aCT
HCTCO.,LTD

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
TEL: +82-31-645-6300 FAX: +82-31-645-6401

SAR TEST REPORT

Applicant Name: Date of Issue: 11. 07, 2016
LG Electronics, MobileComm U.S.A,, Inc. Test Report No.: HCT-A-1611-F001

1000 Sylvan Avenue, Englewood Cliffs NJ 07632 Test Site: HCT CO., LTD.

FCC ID: ZNFM200N

Equipment Type: Portable Handset

Model Name: LG-M200n

FCC 47 CFR §2.1093
ANSV/ IEEE C95.1 — 1992
IEEE 1528-2013

Testing has been carried
out in accordance with:

Date of Test: 10/13/2016 ~ 10/25/2016

This device has been shown to be capable of compliance for localized specific absorption rate (SAR) for
uncontrolled environment/general population exposure limits specified in FCC KDB procedures and had been
tested in accordance with the measurement procedures specified in FCC KDB procedures.

I attest to the accuracy of data. All measurements reported herein were performed by me or were made under

my supervision and are correct to the best of my knowledge and belief. I assume full responsibility for the
completeness of these measurements and vouch for the qualifications of all persons taking them.

Tested By Reviewed By

{
Sung-Kun, Kwon Yu/n—Jeang Heo
Test Engineer / SAR Team Technical Manager / SAR Team
Certification Division Certification Division

This report only responds to the tested sample and may not be reproduced, except in full, without written approval of the HCT Co., Ltd.

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




-
h'a- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LLTD

DOCUMENT HISTORY
Version DATE DESCRIPTION
HCT-A-1611-F001 11.07, 2016 First Approval Report

F-TP22-03 (Rev.00) 2 /127 HCT CO., LTD



-
h’C’- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCT CO,LTD
Table of Contents
1. Attestation of Test Result of Device UNAEr TEST........ooii i 4
2. Device UNder TSt DESCHIPIION ......eeiiiiiiei ittt e e bt e ab e e e sb e e e sbe e e e e anbe e e e naneneeeaas 5
G AN I 1 11U L@ 1 T N USSR 13
4. DESCRIPTION OF TEST EQUIPMENT ...ttt et ee e seeesneesnee e eneas 14
5. SAR MEASUREMENT PROCEDURE ......ccuiiiieiii ettt ae e ae e e e sneeanneas 15
6. DESCRIPTION OF TEST POSITION. ...ttt ettt ettt e sneesmeesmeeeeeeseenneesneeaneeas 17
7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS ...ttt 20
8. FCC SAR GENERAL MEASUREMENT PROCEDURES ......cccoiiiiiiiiit et 21
9. Output POWETr SPECIfICALIONS .....eeitiiiiiieeiee ettt ettt e et e e et e e smbeeenneeeemeeeeneeeenneeenneas 26
10. SYSTEM VERIFICATION ...ttt ettt ettt ettt te e teesae e smeesmeeamteemseenseesneeaneeeneeenseenree e 29
11. SAR TEST DATA SUMMARY ...ttt ettt ettt et e e e e sae e saeesmeesmeeameeeseenseeaseeaneeenseenseensee e 31
12. SIMURANEOUS SAR ANGIYSIS ....neeeiiiie ettt e et e st e e st e e st e e e aeeasseeesmteeeaneeeaneeeaaneeeanneeenneeans 38
13. SAR Measurement Variability and UNCErainty...........cooiiiiiiiiiie e 40
14. MEASUREMENT UNCERTAINTY .ottt ettt e et s e e amee et e neeesneeeneeeneeaneeennee e 4 1
15. SAR TEST EQUIPMENT ..ottt sttt ettt e e e e teesseesmeesmteameeenseenseesneeaneeenseenseensee e 42
16. CONCLUSION ...ttt ettt ettt et et eehe e re e e ee e seesseesseeemeeameeameeenseeseeaseeaneeaneeanseensee e 43
17. REFERENGES ...ttt ettt ettt e sttt ne e e e e e e ete e sseesmeeemeeamteenseenseeaseeeneeeneeenseensee e 4 4
Attachment 1. — SAR TSt PlOtS. .. .ueiiiieiie ettt e e e e et et eeeee e e sneeeeneeeaneeeanes 46
Attachment 2. — Dipole Verification PIOTS......... . 47
Attachment 3. — Probe Calibration Datal.........c..eeiiiiiiiiiiiee e 67
Attachment 4. — Dipole Calibration Data ..........oeiiiiiiiiiei e 101
Attachment 5. — SAR Tissue Characterization ............ooiiiiiiiiii e 126
Attachment 6. — SAR SYSTEM VALIDATION ...ttt ettt snee e eneens 127

F-TP22-03 (Rev.00) 3 /127 HCT CO., LTD



-~
h'a- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LTD

1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name: HCT Co., LTD
Address 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of Korea

