.98
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16. SAR TEST EQUIPMENT

Manufacturer Type / Model Calib. Date | Calib.Interval| Calib.Due
SPEAG SAM Phantom - N/A N/A N/A
SPEAG Triple Modular Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli 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 TX90 Xlspeag F12/5K9GA1/A/01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO01/5L76A1/C/01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO01/5K08A1/C/01 | N/A N/A N/A
Staubli CS8Cspeag-TX90 F12/5K9GA1/C/01 | N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134006 A N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142106 N/A N/A N/A
SPEAG DAE4 652 01/20/2017 | Annual 01/20/2018
SPEAG DAE4 1225 11/24/2016 | Annual 11/24/2017
SPEAG DAE3 446 01/19/2017 | Annual 01/19/2018
SPEAG E-Field Probe EX3DV4 3797 11/25/2016 | Annual 11/25/2017
SPEAG E-Field Probe ET3DV6 1630 02/27/2017 | Annual 02/27/2018
SPEAG E-Field Probe ET3DV6 1605 07/29/2016 | Annual 07/29/2017
SPEAG Dipole D750V3 1014 07/22/2016 | Annual 07/22/2017
SPEAG Dipole D835V2 441 11/16/2016 | Annual 11/16/2017
SPEAG Dipole D1800V2 2d007 11/16/2016 | Annual 11/16/2017
SPEAG Dipole D1900V2 5d032 03/21/2017 | Annual 03/21/2018
SPEAG Dipole D2450V2 743 03/15/2017 | Annual 03/15/2018
Agilent Power Meter N1911A MY45101406 09/28/2016 | Annual 09/28/2017
HP Power Sensor N1921A MY55220026 08/24/2016 | Annual 08/24/2017
SPEAG DAKS 3.5 1031 04/27/2017 | Annual 04/27/2018
Agilent Directional Bridge 86205A 10/16/2016 | Annual 10/16/2017
Agilent Base Station E5515C GB44400269 02/02/2017 | Annual 02/08/2018
HP Signal Generator E4433B US40052109 03/10/2017 | Annual 03/10/2018
HP 11636B/Power Divider 58698 03/05/2017 | Annual 03/05/2018
TESTO 175-H1/Thermometer 40332651310 02/10/2017 | Annual 02/10/2018
TESTO 175-H1/Thermometer 40331939309 02/10/2017 | Annual 02/10/2018
EMPOWER RF Power amplifier 1011 10/17/2016 | Annual 10/17/2017
Agilent Attenuator(3dB) 52744 10/16/2016 | Annual 10/16/2017
Agilent Attenuator(20dB) 52664 10/16/2016 | Annual 10/16/2017
HP Dielectric Probe Kit 85070C | 00721521 N/A N/A N/A
HP Dual Directional Coupler 16072 10/16/2016 | Annual 10/16/2017

Wideband Radio
R&S Gommunication Tester 101519 04/27/2017 | Annual 04/27/2018
CMW500 _
Anritsu oo MTaRsan 6200628628 07/05/2016 | Annual 07/05/2017
Anritsu oo MTaRsaon 6200576565 07/05/2016 | Annual 07/05/2017
R&S Bluetooth CBT 101519 04/27/2017 | Annual 04/27/2018
NOTE:

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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17. 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.

F-TP22-03 (Rev.00) 61 /181 HCT CO.,LTD.



| |
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.

18. REFERENCES

[1] IEEE Standards Coordinating Committee 34 — IEEE Std. 1528-2013, IEEE Recommended Practice or
Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body from Wireless
Communications Devices.

[2] Federal Communications Commission, ET Docket 93-62, Guidelines for Evaluating the Environmental
Effects of Radio frequency Radiation, Aug. 1996.

[3] ANSV/IEEE C95.1 - 1991, American National Standard safety levels with respect to human exposure to
radio frequency electromagnetic fields, 300 kHz to 100 GHz, New York: IEEE, Aug. 1992

[4] ANSI/IEEE C 95.1 - 2005, American National Standard safety levels with respect to human exposure to
radio frequency electromagnetic fields, 3 kHz to 300 GHz, New York: IEEE, 2006.

[5] ANSI/IEEE C95.3 - 1991, IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave, New York: IEEE, 1992.

[6] NCRP, National Council on Radiation Protection and Measurements, Biological Effects and Exposure
Criteria for Radio Frequency Electromagnetic Fields, NCRP Report No. 86, 1986. Reprinted Feb. 1995.

[7] T. Schmid, O. Egger, N. Kuster, Automated E-field scanning system for dosimetric assessments, IEEE
Transaction on Microwave Theory and Techniques, vol. 44, Jan. 1996, pp. 105-113.

[8] K. Pokovic, T. Schmid, N. Kuster, Robust setup for precise calibration of E-field probes in tissue simulating
liquids at mobile communications frequencies, ICECOM97, Oct. 1997, pp. 120-124.

[9] K. Pokovic, T. Schmid, and N. Kuster, E-field Probe with improved isotropy in brain simulating liquids,
Proceedings of the ELMAR, Zadar, Croatia, June 23-25, 1996, pp. 172-175.

[10] Schmid & Partner Engineering AG, Application Note: Data Storage and Evaluation, June 1998, p2.

[11] V. Hombach, K. Meier, M. Burkhardt, E. Kuhn, N. Kuster, The Dependence of EM Energy Absorption upon
Human Head Modeling at 900 MHz, IEEE Transaction on Microwave Theory and Techniques, vol. 44 no. 10,
Oct. 1996, pp. 1865-1873.

[12] N. Kuster and Q. Balzano, Energy absorption mechanism by biological bodies in the near field of dipole
antennas above 300 MHz, IEEE Transaction on Vehicular Technology, vol. 41, no. 1, Feb. 1992, pp. 17-23.

[13] G. Hartsgrove, A. Kraszewski, A. Surowiec, Simulated Biological Materials for Electromagnetic Radiation
Absorption Studies, University of Ottawa, Bioelectro magnetics, Canada: 1987, pp. 29-36.

[14] Q. Balzano, O. Garay, T. Manning Jr., Electromagnetic Energy Exposure of Simulated Users of Portable
Cellular Telephones, IEEE Transactions on Vehicular Technology, vol. 44, no.3, Aug. 1995.

[15] W. Gander, Computer mathematick, Birkhaeuser, Basel, 1992.

[16] W.H. Press, S.A. Teukolsky, W.T. Vetterling, and B.P. Flannery, Numerical Recepies in C, The Art of
Scientific Computing, Second edition, Cambridge University Press, 1992.

[17] N. Kuster, R. Kastle, T. Schmid, Dosimetric evaluation of mobile communications equipment with known
precision, IEEE Transaction on Communications, vol. E80-B, no. 5, May 1997, pp. 645-652.

[18] CENELEC CLC/SC111B, European Prestandard (prENV 50166-2), Human Exposure to Electromagnetic
Fields High-frequency: 10 kHz-300 GHz, Jan. 1995.

[19] Prof. Dr. Niels Kuster, ETH, Eidgendssische Technische Hoschschule Zorich, Dosimetric Evaluation of
the Cellular Phone.

F-TP22-03 (Rev.00) 62 /181 HCT CO.,LTD.



| |
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO., LTD.

[20] IEC 62209-1, Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human models, instrumentation and procedures — Part 1:Procedure to determine
the specific absorption rate (SAR) for hand-held devices used in close proximity to the ear (frequency range
of 300 MHz to 3 GHz), Feb. 2005.

[21] IEC 62209-2, Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human models, instrumentation, and procedures — Part 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) Mar. 2010.

[22] Industry Canada RSS-102 Radio Frequency Exposure Compliance of Radio communication Apparatus
(All Frequency Band) Issue 5, March 2015.

[23] Health Canada Safety Code 6 Limits of Human Exposure to Radio Frequency Electromagnetic Fields in
the Frequency Rage from 3 kHz — 300 GHz, 2009

[24] FCC SAR Test procedures for 2G-3G Devices, Mobile Hotspot and UMPC Device KDB 941225 DO01.
[25] SAR Measurement Guidance for IEEE 802.11 transmitters, KDB 248227 DO1.

[26] SAR Evaluation of Handsets with Multiple Transmitters and Antennas KDB 648474 D03, D04.

[27] SAR Evaluation for Laptop, Notebook, Netbook and Tablet computers KDB 616217 D04.

[28] SAR Measurement and Reporting Requirements for 100 MHz — 6 GHz, KDB 865664 D01, D02.

[29] FCC General RF Exposure Guidance and SAR procedures for Dongles, KDB 447498 D01, D02.

F-TP22-03 (Rev.00) 63 /181 HCT CO.,LTD.



o
hC,- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.

Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/24/2017

Plot No.: 1

DUT: LG-M700n; 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 = 0.901 S/m; & = 41.187; p = 1000 kg/m?3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(7.26, 7.26, 7.26); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

GSM850 Head Left touch Voice 190ch/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.0698 W/kg

GSM850 Head Left touch Voice 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.847 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.163 W/kg

SAR(1 g) = 0.070 W/kg; SAR(10 g) = 0.054 W/kg
Maximum value of SAR (measured) = 0.0714 W/kg

Wikg
0.070

0.05%6

0.042

0.028

0.014
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/24/2017

Plot No.: 2

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.901 S/m; & = 41.187; p = 1000 kg/m?3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(7.26, 7.26, 7.26); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

GSM850 Head Left touch 4Tx 190ch/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.133 W/kg

GSM850 Head Left touch 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 3.983 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.158 W/kg

SAR(1 g) = 0.129 W/kg; SAR(10 g) = 0.101 W/kg

Maximum value of SAR (measured) = 0.134 W/kg

Wikg
0.133

0.106

0.080

0.053

0.027
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 200 C

Ambient Temperature: 202 C

Test Date: 05/25/2017

Plot No.: 3

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.418 S/m; & = 40.535; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

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

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

GSM1900 Head Left Touch 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.138 W/kg

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

Reference Value = 3.593 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.176 W/kg

SAR(1 g) =0.113 W/kg; SAR(10 g) = 0.067 W/kg
Maximum value of SAR (measured) = 0.126 W/kg

Wikg
0.138

0.110

0.083

0.055

0.028
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 200 C

Ambient Temperature: 202 C

Test Date: 05/25/2017

Plot No.: 4

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 1900 4TX; Frequency: 1880 MHz;Duty Cycle: 1:2.07491
Medium parameters used: f = 1880 MHz; o = 1.418 S/m; & = 40.535; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

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

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

GSM1900 Head Left Touch 661ch 4Tx/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.197 W/kg

GSM1900 Head Left Touch 661ch 4Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.755 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.329 W/kg

SAR(1 g) = 0.182 W/kg; SAR(10 g) = 0.109 W/kg
Maximum value of SAR (measured) = 0.201 W/kg

Wikg
0.197

0.158

0.118

0.079

0.039
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/24/2017

Plot No.: 5

DUT: LG-M700n; Type: bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.901 S/m; & = 41.187; p = 1000 kg/m?3
Phantom section: Left Section

DASY5 Configuration:
e Probe: ET3DV6 - SN1630; ConvF(7.26, 7.26, 7.26); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
¢ Phantom: SAM
[ )

Measurement SW: DASY52, Version 52.8 (1);

WCDMAB850 Head Left touch 4183ch/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.199 W/kg

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

Reference Value = 4.473 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.235 W/kg

SAR(1 g) =0.193 W/kg; SAR(10 g) = 0.150 W/kg
Maximum value of SAR (measured) = 0.200 W/kg

Wikg
0.199

0.15%9

0.119

0.080

0.040
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 200 C

Ambient Temperature: 202 C

Test Date: 05/25/2017

Plot No.: 6

DUT: LG-M700n; Type: bar

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.418 S/m; & = 40.535; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:
e Probe: ET3DV6 - SN1605; ConvF(5.18, 5.18, 5.18); Calibrated: 2016-07-29;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2017-01-19
¢ Phantom: SAM
[ ]

Measurement SW: DASY52, Version 52.8 (1);

WCDMA1900 Head Left touch 9400ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.285 W/kg

WCDMA1900 Head Left touch 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.200 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.596 W/kg

SAR(1 g) = 0.264 W/kg; SAR(10 g) = 0.123 W/kg
Maximum value of SAR (measured) = 0.246 W/kg

Wikg
0.285

0.228

0.171

0114

0.057
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 205 C

Ambient Temperature: 207 C

Test Date: 05/26/2017

Plot No.: 7

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.37 S/m; & = 40.039; p = 1000 kg/m?3
Phantom section: Right Section

DASY5 Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.37, 5.37, 5.37); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

LTE Band 4 Head Rigth Touch QPSK 20MHz 1RB 49offset 20175ch/Area Scan (8x13x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.365 W/kg

LTE Band 4 Head Rigth Touch QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.582 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.469 W/kg

SAR(1 g) =0.334 W/kg; SAR(10 g) = 0.214 W/kg

Wikg
0.365

0.292

0.219

0.146

0.073
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/24/2017

Plot No.: 8

DUT: LG-M700n; 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; 6 = 0.901 S/m; & = 41.189; p = 1000 kg/m?3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(7.26, 7.26, 7.26); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

LTE Band5 Head Left Touch QPSK 10MHz 1RB 24offset 20525ch/Area Scan (7x12x1): Measurement
grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.199 W/kg

LTE Band5 Head Left Touch QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.147 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.244 W/kg

SAR(1 g) = 0.200 W/kg; SAR(10 g) = 0.157 W/kg
Maximum value of SAR (measured) = 0.210 W/kg

Wikg
0.199

0.15%9

0.119

0.080

0.040
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 217 C

Ambient Temperature: 219 C

Test Date: 05/18/2017

Plot No.: 9

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 12; Frequency: 707.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 707.5 MHz; 6 = 0.851 S/m; & = 41.839; p = 1000 kg/m?3
Phantom section: Left Section

DASY Configuration:
e Probe: ET3DV6 - SN1630; ConvF(7.74, 7.74, 7.74); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
¢ Phantom: SAM
[ ]

Measurement SW: DASY52, Version 52.8 (1);

LTE Band12 Head Left Touch QPSK 10MHz 1RB 24offset 23095ch/Area Scan (7x12x1): Measurement
grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.0498 W/kg

LTE Band12 Head Left Touch QPSK 10MHz 1RB 24offset 23095ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.780 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.0620 W/kg

SAR(1 g) =0.051 W/kg; SAR(10 g) = 0.042 W/kg
Maximum value of SAR (measured) = 0.0532 W/kg

-1.68
-3.35
-h.03

-6.70

-8.38

0 dB = 0.0532 W/kg = -12.74 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 211 C

Ambient Temperature: 214 C

Test Date: 05/26/2017

Plot No.: 10

DUT: LG-M700n; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2457 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2457 MHz; o = 1.856 S/m; & = 38.525; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(7.21, 7.21, 7.21); Calibrated: 2016-11-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1225; Calibrated: 2016-11-24
e Phantom: SAM
[ ]

Measurement SW: DASY52, Version 52.8 (8);

802.11b Head Right touch 1Mbps 10ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.780 W/kg

802.11b Head Right touch 1Mbps 10ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 8.193 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.92 W/kg

SAR(1 g) =0.737 W/kg; SAR(10 g) = 0.302 W/kg
Maximum value of SAR (measured) = 1.28 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =0.780 W/kg = —1.08 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 201 C

Ambient Temperature: 203 C

Test Date: 06/07/2017

Plot No.: 11

DUT: LG-M700n; Type: Bar

Communication System: UID 0, Bluetooth (0); Frequency: 2441 MHz;Duty Cycle: 1:1.308
Medium parameters used (interpolated): f = 2441 MHz; o = 1.823 S/m; & = 38.716; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.21, 7.21, 7.21); Calibrated: 2016-11-25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE2 Sn1225; Calibrated: 2016-11-24

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

BT Head Right Touch DH5 39ch/Area Scan (9x14x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.142 W/kg

BT Head Right Touch DH5 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.196 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.324 W/kg

SAR(1 g) =0.130 W/kg; SAR(10 g) = 0.054 W/kg

Maximum value of SAR (measured) = 0.209 W/kg
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HCTCO, LTD.
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C
Ambient Temperature: 224 C
Test Date: 05/23/2017
Plot No.: 12

DUT: LG-M700n; 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 = 0.981 S/m; & = 55.447; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

GSM850 Body Rear Voice 190ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.252 W/kg

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

Reference Value = 11.93 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.340 W/kg

SAR(1 g) = 0.254 W/kg; SAR(10 g) = 0.179 W/kg
Maximum value of SAR (measured) = 0.270 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/23/2017

Plot No.: 13

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.981 S/m; & = 55.447; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

GSM850 Body Rear 4Tx 190ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.471 W/kg

GSM850 Body Rear 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 16.46 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.613 W/kg

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.326 W/kg
Maximum value of SAR (measured) = 0.493 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 14

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.526 S/m; & = 53.617; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.07, 5.07, 5.07); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

GSM1900 Body Rear Body Worn 661ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.327 W/kg

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

Reference Value = 5.732 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.461 W/kg

SAR(1 g) =0.315 W/kg; SAR(10 g) = 0.199 W/kg
Maximum value of SAR (measured) = 0.345 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 15

DUT: LG-M700n; Type: bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.526 S/m; & = 53.617; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.07, 5.07, 5.07); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

GSM1900 Body Rear GPRS 4Tx 661ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.451 W/kg

GSM1900 Body Rear GPRS 4Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.213 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 0.683 W/kg

SAR(1 g) = 0.475 W/kg; SAR(10 g) = 0.300 W/kg
Maximum value of SAR (measured) = 0.514 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/23/2017

Plot No.: 16

DUT: LG-M700n; Type: bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.981 S/m; & = 55.447; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

WCDMAS850 Body Rear 4183ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.678 W/kg

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

Reference Value = 18.60 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.836 W/kg

SAR(1 g) = 0.634 W/kg; SAR(10 g) = 0.452 W/kg

Maximum value of SAR (measured) = 0.675 W/kg

WCDMAS850 Body Rear 4183ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 18.60 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.975 W/kg

SAR(1 g) =0.561 W/kg; SAR(10 g) = 0.346 W/kg

Maximum value of SAR (measured) = 0.607 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 17

DUT: LG-M700n; Type: bar

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.526 S/m; & = 53.617; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.07, 5.07, 5.07); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

WCDMA1900 Body Rear 9400ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.697 W/kg

WCDMA1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.978 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) =0.701 W/kg; SAR(10 g) = 0.441 W/kg
Maximum value of SAR (measured) = 0.761 W/kg
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HCTCO, LTD.
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C
Ambient Temperature: 212 C
Test Date: 05/30/2017
Plot No.: 18

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.469 S/m; & = 52.894; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

LTE band4 Body Rear QPSK 20MHz 1RB 49offset 20175ch/Area Scan (7x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.568 W/kg

LTE band4 Body Rear QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.88 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.776 W/kg

SAR(1 g) = 0.557 W/kg; SAR(10 g) = 0.370 W/kg

Maximum value of SAR (measured) = 0.605 W/kg

LTE band4 Body Rear QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 1: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.88 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.739 W/kg

SAR(1 g) = 0.557 W/kg; SAR(10 g) = 0.372 W/kg

Maximum value of SAR (measured) = 0.598 W/kg
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HCTCO, LTD.
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C
Ambient Temperature: 224 C
Test Date: 05/23/2017
Plot No.: 19

DUT: LG-M700n; 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; 6 = 0.981 S/m; & = 55.449; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

LTE Band5 Body Rear QPSK 10MHz 1RB 24offset 20525ch/Area Scan (7x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.675 W/kg

LTE Band5 Body Rear QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.31 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.886 W/kg

SAR(1 g) = 0.660 W/kg; SAR(10 g) = 0.466 W/kg

Maximum value of SAR (measured) = 0.696 W/kg

LTE Band5 Body Rear QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 1: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.31 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.08 W/kg

SAR(1 g) =0.615 W/kg; SAR(10 g) = 0.374 W/kg

Maximum value of SAR (measured) = 0.671 W/kg
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HCTCO, LTD.
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C
Ambient Temperature: 224 C
Test Date: 05/23/2017
Plot No.: 20

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 12; Frequency: 707.5 MHz;Duty C cle: 1:1
Medium parameters used (mterpolated) f=707.5 MHz; 6 = 0.914 S/m; & = 55.93; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvFﬁG .91, 6.91, 6.91); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

LTE Band12 Body Rear QPSK 10MHz 1RB 24offset 23095ch/Area Scan (8x12x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR ( measuredh 0.663 W/kg
LTE Band12 Body Rear QPSK 10MHz 1RB 24offset 23095ch/Zoom Scan (5x5x7)/Cube 0: Measurement
Ic_!‘nd dx=8mm, dy=8mm, dz=5mm
eference Value = 15.96 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 1 03 W/ kg
SAR(1 g) = 0.595 W/kg; SAR(10 = 0.357 W/kg
Maximum value of SA measure =0.649 W/ k
LTE Band12 Body Rear QPSK 10 IHz 1RB 24offset 23095ch/Zoom Scan (5x5x7)/Cube 1: Measurement
Ic_!‘nd dx=8mm, dy=8mm, dz=5mm
eference Value = 15.96 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 0. 957 W/kg
SAR(1 g) = 0.539 W/kg; SAR(10 0 314 W/kg
Maximum value of SA measure =0.602 W/ k
LTE Band12 Body Rear QPSK 10 IHz 1RB 24offset 23095ch/Zoom Scan (5x5x7)/Cube 2: Measurement
Ig_Knd dx=8mm, dy=8mm, dz=5mm

eference Value = 15.96 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 0. 832 W/kg
SAR(1 g) =0.508 W/kg; SAR(10 g =0.350 W/kg
=0.567 W/kg

Maximum value of SAR (measure
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 211 C

Ambient Temperature: 214 C

Test Date: 05/26/2017

Plot No.: 21

DUT: LG-M700n; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.918 S/m; & = 52.427; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3797; ConvF(7.19, 7.19, 7.19); Calibrated: 2016-11-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1225; Calibrated: 2016-11-24
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY52, Version 52.8 (8);

802.11b Body Rear 1Mbps 6ch/Area Scan (10x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.180 W/kg

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

Reference Value = 5.516 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.244 W/kg

SAR(1 g) = 0.125 W/kg; SAR(10 g) = 0.061 W/kg
Maximum value of SAR (measured) = 0.181 W/kg

Wikg
0.180

0.144

0.108

0.072

0.036

0.000306

F-TP22-03 (Rev.00) 85 /181 HCT CO.,LTD.



o
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO,,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 22

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.469 S/m; & = 52.894; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Area Scan (9x5x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.934 W/kg

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.64 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 1.12 W/kg; SAR(10 g) = 0.675 W/kg

Maximum value of SAR (measured) = 1.25 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 211 C

Ambient Temperature: 214 C

Test Date: 05/26/2017

Plot No.: 23

DUT: LG-M700n; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.918 S/m; & = 52.427; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3797; ConvF(7.19, 7.19, 7.19); Calibrated: 2016-11-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1225; Calibrated: 2016-11-24
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY52, Version 52.8 (8);