Telephone +82 31 645 6300

Fax. +82 31 645 6401

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

FCC ID: ZNFM200N
Model: LG-M200n
EUT Type: Portable Handset
Application Type: Certification

The Highest Reported SAR

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

sand Body-Worn Hotspot
GSM/GPRS/EDGE 850 824.2 ~ 848.8 PCE 0.20 0.22 0.25
GSM/GPRS/EDGE 1900| 1850.2 ~1909.8 PCE 0.37 0.35 0.35
UMTS 850 826.4 ~ 846.6 PCE 0.22 0.30 0.30
802.11b 2412 ~ 2462 DTS 0.86 0.19 0.19
Bluetooth 2402 ~ 2480 DSS/DTS N/A
Simultaneous SAR per KDB 690783 D01v01r03 1.23 0.54 0.54
Date(s) of Tests: 10/13/2016 ~ 10/25/2016

F-TP22-03 (Rev.00) 4 /127 HCT CO., LTD
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency
GSM/GPRS/EDGE 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS/EDGE 1900 | Voice / Data 1 850.2 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
2.4 GHz WLAN Data 2412 -2 462 MHz
Bluetooth Data 2402 -2 480 MHz
NFC Data 13.56 MHz

Device Dimension

Device Description

Overall (Length x Width) dimension: 144.8 mm x 72.1 mm
Overall diagonal dimension : 153.66 mm

Battery Model: BL-45F1F

Device Serial Numbers

Battery Options: Battery Type: Li-Ion
Hardware Version: Rev.A
Software Version : V08b
Mode S/N
GSM850, UMTS850 004402346086493
GSM1900, 2.4 GHz WLAN 004402346086501

Several samples with identical hardware were used to SAR testing.

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

Power Reduction for SAR

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

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

Wireless

Modulation Band Operating Mode Duty Cycle
GSM Voice: 12.5%
. GPRS/ EDGE GPRS/EDGE:
gs0 | YOICe(GMSK) I\ iiti-Siot Class: 1 Slot: 12.5%
GSM GPRS (GMSK) heo
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 (Cat.10)
WCDMA HSUPA (Cat. 6) o
(UMTS) Band | o HSDPA (Cat.24) 100 %
HSPA+ (Cat.24, Rel.8) (Uplink QPSK Only)
2.4 GHz WLAN Data 802.11 b, 802.11 g, 802.11 n (HT20) 100 %
Bluetooth Data 42 LE N/A
F-TP22-03 (Rev.00) 6 /127 HCT CO., LTD
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2.3 TEST METHODOLOGY and Procedures

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01

- FCC KDB Publication 941225 D06 Hot Spot SAR v02r01

- 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) 7 /127 HCT CO., LTD
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2.4 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

Voice Burst Average GMSK Burst Average 8-PSK
(dBm) GPRS (dBm) EGPRS (dBm)
Al 2 1Tx 1Tx 2Tx 3Tx 4Tx 1Tx | 2Tx 3Tx 4Tx
Slot Slot Slot Slot Slot Slot Slot Slot Slot
Maximum 33.7 33.7 31.7 29.7 27.7 26.7 25.7 24.7 23.7
GSM/GPRS/EDGE 850
Nominal 33.2 33.2 31.2 29.2 27.2 26.2 25.2 24.2 23.2
Maximum 30.7 30.7 29.7 27.7 25.7 26.7 25.7 24.7 23.7
GSM/GPRS/EDGE 1900
Nominal 30.2 30.2 29.2 27.2 25.2 26.2 25.2 24.2 23.2

3GPP 3GPP HSDPA(dBm) 3GPP HSUPA(dBm) DC-HSDPA(dBm)
M / Ban
ode and WCDMA Sub | Sub Sub Sub Sub | Sub Sub Sub Sub Sub Sub Sub
test1 test2 test3 test4 testl |test2 test3 testd Test5 testl test2 test3
UMTS Band 5 Maximum| 24.7 24.7 | 24.7 | 242 | 24.2 | 24.7 23.2 | 23.7 | 23.2 | 24.7 | 24.7 | 247 | 242 | 24.2
(850 MHz) | Nominal | 24.2 | 24.2 | 242 | 237 | 23.7 | 242 | 227 | 232 | 227 | 242 | 242 | 242 | 237 | 23.7
Modulated Average (dBm
Mode / Band ge ( )
Channel 1 2~10 11
IEE Maximum 15 15 15
1~11Mbps
802.11b Nominal 14 14 14
Maximum 12 12 11
6~36Mbps
Nominal 11 11 10
|IEEE Maximum 11 11 10
48Mbps
2.4GHz WIFl | 802.11g Nominal 10 10 9
Maximum 10 10 9
54Mbps
Nominal 9 9 8
Maximum 11 11 10
Nominal 10 10 9
802.11n o 0 0 .
aximum
(HT20) MCS6~MCS7
Nominal 9 9 8