802.11b Body Left 1Mbps 6ch/Area Scan (7x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.196 W/kg

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

Reference Value = 8.715 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.292 W/kg

SAR(1 g) = 0.145 W/kg; SAR(10 g) = 0.072 W/kg
Maximum value of SAR (measured) = 0.218 W/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 24

DUT: LG-M700n; Type: bar

Communication System: UID 0, LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.469 S/m; & = 52.894; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Area Scan (9x5x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.950 W/kg

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.58 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.57 W/kg

SAR(1 g) = 1.11 W/kg; SAR(10 g) = 0.672 W/kg

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

Wikg
0.950

0.763

0.577

0.390

0.204

0.0y
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C
Ambient Temperature: 224 C
Test Date: 05/23/2017
Plot No.: 25

DUT: LG-M700N; 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 = 0.981 S/m; &r = 55.449; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE Band5 Body Front QPSK 10MHz 1RB 24offset 20525ch/Area Scan (7x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.682 W/kg

LTE Band5 Body Front QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.03 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) =0.663 W/kg; SAR(10 g) = 0.398 W/kg

Maximum value of SAR (measured) = 0.729 W/kg

LTE Band5 Body Front QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 1: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.03 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.986 W/kg

SAR(1 g) = 0.544 W/kg; SAR(10 g) = 0.321 W/kg

Maximum value of SAR (measured) = 0.608 W/kg

Wikg
0.682

0.546

0.410

0.275

0.139

0.00312
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 221 C

Ambient Temperature: 224 C

Test Date: 05/23/2017

Plot No.: 26

DUT: LG-M700N; Type: bar

Communication System: UID 0, LTE Band 12; Frequency: 707.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 707.5 MHz; o = 0.914 S/m; & = 55.93; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:
e Probe: ET3DV6 - SN1630; ConvF(6.91, 6.91, 6.91); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

LTE Band12 Body Front QPSK 10MHz 1RB 24offset 23095ch/Area Scan (8x12x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.587 W/kg

LTE Band12 Body Front QPSK 10MHz 1RB 24offset 23095ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.46 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.596 W/kg; SAR(10 g) = 0.355 W/kg

Maximum value of SAR (measured) = 0.650 W/kg

Wikg
0.587

0.470

0.353

0.235

0.118

0.000892
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with Bluetooth4.2LE, WIFI802.11 b/g/n, NFC
Liquid Temperature: 210 C

Ambient Temperature: 212 C

Test Date: 05/30/2017

Plot No.: 27

DUT: LG-M700N; Type: bar

Communication System: UID 0, LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.469 S/m; & = 52.894; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Area Scan (9x5x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.05 W/kg

LTE band4 Body Bottom QPSK 20MHz 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.40 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) =1.07 W/kg; SAR(10 g) = 0.647 W/kg

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

-3.34

-6.71

-10.06

-13.11

-16.77

0 dB=1.05W/kg = 0.19 dBW/kg
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Attachment 2. — Dipole Verification Plots
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B Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.7 °C
Test Date: 05/18/2017

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 = 0.89 S/m; & = 41.281; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:
e Probe: ET3DV6 - SN1630; ConvF(7.74, 7.74, 7.74); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
e Phantom: SAM
o Measurement SW: DASY52, Version 52.8 (1);

750MHz Head Verification/Area Scan (7x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.894 W/kg

750MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.51 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.869 W/kg; SAR(10 g) = 0.588 W/kg

Maximum value of SAR (measured) = 0.945 W/kg

dB
]

-1.99

-3.98

-h.98

-F.97

9965 |\l
0 dB = 0.945 W/kg = -0.25 dBW/kg
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Bl Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 221 °C
Test Date: 05/23/2017

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 = 0.954 S/m; & = 55.503; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.91, 6.91, 6.91); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

750MHz Body Verification/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.983 W/kg

750MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.30 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) =0.913 W/kg; SAR(10 g) = 0.595 W/kg

Maximum value of SAR (measured) = 0.984 W/kg

Wikg
0.983

0.787

0.5m

0.394

0.198

0.00195%
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Il Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 221 °C
Test Date: 05/24/2017

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 = 0.899 S/m; & = 41.213; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:
e Probe: ET3DV6 - SN1630; ConvF(7.26, 7.26, 7.26); Calibrated: 2017-02-27;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn652; Calibrated: 2017-01-20
e Phantom: SAM
o Measurement SW: DASY52, Version 52.8 (1);

835 MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.04 W/kg

835 MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 35.31 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.43 W/kg

SAR(1 g) = 0.965 W/kg; SAR(10 g) = 0.627 W/kg

Maximum value of SAR (measured) = 1.05 W/kg

dB
]

-2.20

-4.40

-6.58

-8.79

-10.99

0 dB=1.05W/kg = 0.21 dBW/kg
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 221 °C
Test Date: 05/23/2017

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 = 0.979 S/m; & = 55.47; p = 1000 kg/m?3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(6.73, 6.73, 6.73); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

835 MHz Body Verification/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.03 W/kg

835 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.74 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) =0.960 W/kg; SAR(10 g) = 0.626 W/kg

Maximum value of SAR (measured) = 1.04 W/kg

Wikg
1.030

0.624

0.619

0.413

0.208

0.0020%
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I Verification Data (1800 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.5 °C

Test Date: 05/26/2017

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2

Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.438 S/m; & = 39.779; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.37, 5.37, 5.37); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

1800MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.40 W/kg

1800MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.01 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 6.94 W/kg

SAR(1 g) = 3.97 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 4.46 W/kg

Wikg
4.400

3.521

2.643

1.764

0.885

0.00666
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B Verification Data (1800 MHz Body)

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

Test Date: 05/30/2017

DUT: Dipole 1800 MHz; Type: D1800V2

Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.529 S/m; & = 52.678; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2017-02-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

1800 MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.24 W/kg

1800 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.76 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 5.71 W/kg

SAR(1 g) =3.76 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 4.22 W/kg

Wikg
4.240

3.393

2.546

1.699

0.852

0.00443
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Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.0 °C

Test Date: 05/25/2017

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.441 S/m; & = 40.475; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

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

Electronics: DAE3 Sn446; Calibrated: 2017-01-19

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

1900MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.27 W/kg

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.82 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 6.95 W/kg

SAR(1 g) = 3.86 W/kg; SAR(10 g) = 1.96 W/kg

Maximum value of SAR (measured) = 4.32 W/kg

Wikg
4.270

3.418

2.565

1.713

0.860

0.00789
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Il Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.0 °C
Test Date: 05/30/2017

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.54 mho/m; & = 53.5; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1630; ConvF(5.07, 5.07, 5.07); Calibrated: 2017-02-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2017-01-20

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

1900MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.37 mW(/g

1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.0 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 6.70 W/kg

SAR(1 g) =4.17 mW/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR (measured) = 4.68 mW/g

dB
0.000

-3.32

-b.64

-9.96

-13.3

-16.6

0 dB = 4.68mW/g
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 211 °C

Test Date: 05/26/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.847 S/m; & = 38.559; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.21, 7.21, 7.21); Calibrated: 2016-11-25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-11-24

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

2450MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.62 W/kg

2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 65.45 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 5.31 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 8.26 W/kg

Wikg
7.620

6.097

4,575

3.052

1.529

0.00671
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 201 °C

Test Date: 06/07/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.826 S/m; & = 38.641; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.21, 7.21, 7.21); Calibrated: 2016-11-25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-11-24

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

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

2450MHz Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 65.07 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 11.1 W/kg

SAR(1 g) =5.18 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 8.09 W/kg

-6.12
-12.25
-18.37

-24.49

-30.61

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

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 211 °C

Test Date: 05/26/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.934 S/m; & = 52.398; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.19, 7.19, 7.19); Calibrated: 2016-11-25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-11-24

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

2 450 MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.09 W/kg

2 450 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 62.20 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 9.62 W/kg

SAR(1 g) =4.74 W/kg; SAR(10 g) = 2.23 W/kg
Maximum value of SAR (measured) = 7.22 W/kg

Wikg
7.090

h.67?

4,255

2.837

1.419

0.00176
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Attachment 3. — Probe Calibration Data
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Engineering AG b3 3 Servizic avizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzedand @ N’?/ 'S swiss Calitwation Service

Acoredied by the Swiss Accedeation Service (SAS)
The Swiss Accreditation Service is one of the signatorios to the EA
Multilateral Agreement for the recognition of calibration certificites

Accreditation No.: SCS 0108

Trus caib cartficate o 1he tracsabilty o natana! slandards, which ragiae the phy units of s (S1),
The messuremsnts a0 Me uncenunlias wih confidance probabiity are gren on the following peges end are par of the cerificate.

All calbratons have been conducted i (he dosad labomary taclity; arimnment lemperature (22 £ 3)°C and humidity < 70%

Caltration Equipment used (MATE cracs for calitestion)

Primary Standards 0 Cal Dt (Cartificate No | Scheduled Caitration
Fower mater NRP M, 104778 065-Ape-16 {No. 217-02288/02289) Apr-17
Fower sensor NRP 291 SN 103248 06-Apr-16 (No. 217-02288) Apr-aT
Fower sensor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02288) Apr-17
Refarance 20 o8 A SN SS277 (200) 06-Apr-14 (No. 217-02263) -17
Restecence Probe ESIOV2 SN:- 3013 31-Dac-18 (No. £53-3013_Dec16) Dec-17
DAE4 SN, 660 7-Doc-10 (No. DAEL-63(0_Dec16) Dec-17
Stancands 0 Chack Oate (in hovsa) Schecuied Check
| Powee matar E44108 SN GBA1203874 Q0-Apr-16 (in howse check Jun-16) In houso chedk: Jun-16
Power sansor E4412A SR MYA 1455087 08-Apr-18 (n houss check Jun-16) In house check: Jun-18
| Powsr sansor E42124 SN 000110210 U6-Ape-186 (in housa check Jun-18) In nouse check: Jun- 18
| TiF generator HP 85480 SN LUS3842U01700 (M-Aug 98 (n houss check Jur-16] | In nouse check: Jun.18
Network Anatyzer HP 87838 SN: US3730535 18.Oct-01 {in bouse chedk Oct-16) Iy house aheck: Oct-17
Calitrated by:
Approved by
This calbation cenfcate shall not be rep d exoept in full without wrilten spproval of the labortary
Cerlificate No: ET3-1630_Feb17 Page 1of 11
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HCTCO,,LTD.

Calibration Laboratory of A, Schwelzarischer Kallbrierd

Schmid & Partner SS g s
Engineering AG g Sarvizio svizzoro & taratura

Zoughousstrasse 43, 3004 Zurich, Switzernng % /,—?\\, S guiss Callbration Service

Accradited by the Swiss Accraditation Sewvice (SAS) Accreditation No,: SCS 0108

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

Multitaternl Agreament for the rcognition of calibration certificates 5

Glossary:

TSL tissue simulating liquid

NORMx,yz sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

pece diode compression paint

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

A.BCD modulation depandent linearization parameters

Polarization ¢ p rotation around probe axis

Polarzation & 4 rotation around an axis that is in the plane normal to probe axis {al measurement center),

e, B =0i1s 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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wiretess Communications Devices: Measurement
Techniques”, June 2013

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

¢} |EC 62200-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human bedy (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 8565664, ‘SAR Measurement Requirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMzx.y.z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-coff, { > 1800 MHz: R22 wavegmde)
NORMx,y.z are only intermediate values, |.e,, the uncertainties of NORMx,y.z does not affect the E-fisld
uncertainty inside TSL {see below ConvF)

e NORM{Nx.y.z = NORMx,y,z * frequency respanse (see Frequency Response Chart). This lingarization is
imptemented 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 inearization parameters assassed 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 |s not calibrated but determined based on the signal
characteristics

o Axy.z Bxyz Cxyz Dxy.z VRxyz A 8, C, D are numerical linearization parameters assessed based on
tha data of power sweep for specific modulation signal. The paramaters do not depend on frequency nor
meda. VR is the maximum cafibration range expressed in RMS vollage across the diode.

« ConvF and Boundary Effect Parameters: Assessed In fiat phantom using E-field (or Temperature Transfer
Standard for f < BOO MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramelers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivily in TSL corresponds
ta NORMSx.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 allows extanding the vahdity from £ 50 MHz to £ 100
MHz

« Spherical isofropy (30 dewviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna

« Sensor Offset: The sensor offset corresponds to the offset of vitual measurement canter from the probe tip
{on peobe axis), No tolerance required,

« Caonnector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertzinty required).

Cermficate No, ET3-1630_Febt? Page 20of 11
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HCTCO.,LTD.

FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

ET3IDVE- SN:1630

February 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sansor X Sensor ¥ SensorZ Unc (k=2) |
Norm (pVAVIm)')" 1.73 1.4 1.47 +101% |
| DCP (mV)” . 99.2 95.4 100.3
Modulation Calibration Parameters )
uip c ication System Name A B c o VR Unc"
d8 | dBvjuv d8 mv (k=2)
a CW x| o0 0.0 10 | 000 | 2424 | #33%
Y| oo 0.0 1.0 2348 ]
2| o0 | ap 1.0 228 1

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 (o a coverage
probability of approximately 95%

* The uncettanties of Noem X.¥,Z 00 not affect the E*-flakd urcertarty inside TSL (see Pages 5 and &)

¥ Numerical insarization parameter; uncertainty not required

¥ Uncertainty is determined using the max deviation from inesr response applying rectanguiar astritution and is expressed for the sguare of the

taid value

Certificate No: ET3-1630_Feb17
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ET3DVE- SN:1830 Februaty 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

% Relative | Conductivity | B Depth * Une

T(MH2)® | Permittivity (Sm) ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.88 7.74 7.74 7.74 0.63 186 | +120%
835 415 0.90 7.26 1.26 7.26 0.72 175 | +120%
800 41.5 087 | 707 7.07 7.07 0.38 240 | £120%
1450 40.5 120 | BA7 817 617 0.72 1.97 £120%
1750 401 1.37 5.91 5.91 5.91 0.71 211 +120%
1900 400 1.40 565 | 585 5.85 0.74 218 | £120%

© Frequency validty above 300 MHz of = 100 MEz only appliss for DASY v4.4 and highe! (see Page 25, else il is restriclod 10 = 80 MHz. The
unceriainty s the RSS of the Comv® uncertainty at cakbrabon frequency and the uncedainty for e indicated freguancy band. Frequency vaddty
below 300 MHE is £ 10, 25, 40, 50 and 70 MHz for CornF assessments at 30, 64, 128, 150 ang 220 MHz raspectively. Above 5 GHz frequency
valkoity can ba axtensdod fo £ 110 Mz

" At frequencies below 3 GHz, the valdity of tissue paramosers (i and ) can be retaxed (o £ 10% ¥ lgud compensason fommuia s applied to
Maasurac SAR values. Al frequences aboye 3 GHz, the validity of tlissus paramaters (¢ 3nd o) @ restncted (o 4 5%. The uncadainty is he RSS of
tha CanvF uncestairty for indicated target {issus parameters

¥ Alpha/Depth are determined during calibration. SPEAG warmrants that the remaining deviation due 10 ihe boundary effect afler compensation is
abways legs than & 1% for frequencies below 3 GHz and below = 2% foc froguancies between 3-6 GHz at any Gstance larger than hat the protie to
dameter fom the boundary

Certificate No: ET3-1630_Febt? Pape Sof 11
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HCTCO.,LTD.

ET3DVE- SN:1630 Fabruary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

= Refative | Conductivity [ n Depth © Unc
f(MHz)® | Permittivity (S!m) ConvF X | ConvEY | ConvFZ | Alpha® | (mm) (k=2)
750 | 55.5 0.96 691 | &9, 6.91 0.58 1.85 +12.0%
835 55.2 0.87 6.73 673 | 6.73 0.61 1.83 +£120%
1750 534 | 149 528 528 528 | 080 | 244 | 2120% |
1900 533 1.52 507 5.07 507 | 080 | 245 | $120%

© Frequancy vaidity above 300 Méz of £ 100 MHz only applias for DASY v 4 and higher (soe Page 7). else 2 & restrcted o + 50 MHZ The
uncantainty s the RSS of the ConvFF uncenanty at calityation Sequency and the uncertarty for the ndicaled frequency bend. Fraquency vaidty
baricrw 300 Mz i = 10, 26, 40, 50 snd 70 MHz for ConvF assessmants at 30, 664, 128, 150 and 220 MHE respectively. Abova 5 GHz freguency
validity zan be extendad o £ 110 MHz

" At frequancies below 3 GHz, the validity of tssue parameters (x snd o} can ba relaed fo £ 10% if iquid compensation formua $ sopled to
measured SAR values At requencies above 3 GHz. the valkifty of tissue parameters (v 4nd o) is 1esicied o = 5%, The uncertainty is the RSS of
the Cord™ uncenainty for indcated target hssue parameders

* Apha'Depth e detarminad daring n. SPEAG ants et e remaning dovaton due to he bourdary alfect sfar compeansation &
Shways less than 2 1% for fequencies balow 3 GHz and below + 2% for Meguencies botween 3.8 GMz at any distance ksger Man half the probe tp
diameter from the boundary.

Carfificate No: ET3-1630_Feb17 Page 6ol 11
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ET3DV6-SN:1630 Febiruary 27, 2017
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & §.3% (k=2)
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

ET3DVE~ SN: 1630

=600 MHz, TEM
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Emor [dB}
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100 Mhe

Centificate Na: ET3-1630_Feb17

February 2V, 2017

Receiving Pattern (¢), 9 = 0°

f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2}
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HCTCO,, LTD.

ETIOVEG- SN:1630 February 27, 2017
Dynamic Range f(SAR}cad)
(TEM cell |, foyu= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

ETIOVE- SNI1630

February 27, 2017
Conversion Factor Assessment

f = B35 MH2Z WGLS RS (H_conm)

f= 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ETIOVE- SN:1620 Febrsary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

[ Sensar Arangement 3 Triangular |
Cannector Angle (*) 1288 |
| Mechanical Surface Detection Mode anabled |
Oplical Surface Detection Mode T disabled |
Probe Overall Length 337 mm
“Probe Body Diameter [ 10 mm
“Tip Length 10 mm
Tip Diameter 1 6.8 mm
Probe Tip to Sensor X Calbration Point T 27mm |
"Probe Tip to Sansor Y Calibeation Point 27 mm |
"Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measuremant Distance from Surface 4mm
Certificate No: ET3-1630_Fab17 Page 11 of 11
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

HCTCO,LTD.
Calibration Laboratory of s oy Sthwatzarischer Kallbeierdieist
Schmid & Partner = “ g Sarvica suksse d'dtalonnage
Engineering AG L g Servizio svizzero di taratura

Zoughsusstrasss 43, 8004 Zurich, Switzeriand

Accrodifed by the Swiss Accreditaton Service (EAS)
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreemant for the recognition of callbration certificates

Calibration procedureis)

Calbramon date

This calibration cedtificate

Swiss Calibration Service

Accreditation No.: SCS 0108

the traceabilty to

Calibeation Equoment used (MATE critical for calibration)

| standards, which realze the physical unts of maasuraments ($1),

The measurements and the uncertaintes with canfidencs probability sre gven on the following pages and are part of the certificale.

At calibrations have beon canducted in the closed laboentory faciiRy. anvironment tempanature (22 = 3)°C and humidity < 70%

Primary Standaos 0 Cal Date (Certificate No ) Scheduled Calitration

Power metsr NRP SN 104778 06-Ape-18 (No. 217-022682289) AprA7

Pawer ssnso NRP-291 SN 103244 06-Apr-18 (No_ 217-02268) Apr1?

Paowar sansct NRP-Z91 4N 03245 06-Apr-18 (No. 217-02289) Ape-17

e 20 05 Alterumtor | SN: S8277 (20x) 05-Apr-18 (Na. 217-02293) Apr17

Reference Probe ES30V2 SN; 3013 31-Dec-15 {No_ ES3-3013 Dec15) Dec-18

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

Secondary Standanss 10 Check Date (in Mml] Scheculed Check

Power metes E44198 SN GB41293874 08-Apr-16 {in howss chieck Jun- 18] in house check: Jun-16

Power sensar EA12A SN: MY41458087 08-Apr-18 (in house check Jun-16] in mmww

Power sensct E4412A SN 000110210 0B-Ape-16 [in bousa check Jun-18) In house check: Jun-18

RF g HP 86480 SN US3842001700 04-Aug-89 (ins house chack Jun-16) In house check: Jun-18

Network Analyzer HP 87538 SN US37T90588 18-0¢1-01 (4 house check Oct-15) in house check: Oct-16
Name

Aporoved by:

This calibration cortificate shall not be reproduced sxcepl i full wihoot wrsten approval af the taboratory.

Cartificate No: ET3-1605_Jul16
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HCTCO.,,LTD.
Calibration Laboratory of S, e o Ml ite
P
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG b =8 g Servisiosvizzero di tarstura
Zeughaussirasss 43, 8004 Zurich, Switzerand K RS & Swiss Callbration Service
el b
Accredited by Ine Swiss Accreditation Service (SAS) Accreditastion No.: SCS 0108

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

Multilateral Ags for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

A.B.C.D modulation dependent linearization parametors

Polarization ¢ i totation around probe axis

Polarzation % 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
lLe., 8 =0is normal o probe axis

Connector Angle Information used in DASY system 1o afign probe sensor X to the robol coordinate system

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 82208-1, "Procedurs 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

¢) IEC 622092, “Procedurs 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 885664, "SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Methods Applied and Interpretation of Parameters:

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

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

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

« PAR:PAR is the Paak to Average Ratio that is nat calibrated but determined based on the signal
characteristics

e Axyz Bry.z Cxy.z; Dxy.z VRxyz 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 frequency nor
media. VR is the maximum calibration range expressed In RMS voltage across the dicde.