Modulated Average (dBm)

Mode/Band
(0]
Maximum 6 55 45
Bluetooth (1Mbps, GFSK)
Nominal 5 4.5 3.5
Maximum 6 5 4
Bluetooth (2Mbps, DPSK)
Nominal 5 4 3
Maximum 6 5 4
Bluetooth (3Mbps, 8DPSK)
Nominal 5 4 3
Modulated Average (dBm)
Mode/Band
19
Maximum -2.5 -3.5 -4.5
Bluetooth LE
Nominal -3.5 -4.5 -5.5
F-TP22-03 (Rev.00) 8 /127 HCT CO., LTD
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2.5 DUT Antenna Locations
Device Edges / Sides for SAR Testing

Front Left Right Bottom
GSM/GPRS 850 Yes Yes Yes Yes Yes No
GSM/GPRS 1900 Yes Yes Yes Yes Yes No
UMTS 850 Yes Yes Yes Yes Yes No
2.4 GHz WLAN 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.

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

F-TP22-03 (Rev.00)
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2.7 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
|- - - - -5 ========7= | |- - - - - -====F |
I GSM/GPRS/EDGE o B I
| BT/WiFi |
! UMTS |
I ! | 1
———————————————— -l —-— s s e e s e e e s s sl

Simultaneous transmission paths

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

Simultaneous Transmission Scenarios

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

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

F-TP22-03 (Rev.00) 10 /127 HCT CO,, LTD



aCT

HCTCO,LTD

FCC ID: ZNFM200N Report No: HCT-A-1611-F001

2.8 SAR Test Exclusions Applied

(A) Bluetooth & LE

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

Max Power of Channel(mW)

x [Frequency(GHz) < 3.0

Test Separation Distance (mm)

Frequency Maximum Se_paration
Allowed Power Distance
[MHz] [mW] [mm)]
Bluetooth 2402 4 10 0.6
Bluetooth LE 2402 1 10 0.2

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(4/10)*¥2.402] = 0.6 < 3.0.

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(1/10)*V2.402] = 0.2 < 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 D01v06 4.3.22, the following equation must be used to estimate the standalone 1-g and 10g SAR for
simultaneous transmission assessment involving that transmitter.

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

Estimated 1g SAR =

7.5 Min Seperation Distance

Frequency Maximum Separation Distance Estimated 1g SAR
Allowed Power (Body) (Body)
[MHz] | [mW] [mm] [W/kg]
Bluetooth 2402 4 10 0.083
Bluetooth LE 2402 1 10 0.021

Note:

1) Held-to ear configurations are not applicable to Bluetooth operations and therefore were not considered for
simultaneous transmission. The Estimated 1g and 10g SAR results were determined according to FCC KDB
447498 D01v06.

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

F-TP22-03 (Rev.00) 11 /127 HCT CO,, LTD
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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 FCC KDB 941225 D01v03r01.

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

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

Adjusted SAR = Highest Reported SAR x —ccondary Max tune —up (W) __ ., \,
= * . .
juste ighest Reporte Primary Max tune tune — up(mW) — /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.302 * (295/295)] = 0.302 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) 12 /127 HCT CO,, LTD
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3. INTRODUCTION

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

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

SAR Definition

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

SAR = d(dU) _ d(dU)
~ dt\dm/) = dt\pdv

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

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

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

F-TP22-03 (Rev.00) 13 /127 HCT CO,, LTD
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

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

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

<%

Y W N N N

[ose J—.

nygl“nlL'T_*‘.:"f

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

N

<<

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.

F-TP22-03 (Rev.00) 14 /127 HCT CO,, LTD
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & IEEE 1528-2013.

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

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

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

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

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

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.

F-TP22-03 (Rev.00) 15 /127 HCT CO,, LTD
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

<3 GHz >3 GHz
Maximur.n distance from closest measurement point 541 mm 1/, 51n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maxi b le i be axis to phantom surf:
aximum probe angle from probe axis to phantom surface 30041 20041

Maximum area scan Spatial resolution: AXaye,, AYarea

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

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

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

point on the test device.

Maximum zoom scan Spatial resolution: AX,om, AY00m

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

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

3-4 GHz: <4 mm
uniform grid: Azzoom(n) <5 mm 4-5 GHz: 53 mm
5-6 GHz: <2 mm
Maximum zoom scan !
Spatial resolution AZ,gon(1). between 1 ° 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: 2.5 mm
surface graded | Phantom surface 5-6 GHz: <2 mm
grid
AZ,5om(n>1): b?tween <1.5Az,,.(n-1)
subsequent Points
3-4 GHz: >28 mm
Minimum zoom scan volume | X,y, z >30 mm 4-5 GHz: 225 mm

5-6 GHz: >22 mm

2011 for details.