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

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

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

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: ET3-1605_Jul16 Page Zof 11
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

ETIDVE-- SN:1605

July 26, 2016

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

Basic Calibration Parameters

| Sensor X Sansor Y Sensaor Z Une (k=2)
| Norm (uVi(Vim)") 146 1.83 155 +101 %
| BCP (mV)" 100.9 99,5 990.3
Modulation Calibration Parameters
uio Communication System Name A B [ D VR Unc"
de dBVuv dB8 mvV (k=2)
0 cw X 0.0 0.0 1.0 000 | 2182 | 438 %
| Y 00 0.0 1.0 2325
Z 0.0 0.0 1.0 210.7

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

A The uncartainties of Norm XY 2 da not affect the E7-fisld uncertainty inside TSL (ssa Pages 5 and 6)

" Numencal ineanzation paramater: uncerainty not required

& Uncartainty is determined usng the max. deviabon from inear respanse applying réctangular gistnbution and & axpressed for the squane of the

finid value

Cartdicate No: ET3-1605_Jul16
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHZ)® | Permittivity”™ | (Sfm)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 6.96 .96 6.96 0.32 2.81 £120%
835 415 0.90 6.60 6.60 6.60 0.35 280 | £120%
800 41.5 0.97 5.50 6.50 6.50 0.31 284 | £120%
1450 40.5 1.20 5.64 5.64 564 0.48 260 | +120%
1750 40.1 1.37 537 537 5.37 0.72 215 | +120%
1800 40.0 1.40 518 | 518 518 | 080 | 208 | £120%
1950 40.0 1.40 5.03 5.03 5.03 0.80 210 | £120%
2300 395 1.67 479 4.79 478 0.80 205 | =£120%

 Fraguency validity above 300 MHz of + 100 MHz only applies for DASY w4 4 and higher {see Page 2), eise it is restricted to £ 50 MHz. The
unceriainty is the RSS of the ConvF uncertainty st caibeation fraquency and the uncertainty for the indcated frequency band. Fréquency vascity
betow 300 MH2 in = 10 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHx respecsvaly. Above 5 GHZ requency
valdity can be extended to + 110 MHz,

' A froquencies befow 3 Ghz. the validity of tissus parameters (¢ a0d ) can ba rasned to + 10% # tgud waton formuls is sppied to
maasurad SAR values. Al frequencies above 3 Gilz, the validity of ssue paramaters [ ard o) 8 restrcted 1o+ 5% The uncenainty is the RES of
tha CanvF uncertainty for indcated targst issue paramelers

' AlphaDepth are determined during calbation, SPEAG warrants that the remsaining doviation due to the boundary effect after compecsstion is
ahways less than £ 1% fore frequencies balow 3 GHz and delow + 2% for frequencies between 14 GHz at any distance larger than ha¥ the probe to
dasmetar from the boundary
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HCTCO.,LTD.

ET3DVE~ SN: 1605 July 29, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth® Unc

f(MHz)® | Permittivity” |  (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6,55 6.55 8.55 p39 | 228 +12.0%
gas | 55.2 0.97 642 | 642 6.42 042 223 | £120%
1750 53.4 1.49 4,79 4.79 479 0.80 2.39 £120%
1900 53.3 1.52 4.55 4,55 455 0.80 246 | 2120%

* Fraouency validity sbove 300 MHz of + 100 MHz only applies far DASY v4.4 and higher fses Page 2), efse il is restrictad to + 50 MHz. Tha
uncartanty is the RSS of the ConvF uncenanty ot calibration frequency and the uncenainty for e indcsted frequency band. Froquency validity
below 300 MHz is = 10, 25, 20, 80 and 70 MMz for CanvF nssessments at 30, 64, 128, 150 and 220 MHz respecsvely. Above 5 GHz frequency
validrty can be extented to £ 110 Mz,

" Al trequancias beiow 3 GHz, the validity of tssue parameters (c and o) can be retansd 10 & 10% # bouid compensation formula (5 appied 1o
measured SAR values. At frequancies sbove 3 GHz, ihe validity of tesue parametars (s and o) i restncted to + 5% Tha uncertainty is the RSS of
the Canvf® uncenainty for indcated target ssue parameters.

' AlphaDapth sre datermined during catbraton, SPEAG warants that the remaining deviatian due to the boundary effect aflar compensation s
aways jees than = 1% for frequencies bolow 3 GHz and belaw ¢ 2% for frequences between 3-8 GHz al any dislance larger than hat the probe tp
dametar from the boundary

Certificate No: ET3-1605_Jul1é Page 6 af 11
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HCTCO.,LTD.
ET3DV6- SN.160S July 26, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCTCO,,LTD.

ETIOVE- SN:1605 July 29, 2016
Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

ET30OVE- SN 1805

Signal [wv]

Input

Error [08]

July 29, 2016

Dynamic Range f(SAR}.aq4)

(TEM cell , fova= 1900 MHZ)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,,LTD.
ET3DVE~ SN1605 July 29, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comf) [ = 1900 MHz WGLS R22 (H_convF)
@ ,
z e i o0l
| H
3 5™
"
"
L] L] » | x = Y »n . o 4 "0 " x > 0 - -
aiom) zlon]
a;!.;a n-{-']-u IM:IIO n—:;—
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 <08 06 -04 02 00 02 04 0s 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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HCTCO.,LTD.

ETIDVG- SN:1605 July 20, 2016

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

Other Probe Parameters

Sansor Arrangement [ Triangulas
Connector Angle (") \ 588
| Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode dsabled |
“Probe Overall Length 1 T 337Tmm|
Probe Body Diamster 10mm |
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Paint 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point ' 2.7 mm
Recommended Measurement Distance from Surace 4 mm
Certificate No: ET3-1605_Jul16 Page 11 of 11
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ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO,LTD.
Calibration Laboratory of S, Sohwelistiecher Kalibrend)
Schmid & Partner = g Service suisse Mw“
Engineering AG s g Servizio svizzero i taratura
Zoughausstrasse 43, 3004 Zurich. Switzerland %‘@g- Swiss Calibwation Service
Acctediied y he Swiss Accradiation Servce (SAS) Accreditation No.: SCS 0108

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

This calbration canficate documents the racaabiity %0 national standards, wivich realze the ohy units of (S1)
Tha amt the ) wath conds iy are givan on the lollowing pages and are part of e cenificatn
All zaib have been 1 the ciosad lab y faciity. erm ¢ ature (22 = 35°C and humidity < 70%
Caltwuton Equioment Lsed (MATE cracal for calibration)
Primiary Stancands 12 Cal Date [Certificate No.) Schedulsd Caltiration
Pawer meter NRP SN 104718 Of-Apr-18 (No. 217-02268/2238) A7
Fower sensor NRP-291 SN 103244 06 Apr-16 (No. 217-02268) Ape-17
Power sanscr NRP-Z91 SN 105245 06-Ape-16 (No. 217-02289) Ape-17

. 20 &S Aftermtor SN 85271 (208 O5-Apr-16 (No. 217-02263) Ape-17
ek Probe ESIDVZ SN 3013 31-Dac-15 (No. ES3-3013_Deci5) Dac-16
DAE4 SN 660 23-Dec-15 {No. DAESH60_Dec15) Dac-18

Stanaos 4] Check Oate {in house) Scheoued Chack

Power mates E44156 SN GB41293874 06-Apr-16 (in house check Jur-16) In house chedc Jun-18
Power sernsor E4412A SN MYa125808087 08-Apr-16 MWMJW!Q in house chadk Jun-18
Power sensor E44124 SN 000110210 06-Apr-16 (in house chack Jur-16] in house chedc Jun-16
RF geoarmor HP BB44C SN USIBA2UM TN 04-Aug-59 {In haise chack Jun-16) In house check. Jur-18
Netwurk Anadyzer HP BT53E SN USI7I60585 18-0¢1-01 (n howse chack Oct-18) In house check: Oct-17
Calitrated by
Approved by

Issuad November 26, 2016

This caltration certificate shub not be reproduced sxcapt In il withaut wiitten approval of the sboratory

Certificate No; EX3-3797_Nov16 Page 10f 11
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ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,,LTD.

Calibration Laboratory of S Schweizerischer Kakbrierdienat

Schmid & Partner c Saevice suisse &' dulonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredied by the Swiss Accredization Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service s one of thw signatories to the EA

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tisaue simulating bquid

NORMx,y,z sensitivity In free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compeession paint

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

A B CD modulation dependent linearfzation parameters

Polarization ¢ i rotation around probe axis

Polarization 3§ A rotation around an axis that s in the plane normal to probe axis (st measurement center),

l.e,, 4 = 0is normal to probe axis
Connactar Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

¢} |EC 62209-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity ta the human body (frequency range of 30 MMz to 6 GHz)", March 2010

d) KOB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:
NORMx.y,z- Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 wavegunde)
NORMx.y,z ara only intermediate values, i.e,, the uncertainties of NORMx,y.z does not affect the E*-field
unpertainty inside TSL (see below Convi).

o NORM(fx.y.z = NORMx,y.2 * froquancy_response (see Frequency Response Chart). This inearization is
implemanted in DASY4 software versions Iater than 4,2. The uncertainty of the frequency response is included
in the statad uncartainty of ConvF,

«  DCPx.y,z DCP are numerical ineanzation parameters assessed basad on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor medsa,

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

e« Axy.z Bry.z Cxy.z Dxyz VRx.y.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voitage across the diode.

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

= Spherical isotropy {30 deviation from isotropy): In & field of low gradients realized using a flat phantom
exposed by a patch antenna,

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

« Connoctor Angle. The angle is assessed using the Information gained by determining the NORMx (no
uncertainty required)

Certificate No! EX3-3797 _Nov16 Page 2 of 11

F-TP22-03 (Rev.00) 128 /181 HCT CO.,LTD.



| |
ha FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.
EX30DV4 - SN-3797 Novermnber 25, 2016
Manufactured:  April 5, 2011
Calibrated: November 25, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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HCTCO.,LTD.

EX30V4- SN:3T97 November 25, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z | Unc (k=2)
Noem (uVAVIm)y" _0.60 0.56 | 0.55 | =101 %
DCP (mv)" 97.9 97.7 97.2 |
Modulation Calibration Parameters
uiD Communication System Name A 8 c ) VR Unc~ |
dB dBvuV d8 mV {k=2)
0 cwW X | 00 0.0 10 | 000 | 1332 | *35% |
Y| 00 00 1.0 | 1485
z | oo 00 | 10 | 1468 |

The reported uncentainty 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 uncenakihes of Nom X.Y,Z do not aftect the £ -fiskl uncertairty meside TSL (see Pages 5 and 8)

* Numencal lineanzation perameter: uncenainty not required

. Uncertainty 1= dateeminad using the max. deviation from linese resporse spelying rectangular SsUoulion and & mpressed far the sguare of the
feld vahio

Centificate No: EX3-3797_Nov1d Page 4 of 11

F-TP22-03 (Rev.00) 130 /181 HCT CO.,LTD.



-
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.

EX30Va- SN.3Ta7 Navembar 25, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dapth Unc

f(MHz)" | Permittivity" {Sim)" ConvF X | ConvF Y | ConveZ | Alpha® | {mm) (¥=2)
150 52.3 0.76 11.89 11.99 11,99 0.00 100 | £13.3%
300 453 0.87 11.04 11.04 11.04 0.10 125 | 2133%
450 435 0.87 1036 10.35 1036 | 015 125 | +133%
750 419 0.88 9,66 9,86 9.66 0.44 088 | £120%
835 415 0.90 933 9.33 9.33 0.33 101 | $120%
900 415 0.87 9.17 917 9.17 0.48 080 | £120% |
1450 40.5 1.20 8.03 8.03 8.03 0.43 080 | £120%
1750 40.1 1.37 8.03 8.03 8.03 0.32 080 | £120%
1900 40.0 1.40 7.78 778 7.79 0.20 080 | £120%
2300 39.5 1.67 7.50 7.50 7.50 036 | 080 | +120%
2450 39.2 1.80 7.21 7.21 7.2% 0.39 0.80 | £120%
2600 39.0 1.98 6.97 .97 6.97 0.40 083 | +120% |
5250 359 4T 506 5.06 5.06 0.35 180 | £131%
5600 35.5 5.07 462 462 4.62 0.40 180 | =£131%
5750 354 5.22 4.76 4.78 4.76 0.40 180 | +131%

© Frequancy vaidity 8bove 300 MHz of + 100 MHz only apphes for DASY vd 4 and tigher (sae Page 2). else f is restricted to £ 50 MHz The
unceniinty is the RSS of the Comyf uncertainty &t caibvation frequency and the uncerainty for the indicated frequancy band. Frequancy validiy
beabow 00 Midz = ¢ 10, 26, 40, 50 and 70 MHz for ConyF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above 8§ GHz frequency
validity can be exsended to = 110 MHz,

' At frequancias badow 3 GHz. the validity of tisus pacamelecs (c #nd o) can be miaxed fo £ 10% if liguid comp Hon 1 43 & apphed 10
moasured SAR values Al feauencies above 3 GHz, the validity of tasue {e and a) ts 10 = 5%. The uncertainly is the RSS of
the Cornd™ uncertainty for indcaind target issue paramesers.

S AphaiDepth are delerminad during calibrafion. SPEAG warrants that e remaining deviaton doe o the boundery sffect Mer compansation &
alweys l6ss than + 1% for frequoncies below 3 GHz and below + 2% for frequencies betwaon 3.6 GHz st eny distance lasger than hall tha probe tip
diametar from the boundary

Ceificats No: EX3-3797_Nov1 Page 5 of 11
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HCTCO.,LTD.

EX3DVA- SN:3797 November 25, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

— Rﬂ-uvp ) Conducu'vny ' e Depth® u-.rc ‘

)¢ | Permittivity (Stm)* | ConvFX | ConvFY | ConvFZ | Apha® | (mm) (k=2)
150 61.9 0.80 11.38 11.38 11.38 | 000 1.00 | £133%
300 58.2 0.2 11.02 11.02 1102 | 005 1.5 | £13.3%
450 56.7 0.94 1070 | 10.70 1070 | 008 115 | 2133 %
750 55.5 0.96 9.60 9.60 9.60 050 | 080 [ £120%
B35 552 0.97 942 9.42 9.42 0.44 080 | £120% |
1750 534 149 | 778 7.75 7.75 0.34 093 | £120%
1800 533 1.52 7.45 745 7.45 0.41 080 | =120%
2450 52.7 1.85 749 | 7.18 7.9 0.42 080 | #120%
2600 52.5 216 6.94 6.94 6.94 0.32 080 | £120%
5250 489 5.36 4.43 443 443 045 190 | #131%
5600 485 577 393 | 393 | 393 | os0 | 190 | s131% |
5750 483 504 | 419 419 4.19 0.50 1.90 | £131%

© Frequancy vadldity abova 300 MHz of 2 100 MHx only apphies for DASY vd 4 and higher (see Page 2). alse # I restricted to & SO0MHe The
uncentainty Is the RES of the Comv uncenanty at calibrtion fnequency and the uncertaity for the ndicated frequency band. Freguancy validity
baiaw 300 Mizz = + 10, 25, 40, 50 8nd 70 MHz for CanvF assaasmecss at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 (GHz frequency
valldity can be extendad (0 + 110 MHz.

" At freguancies betow 3 Giz. the yalitity of Tses parametarns (c and o) can be refaned 10 + 10% If g campansation formuls & appliad to
mmasured SAR values. Al frequancies abave 3 GHz, fhe validity of tiosue paramedars {r and o) 18 sesticled 10 = 5%, The uncertainty is the RSS of
the Coend™ uncanainty for indicaded target bssue parameters

= Apha'Depth are determingd dufing calitation. SPEAG warmrants that the remaning 0sviaton due to the boundary affect after compensation &
Always less than ¢ 1% for Fequencies balow 3 GHz and below + 2% for fequencies betwean 34 GMz at any distance karger than half the probe tip
diamueter from the boundary.

Cerificile No: EX3-3797_Nov16 Paga 6of 11
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HCTCO.,LTD.
EX3DVA- SN:3797 November 25, 216
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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HCTCO.,,LTD.

EX3DVa-SN:3797 Novembaer 25, 2016

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
Cenificate No: EX3-3797_Nov16 Page8of 11
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HCTCO.,,LTD.

EX3DV4- SN:3T707 Novamber 25, 2016

Dynamic Range f(SAR}caq)
(TEM cell , feva= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cartficate No: EX3-3797 Novig Page Sof t1
F-TP22-03 (Rev.00) 135 /181 HCT CO.,LTD.



aCT
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Report No: HCT-A-1706-F005-1

EX30V4- SN:3TaY Novemnber 25, 2016

Conversion Factor Assessment

{ = 835 MHz WGLS RO (H_convF) 1= 1900 MMz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), T = 900 MHz
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Uncertainty of Spherlcal Isotropy Assessment: £ 2.6% (k=2)
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HCTCO.,LTD.

EX3DV4- SN:3797 Navember 25, 2016

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

Other Probe Parameters

["Sensor Arrangement Trianguiar
[ Connector Angle {7} T B89
Mechanical Surface Detection Mode o ~enabled
Optical Surface Detection Mode disabled

Probe Overall Length | T 337 mm |

Probe Body Diameter Il " 10mm |
Tip Length amm
‘W 25mm

Probe Tip to Sensor X Galibration Point T mm
"Probe Tip to Sensor Y Calibration Paint It 1 mm
“Probe Tip to Sensor Z Calibration Point 1 mm
"Recommended Measurament Distance from Surface 14mm
Certificale Na: EX3-3797_Nov16 Page 11 of 11
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

HCTCO.,LTD.
. - W1y
Callbpmon Laboratory of \‘:;\V_Z'» § Schweizerischer Kalibrierdienst
Schmu_d & Eartner % C Service suisse détalonnage
Engineering AG S Sarvizio svizzero di taratura
Zoughausstragse 43, B00A Zurich, Switzeriand AN S swiss Calibration Service

“
ittt

Accradied by the Swiss Accreditation Servos (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multistersl Agr for the recognition of calibration certificates

cient  HCT (Dymstec)

Accreditation No: SCS 0108

Certificate No: D750V3-1014_Jul16

CALIBRATION CERTIFICATE

Object D750V3 - SN:1014

Calibration procedusels) QA CAL-05.v9 o Y |
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: July 22, 2016

This calibeation cedificate documents the {raceabilty to national standards, which reaize the physical units of measuremants (1),
The meast s and he ur i with confidence protablity are gluen on the follawing papes and ame pan of tha canficata

All caliraions have been conducted in the closed taboratory faclity: smirpnmaent temporature (22 = 3)°C and humsdity < 70%,

Caliteation Equipment used (MATE crifical for caltbration)

lssued, July 26, 2016

This caliteation cortificate shll not ba seproduced except in Rl without written sppeoval of the laboratory

Primary Standards oy Cal Date (Certficate No ) Scheculed Cailbration
Power mater NGP SN: 104778 05-Ape-16 (No. 2170228812268 Ape-17

Powar sansor NRP-Z91 SN: 102242 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NAP-291 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Fieteranca 20 dB Atieauator SN: 5068 {20k) 05-Ape-16 {No. 217-02292) Apr-17

Type-N mismatch combination SN; 5047 2 ) 05327 05-Api-16 (No. 217-02285) Apr17

Felerance Probe EX30VA SN; 7340 16-Jun-18 (No. EX3-7348_Jun16) Jun-17

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

Socondary Standards 10 ¥ Check Date {in houes) Sohedulad Check
Powsr metsr EPM-4424 SN. GB37480704 07-0ct-15 (No. 217-02222) I house check: Oct186
Power sansar HF 8481A SN; US37292783 07-0Oct-15 (No. 217-02222) In house check: Oct-16
Power sansar HF 84814 SN Y4 1082317 07-0ct-15 (No. 217-02223) In house checkc Oct-16
| RF generator R&S SMT-06 SN 100872 15-Jun-15 {in house check Jun-15) in housa check: Oc-16
| Network Anatyzsr HF 8753E | SN S3Ta60585 18-0ct-01 {in houss check Oct-15) in house checke Oct-16

Name Function
Cadbrated by: Claudio Laublar Labaratary Techhician
Approved by Kasa Pokove: Technical Manager /@.
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Schmid & Partner Service suisse d'étalonnage
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Zeughausstrasse 43, 5004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service Is one of the signatories to the EA
Mulfilatersl Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

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.

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%.

Cartdlicate No: D750V3-1014_Jul1é 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 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 409 268% 0.91 mho/m =26 %
Head TSL temperature change during test <05°C eee —
SAR result with Head TSL
SAR sveraged over 1 cm’ (1 a) of Head TSL Condition
SAR measured 250 mW input power 212 Wihkg
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 o 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 0.86 mho/m
Measured Body TSL parameters {220202)°C 551+6% 0,98 mhoym = 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 Wiy
SAR for nominal Body TSL 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

Page 3 of 8

F-TP22-03 (Rev.00)

141 /181

HCT CO.,LTD.



o
ha- FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,LTD.

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

Impedance, transiomed to feed point S470Q+220

Aeturn Loas -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4360-082
Retumn Loss -411d8

General Antenna Parameters and Design

l Electncal Delay (one direction) [ 1.033 ns ]

Ater 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 canter conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore shon-circulted for DC-signals. On some ol the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions* paragraph, The SAR data are not affected by this change. The overall dipole length is still
accarding to the Standard.

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

leadpoint may be damaged.
Additional EUT Data
Manufacturad by SPEAG
Manufactured on March 22, 2010
Cerfiticate No: D750V3-1014_Jul1é Paga 4ot 8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016
Fest 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; a=10,91 S/m; g, =40.9; p = 1000 k;;/ml
Phantom section; Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
«  Sensor-Surface: | 4dmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4. 9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 38.75 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,19 Wikg

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

Maximum value of SAR (measured) = 2.83 Wikg

-2.14
-4.28
-6.42
-8.56

-10.70

0dB =2.83 Wrkg =4.52 dBW/kg

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

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

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

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

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9,99, 9.99, 9.99); Calibrated: 15.06.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS52Z3528.8(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 (cxtrapolated) = 3.42 W/ikg

SAR(I g) = 2.24 W/kg; SAR(10 g) = L46 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
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFM700N

Report No: HCT-A-1706-F005-1

Accredited by the Swiss Accraditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Multitatecal Agr

Client

for the

HCT (Dymstec)

gnition of calibration certificates

HCTCO.,,LTD.
Calibration Laboratory of \\‘\_/\‘\l/ 7 S Schweizerischor Kalibrierdienst
Schm!d & Ffartner M ¢ Service suisse d'étalonnage
Engineering AG L7 Servizio svizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand Nt S swiss Callbration Service

Accroditation No.: SCS 0108

Certificatn No: DB35V2-441_Nov16

CALIBRATION CERTIFICATE

Object

Calbration procedure(s)

Caldyraton date:

D835V2 - SN:441

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MMz

November 16, 2016

Calibeation Equipment used (MATE critical foe calbration)

This calibration cedificate documants (e tracesbilty 1o nafionad standards. which realize the physical unils of measuremeants (S9)
The measurements and thi uncanainties with confidanca probability ans grvan on the following pages and are part of the cadificate

Al calibeations have baen conducted in the closed Ieboratovy tacility. erméronment femparatura 122 + 3)°C and humidty < 70%.

This calibeation centdicate shall not ba mproduced excepl in full wethout writtan approval of the labaratory

Primary Standarids 1D # Cal Date (Cartificate No.) Scheduled Calibration
Power meter NP SN: 104778 O6-Ape-16 (No, 217-02288/02289) Apr17
Powar sensor NRP-Z61 SN 103244 06-Apr-18 (Na, 217-02268) Apr17
Power aensor NRP-Z91 SN 103245 U6Apr16 (No. 217-02289) Apr-17
Ralerence 20 o8 Attenuatar SN. 5058 (20%) 05-Apr-16 (Na. 217-02282) Apr7
Type-N mesmatch combination SN 5047 .2 / 08327 05-Apr-16 (No. 217-02255) Apr-17
Rofarance Probe EX30V4 SN 7348 154lun-16 (N, EX3-7328_Jun18) Jun17
DAE2 SN: 601 30-Dec-15 (No, DAE4-E01_Dec15) Dec-18
Secondary Standards iD# Check Date (in house) Schedided Check
Powar matar EPM-4424 SN: GB3748070¢ 07.0ct-15 (in house check Det-186) In housa check: Oc1-18
Powur sansor HP B4B1A SN: US37292783 070ct-15 (in house chéck Oct-18) in house chack: Oc1-18
Powwr sansor HP B4B1A SN MY4t0s23” 07-0ct-15 {in house check Dct-18) In nouse chack: Oct-18
AF genesator RS SMT-06 SN 100372 15Jun-15 (in house check Oct-18) In house chack. Oct-18
Network Analyzer HP 8753E | SN: US37300585 18-0ct-01 (in houyse chack Oct-16) n house check: Oct-17
Name Function r

Calibrated by: Claudio Lesibar Laboratory Technician 7

| /é-
Approvad by: Katja Poxovic Tachaical Manager

tasuad: Novembar 17, 2016

Cedificate No: D835V2-441_Novie
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Calibration Laboratory of Ry,

; {;\“ Nt Schwelzerischer Kalibrisrdignst
Schmid & Partner % S Sarvice suisse d'stalonnage
Engineering AG B c Sarvizio svizzerc di taratura
Zoughaussirasse 43, 8004 Zurich, Switzertand G S swiss Calibration Servics
ol
Accrodited by the Swiss Accreditation Servioe (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

* 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%.

Cantificate No: DB35V2-441_Nov16 Page 2ol B
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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 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHZz = 1 MHz
Head TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.80 mho/m
Measured Head TSL parameters (2201 02)"C 40926% 0.94 mho/m + 8 %
Head TSL temperature change during test <05°C e -
SAR resuit with Head TSL
SAR averaged over 1 em’ {1 g) of Head TSL Candition
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 Wikg 17,0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Hoad TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 552+6% 1.01 mho/m+6 %
Body TSL temperature change during test <05°C e —
SAR resuit with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized o 1W 9.62 W/kag £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.63 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.37 W/kg = 16,5 % (k=2)

Certificate No: D835V2-441_Novi6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtarmed to feed point 5080-18jQ

Return Loss -34.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4600460

Return Loss -2404d8

General Antenna Parameters and Design

’ Electrical Delay (one direction) ] 1.369 ns —I

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 feading line Is directly connacted to the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order 10 Improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is siill
according 10 the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manulactured on March 09, 2001
Certificate No: DE35V2-441 Novié Paged ot @
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DASYS5 Validation Report for Head TSL
Date: 16.11.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441
Communication System: UID () - CW; Frequency: 835 MHz
Medium parameiers used: f= 835 MHz: 6 = 0.94 S/m; & = 40.9; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06,2016;

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30,12,2015

« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

« DASYS52 52.8.8(1258);: SEMCAD X 14.6.10(7372)

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

Reference Value = 61.83 V/m; Power Drift = -0.02 dB

Peak SAR (extrapotated) = 3.67 Wikg

SAR(] g) = 2.43 W/kg: SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 3.27 W/ikg

-2.23

-4.47

0dB=

Ll
-
-

2T Wihkeg=5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: = 833 MHz; o= 1.01 8/m: &, = 55.2; p= 1000 kg/m‘
Phantom section: Flat Section

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

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9 {front); Type: QD O0L P49 AA; Serial: 1001

» DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 59.90 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

-2.12

0dB=3.25W/kg =5.12 dBW/kg

Cenrtificate No: D835V2-441_Novis Pago 7 of B

F-TP22-03 (Rev.00) 153 /181 HCT CO.,LTD.



aCT

HCTCO.,LTD.

FCC ID: ZNFM700N

: HCT-A-1706-F005-1

Impedance Measurement Plot for Body TSL
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. A,
Calibration Laboratory of S S Schweizerischer Kalibrierdienst
Schmid & Partner g Service sulsse détalonnage
Engineering AG % C' garvisis witzamro ai tareturs
Zeughsussirasse 43, 8004 Zurich, Switzeriand {'4, ,//'\\‘\,.\* S swiss Calibration Service
i\
Accradied by the Swiss Accrediation Service (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

cient  HCT (Dymstec) Cortificato No: D1800V2-2d007 Nov16
[CALIBRATION CERTIFICATE

Ooject D1800V2 - SN:2d007

Cailbration procedurs(s) QACAL-05v0 -
Calibration procedure for dipole validation kits above 700 MHz

Cafbralion dute: November 16, 2016

This calbration certificalo tocuments the frac v 1o nationak s, which realize tha physical units of measuremants (Si)
The measuremants and the uncertamtias with confidance probability are given on the folowing pages and are par of the cedificate

All caibrations have been conducted in INe closed Eaboratory laciity. envitonment fempesatire (22 + 3)"C and humidty < 70%.

Calyration Equipment used (METE cntical for calibrstion)

Primary Standards [10# Cal Date (Cortificate Na.) Schodulod Cai
Power meter NAP SN: 104778 06-Agr-16 [No. 217-02268/2289) Apr47

Power sensor NRP-Z31 SN: 103244 C6-Apr-16 (No. 217-02288) Apr-17

Powar sansar NRP-231 SN: 103245 06-Age-16 (No. 217-02289) Apr-17

Rafarance 20 08 Attaruator SN: 5058 (20%) 05-Ape-16 (No. 217-02202) Apr-17

Typa-N mismatch combination SN: 5047.2/ 06327 06-Apr-16 (No. 217-02265) Apr-17

Retarence Probe EX30V4 SN: 7349 15-Jun-18 (No. EX3-7349_Jun18) Jus-17

DAEA SN 601 a0-0ec15 (No. DAES-601_Dec15) Dec-16

Secondary Standards Lo Check Oate {in hause) Schoduled Check
Powsr meter EPM-4428 | SN: GBA7480704 07-Ocl-15 {in house chack Ocl-16) I house check: Oct-18
Power sansor HP 84814 SN: US37262783 07-0ct15 (in house chack Oct-16) In house chack: Oct-18
Puwer sansor HP B481A She MY41002317 07-Oct-15 {in house chack Oct-16) In house check: Oct-18
AF generatol R&S SMT-06 SN: 100972 15-Jun+18 (in housa chnck Oct-16) in house check: Oct-18
Network Analyzer HP 5753E SN: US37300685 18-0ct-01 {in house check Oct-18) In house check. Oct-17

Nama Fmg_ﬁp« Sionanks
Calibeatad by: Clauda Laublar  Laboratory Fechniclan: \

Approved by Kaa Polavic Techaical Manager = 4’,

Issuat. November 17, 2018

This calibration carficate shall not ba reproduced except n full without written approval of the abaratary
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Calibration Laboratory of

. S Schweizarischer Kalibrierdienst
Schml_d & Eanner ¢ Service suisse détalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughausstrasss 43, B004 Zurich, Switzerand S Swiss Calibeation Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= 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.

* FElectrical 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 fo 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: D1800V2-2a8007_Nov16 Page2of 8
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Measurement Conditions
DASY system configuraticn, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhoim
Measured Head TSL parameters (220+0.2)°C 391+6% 1.3 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW input power 9.47 Wikg
SAR lor nominal Head TSL parameters normalized 1o 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.95 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 19.8 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 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)°C 536=26% 1.52 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 8.39 Wikg
SAR for nominal Body TSL parameters normalized to 1W 37.6 Wikg = 17.0 % (k=2)
SAH averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.97 Wikg
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 16.5 % (k=2)

Certificate No: D1800V2-2d007_Nov16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4720-84Q
Retum Loss -209 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4380-82Q
Return Loss -20.7 dB
General Antenna Parameters and Design
| Etectrical Detay (one direction) [ 1,203 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circulted for DC-signals. On some of the dipoles, small end caps
ara added to the dipole arms in order 10 improve matching when loaded according to the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The oversll dipole length is still

according to the Standard,

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

feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Certificate No: D1800V2-2d007_Nov16

Page4olB

F-TP22-03 (Rev.00)

158 /181

HCT CO.,LTD.



| |
ha FCC ID: ZNFM700N Report No: HCT-A-1706-F005-1

HCTCO.,,LTD.

DASYS5 Validation Report for Head TSL

Date: 15.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID ) - CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz: 6 = 1.39 $/m; £ = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 15.06.2016;
= Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS5252.R.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 105.8 V/im; Power Drift =-0.04 dB

Peak SAR (extrapolatesd) = 17.5 Wikg

SAR(1 g) = 9.47 W/kg; SAR(10 g) = 4.95 W/kg

Maximum value of SAR (measured) = 14,7 Wikg

-3.60
-1.20
-10.80
-14.40

0dB =147 W/kg = 11.67 dBW/kg

Certificate No: D1800V2-2d007_Nov16 Page501 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:2d007

Communication System: UTD 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; 0 = 1.52 S/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

» DASYS52 52.8.8(1258); SEMCAD X 14.6.1(§7372)

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

Reference Value = 101.5 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16,3 Wikg

SAR(I g) =9.39 W/kg; SAR(10 g) =4.97 Wikg

Maximum value of SAR (measured) = 14,1 Wikg

-3.33
6.65
-9.98

-13.30

-16.63

0dB = 14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner % Service suisse détalonnage
Engineering AG e C gervisio svixrrn i tarstura
Zeughaussirassa 43, B004 Zurich, Switzeriand TSNS S Swiss Calibration Service
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bl N

Accradied by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreement for the recognifion of cafibration cenificates

HCT (Dymstec)
|[CALIBRATION CERTIFICATE

Accraditation No.; SCS 0108

Client Certificate No: D1900V2-5d032_Mar17

Ooject D1900V2 - SN:5d032
Calloeation procadurads) QA CAL-05.v8 .

Calibration procedure for dipole validation kits above 700 MHz
Catbration date March 21, 2017

Thig calibeation certficato documents the iraceabillty to nationai standards, which resize the physical units of measuremants (S1)
The measyrements and tha uncerairties with confideénce probabiity are given on the following pages and are part of the certdicate.

A calitvations have baen conducted in the closed labosmoey facility: anveonment temporature {22 + 3°C and humidity < 70%

Calbrabon Equipment used (MATE ciitical tor calibestion)

[ This calibration cartificate shak not be reproducad except i full without witten appeoval of the laboatory

Primary Standards 10 A Cal Date {Codificalo No.) Schedided Calbration

Fawsr mater NAP SN: 104778 06-Apr-16 (No. 217-02288/02286) Apr-17

Powsr sansor NRP-Z21 SN 105242 06-Ape-16 (N0, 297-02288) Apr17

Power sansoe NAP-281 SN 103245 DE-Ape-16 (No. 217-0228%9) Age7

Raferanog A dB Altenuator SN: 5058 (20k) DE-Api-16 (No. 217-02292) Ape17?

Type-N mismaich combination SN: 5047 2 { 06327 05-Apr-18 (No. 217-02295) Ape-17

Retarance Probe EX3DVA SN. 7348 31-Doc-18 (No. EX3-7348_Dec16) Dec-17

DAEA SN: 801 0d-Jan-17 (No. DAE4-801_Jan17) Jan-18

Secandary Standarss lioe Check Onte {In housa) Scheduled Chisck

Power matar EFM.442A SN Q83748074 07-Oct-15 (in house chack Oct16) In house chack: Oct-18

Power sensor HP B4BIA SN: US3T202783 07-0ct-15 (in house chack Oct-16) In house chack: Dct18

Powear sensor HP BAB1A SN, MY41002317 07-0ct-15 {in housa check Oct-16) In house chack: Oct18

RF generator R4S SMT-08 SN: 100872 15-Jun-15 (n house check Oct-16) In bouse chack: Oot-18

Natwork Analyzer HP 8753 SN; US37390585 18-0ct-01 (In houss check Oct-16) Ity house check: Cct17

Name Functian Signaturs

Cadl . 7 te LT
brated by Johannes Kurikka Laboradory Technician

Approved by: Katja Pokovic Technical Managor

A

tasued: March 23, 2017
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Calibration Laboratory of ‘\\\\‘\\_'J/f,’ S Schwaizarischer Kalibe
Schmid & Partner k \—/E ; EI;.' ¢ Service sulsse ddtalonnage

Engineering AG b= Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand % ,‘ﬁ‘“‘\? S swiss Calibration Service
Accreditar by the Swiss Accradifation Sarvios {848) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequancy 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 cerfificate 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
parailel 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 iow
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 narmal distribution corresponds to a coverage
probability of approximately 95%.

Cedificate No: D1900V2-5d032_Man 7 Page20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Vearsion DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz + 1 MHz
Head TSL parameters
The following paramaeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mho/m
Measured Head TSL parameters (22.0+0.2}'C 403+6% 1.38 mho/m £ 6 %
Head TSL temperature changeo during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 ocm?® (1 g) of Head TSL Condition
SAA measured 250 mW input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to TW 40.0 Wikg = 17.0 "% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22p'C 533 1.52 mho/m
Measured Body TSL parameters {220+02)"C 541 +6% 1.50 mho'm = 8 %
Body TSL temperature change during test <05°C — eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5,30 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 21.4 W/kg = 16.5 % (k=2)
Certificate No; D1800V2-50032_Mar17 Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.702+53[0Q

Return Loss -253d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed pont 471Q+82K2

Retum Loss -231d8

General Antenna Parameters and Design

[ Electrical Detay (one direction) | 1.184 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 centaer conductor of the feeding line is directly connected to the
second arm of the dipote. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipoie arms in order to improve matching when lpaded according to the position as explained in the
‘Mexsurement Conditions® paragraph. The SAR data are not affected by this change. The oversll dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Paga 4ofB
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DASYS5 Validation Report for Head TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; £ =40.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

« DASY5252.8.8(1258). SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 107.2 V/im; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 18,6 W/kg

SAR(1 g)=9.91 W/kg: SAR(10 g) = 5.18 W/kg

Maximum value of SAR (measured) = 15.4 W/kg

-3.60
-7.20
-10.80

-14.40

0dB =154 W/kg =11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN:54032

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

Medium parameters used: £= 1900 MHz; o = 1.5 S/m; e = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/TEC/ANST C62.19-2011)

DASY3S2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016:;
« Sensor-Surface: L4mm (Mechunical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
« Phantom: Flut Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {:
Measurement grid: dx=5mm, dy=Smm, dz=3mm

Reference Value = 104.1 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) =53 W/kg

Muximum value of SAR (measured) = 14.9 Wikg

-3.40

T ]
=

-6.80

-10.20

-13.60

-17.00

0dB =149 Wikg=11.73 dBW/kg

Certficate No; D1900V2-5d032 _Mar17 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \\@,’ S Schweizerischer Kalibrierds
Schmid & Partner m G Service suisse détalonnage
Engineering AG S Servizio svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzeriand N S swiss Calibration Service
l,llll'"l‘l
Accredited by Ihe Swiss Accredaation Semvice (SAS) Accreditation No.. SCS 0108

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

Clieot HCT (Dymstec) Certificate No: D2450V2-743 Marl7
CALIBRATION CERTIFICATE

Object D2450V2 - SN:743

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

Caltoration date: March 15, 2017
This calibration certificate documents the receabilty to nationat slandards, which resiize the physical units of measuremants (S1)
Tha measurements ard the uncerainsies with confidence probability are given on the folowing peges and are par of the cedificals

| A caliteations have been conducted In tha closed laboratory taciity: anvironment femperalune (22 = 3)°C and humidty < 70%.

Catbration Equipment used (MATE criticat 1or calibration)

Prenary Standards D2 Cul Dato (Carilicate No ) Scheduled Callbrstion

Powar matar NRP SN 104778 06-Apr-16 (No. 217-02288:0228%) Ape-17

Power sensot NAP-Z91 SN: 103244 08-Apr-18 (No. 217-02288) Ape1?

Power sensor NAP-Z91 SN 103245 06-Apr-18 (No. 217-02285) Ape-1 T

Rafargnce 20 &8 Aftanuator SN: 5058 (20%) 05-Apr-16 (No. 217.02282) Apet?

Typa-N msmatch combinabon EN: 5047 2 / 06327 05-Apr-16 (No. 217-02295) Apr1?

Heforence Probe EX3DVA SN: 7348 31-Dec-16 [No. EX3-7349_Dectt) Dect?

DAE4 SN 80 Od-tan-17 (No. DAE4-801_Jan17) Jan-18

Secondary Standards 0 ® Check Date {in house) Scheduad Check

Powar mater EPM-4424 SN: GBI7480704 07-Oct-15 (In houss chack Oct-16) In house check: Oct-18

Power sensor HP BLB1A SN USI7292783 07-0ct-15 (In housa ghack Oct-16) In housa check: Oct-18

Powar sensor HP B281A SN MY41082317 07-0ct-15 (In houss chack Oct-16) In housa check: Oct-18

A ganerator R4S SMT.06 SN; 100872 15-Jun-15 (in housa check Oct-16) In house chack: Oct-16

Nelwork Analyzer H® B753E 8N US373805a5 18-0ct-01 {In house chack Oct-18) In house chack: Oct-17
Name Function Signature

Calitzated by Johannes Kurida Labaratory Technician

atedii

Approved by: Katja Pokavic Tochnioal Manager ’/Z/@_

Issued: Masch 16, 2017

This calilbrallon cartificate shall not be reproduced except in full withow written spproval of ihe laboratory

Carlificate No: D2450V2-743_Mar17 Page 1018
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Calibration Laboratory of 3‘\“\"@"@,} g s Kalitr
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG T G iviai e ol iavatorn
Zeughausstrasse 43, 8004 Zurich, Switzerland s, A S swiss Calibration Service
A
Accrediled by the Swiss Accreditstion Senvica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate 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
parallei to the body axis.

* Feed Point Impedance and Retumn 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.

» Elactrical 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%.

Cerdificate No: D2450V2-743_Mar17 Page 20f8
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Measurement Conditions

DASY sysiem configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =« 5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 382 1,80 mho/m
Measured Head TSL parameters (220x02)"C 378+26% 1.87 mho/m + 6 %
Head TSL 1emperature change during test <05°'C - -
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 13.6 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 53.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 mW input power 6,30 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.8 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho'm
Measured Body TSL parameters (220=02)"C 528=6% 203 mha/m+6 %
Body TSL temperature change during test <05°C - eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 mW Input power 12.9 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW Input power 5.04 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 23.9 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-743_ Mar17

Page 3018
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to leed point 544 +72Q

Retumn Loss -218¢B

Antenna Parameters with Body TSL

Impedance, translormed 10 feed point S5010+78[2

Returmn Loss ~222d8

General Antenna Parameters and Design

| Esectrical Delay {ona direction) | 1180 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line s directly connected 1o the
second arm of the dipole, The antenna Is therefore short-circulted lor DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order 10 improve malching 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 stil
according to the Standard.

Nao aexcessive force must be appiled 1o the dipole arme, becausa they might bend or the soldered connections near the

feedpoint may be damaged
Additional EUT Data
Manutactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_Marl7 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: = 2450 MHz: a = 1.87 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.72, 7,72, 7.72), Calibrated: 31.12.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Seral: 1001

o 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=3mm, dy=5mm, dz=5mm

Reference Value = 115.8 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.3 W/kg

o]

Maximum value of SAR (measured) = 22.3 Wikeg

-1.60
-9.20
-13.80
-18.40

-23.00

0dB =223 W/ikg = 13.48 dBW/kg

Ceriticate No: D2450V2-743_Mart7 Page50f8
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Impedance Measurement Plot for Head

TSL
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DASYS5 Validation Report for Body TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: = 2450 MHz; o = 2.03 S/m; & = 52.8; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79. 7.79). Calibrated: 31.12.2016;
« Sensor-Surface: L4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Seral: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.1((7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 105.3 V/im; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 25,5 Wikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 20.2 Wikg

-13.20

-17.60

-22.00

0dB =202 Wrkg= 1305 dBW/kg

Cartificato No: D2450V2-T43_Mart7 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engineenng AG

|

Zeughaussirasse 43, 8004 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /iwvvaw.speag com

Certificate of conformity / First Article Inspection

p_€e a g

Item Triple Modutar Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the botiom area
Material Dielectric parameters for required | 200 MHz — 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accoerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

{2] IEC 62209 -

2005

[3] |EC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific

Absorption Rate (SAR) for ..

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

Conformity

. including accessories and multiple transmitters”, March 2010

Based on the dimensions and sample tests above, we cerify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015
Signature / Stamp
Ww Bhanecnrp AG é
Pnlw 13 004 Y
M‘-b DT Fam 44 2459779
s)ea.; COm, FARE (W, spoaqcnm
Doc No BB1 - QD 000 PS1C-0
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Attachment 5. — SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 835 1750 2450 - 2700
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 411 517 40.45 53.06 52.6 68.8 54.9 70.17 71.88 73.2
Salt (NaCl) 14 0.9 1.45 0.94 0.4 0.2 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 44.9 0.0 0.0 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 47 31 44.92 29.44 7.99 26.7
Diethylene glycol
hexyl ether ) ) ) )
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]

Triton X-100(ultra-pure):

Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00)
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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.

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

Probe Dielectric Parameters CW Validation Modulatlon Validation
Probe . .
Calibration |Dipole Date ‘Measured ,, |
Type Point > Permlttlwt Msasured Sensitivity| s || [Fieles) | ol i By
Conducthlty Linearity | Isotropy| Type | Factor

7 1630 ET3DV6 |Head | 750 | 1014 | 2017.03.10 421 0.88 PASS | PASS | PASS

7 1630 ET3DV6 | Body | 750 | 1014 | 2017.03.10 55.3 0.94 PASS | PASS [ PASS | N/A | N/A | N/A
7 1630 ET3DV6 |Head | 835 | 441 | 2017.03.10 41.3 0.88 PASS | PASS | PASS |GMSK|PASS | N/A
7 1630 ET3DV6 |Head | 835 | 441 | 2017.03.10 41.3 0.88 PASS | PASS [ PASS | N/A | N/A | N/A
7 1630 ET3DV6 | Body | 835 | 441 | 2017.03.10 55.4 0.97 PASS | PASS | PASS |GMSK| PASS | N/A
7 1630 ET3DV6 | Body | 835 | 441 | 2017.03.10 55.4 0.97 PASS | PASS |PASS | N/A | N/A | N/A
4 1605 ET3DV6 | Head | 1800 [2d007| 2016.11.24 40.1 1.41 PASS | PASS |PASS | N/A | N/A | N/A
7 1630 [ET3DV6 | Body | 1800 [2d007| 2017.03.10 52.9 1.54 PASS | PASS |PASS | N/A | N/A | N/A
4 1605 ET3DV6 | Head | 1900 (5d032| 2017.03.31 40.1 1.42 PASS | PASS | PASS |GMSK| PASS | N/A
7 1630 [ET3DV6 | Body | 1900 (5d032| 2017.03.31 53.5 1.51 PASS | PASS | PASS |GMSK| PASS | N/A
3 3797 [EX3DV4 | Head | 2450 | 743 | 2017.03.24 39.2 1.83 PASS | PASS | PASS [OFDM| N/A | PASS
3 3797 [EX3DV4 | Body | 2450 | 743 | 2017.03.24 52.8 1.94 PASS | PASS | PASS [OFDM| N/A | PASS

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as
GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D01v01r04.
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