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

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

F-TP22-03 (Rev.00)
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6. DESCRIPTION OF TEST POSITION
6.1 EAR REFERENCE POINT

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

= ®ar reference pont
«antrance 1o eor cansl |

6.2 HEAD POSITION Close-up il yiow of ERP

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

Figure 4. Front, back and side views of SAM Twin Phantom

vertical vertical
center line center line

horizental
/ line
harizontal / 4 \
line A i acoustic
A output
acoustic B bottom of

output

bottom of handnet
/ handset

Figure 5. Handset vertical and horizontal reference lines
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6.3 Body Holster/Belt Clip Configurations

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

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

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

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

"See the Test SET-UP Photo"

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

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

6.4 Body-Worn Accessory Configurations

Body-Worn operating configurations are tested with the belt-dips and holsters

attached to the device and positioned against a flat phantom in a normal use
configuration (see Figure 6-4). Per FCC KDB Publication 648474 D04v01r03 ,::0.

MO
Body-Worn accessory exposure is typically related to voice mode operations when N
handsets are carried in body-Worn accessories. The body-Worn accessory t -
procedures in FCC KDB Publication 447498 D01v06 should be used to test for . \ >

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

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

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

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

for a body- Worn accessory, measured without a headset connected to the handset, Sample BOF(IjgyL-j\;sOf:’.n Diagram
is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode and

frequency band should be repeated for that body- Worn accessory with a headset

attached to the handset.

Accessories for Body-Worn operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-dip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.
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Body-Worn accessories may not always be supplied or available as options for some devices intended to be
authorized for body-Worn use. In this case, a test configuration with a separation distance between the back
of the device and the flat phantom is used. Test position spacing was documented.

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

6.5 Wireless Router Configurations

Some battery-operated handsets have the capability to transmit and receive user data through simultaneous
transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in
FCC KDB Publication 941225 D06v02r01 where SAR test considerations for handsets (Lx W > 9cm x 5 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 * 16 8.0
(Brain)
SPATIAL AVERAGE SAR ** 0.08 0.4
(Whole Body)
SPATIAL PEAK SAR *** 40 20
(Hands / Feet / Ankle / Wrist) '

Table 8.1 Safety Limits for Partial Body Exposure

NOTES:

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

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

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

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

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

8.1 Measured and Reported SAR

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

8.2 3G SAR Test Reduction Procedure

8.2.1 GSM, GPRS AND EDGE

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

8.2.2 SAR Test Reduction

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

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

8.3 Procedures Used to Establish RF Signal for SAR

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

8.4.1 Output Power Verification

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

8.4.2 Head SAR Measurements

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

8.4.3 Body SAR measurements

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

8.4.4 SAR Measurements with Rel. 5 HSDPA

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

8.4.5 SAR Measurements with Rel. 6 HSUPA

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body configurations
with 12.2 kbps RMC as the primary mode. Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test
5, using H-Set1 and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 and power control
algorithm 2, according to the highest reported body SAR configuration in 12.2 kbps RMC without HSPA.

When VOIP applies to head exposure, the 3G SAR test reduction procedure is applied with 12.2 kbps RMC
as the primary mode; otherwise, the same HSPA configuration used for body SAR measurements are applied
to head exposure testing
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8.4.6 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.

It is expected by the manufacturer that MPR for some HSUPA subtests may be up to 1 dB more than
specified by 3GPP, but also as low as 0 dB according to the chipset implementation in this model.

Base Station Simulator

RF Connector

<
<«

[
»

Wireless Devise DUT
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8.5 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.

8.5.1 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.

8.5.2 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.

8.5.3 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.
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8.5.4 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.

8.5.5 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.

8.5.6 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 19 SAR and < 3.0 W/kg for 10g
SAR, no additional SAR tests for the subsequent test configurations are required.
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9. Output Power Specifications

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

9.1 GSM

GSM Conducted output powers (Burst-Average)

GPRS(GMSK) Data — CS1 EDGE Data

Band

Channel

GPRS
1TX
Slot

(dBm)

GPRS
2TX
Slot

(dBm)

GPRS
3TX
Slot

(dBm)

EDGE
2TX
Slot

(dBm)

EDGE
3TX
Slot

(dBm)

Maximum Tune-up 33.70 33.70 31.70 29.70 27.70 26.70 25.70 24.70 23.70
128 33.61 33.50 31.34 29.33 27.53 26.45 25.67 24.68 23.59
C;i(l;/l 190 33.48 33.48 31.55 29.33 27.51 26.50 25.58 24.62 23.57
251 33.55 33.56 31.66 29.39 27.60 26.58 25.60 24.64 23.63
Maximum Tune-up 30.70 30.70 29.70 27.70 25.70 26.70 25.70 24.70 23.70
512 30.36 30.37 29.42 27.63 25.58 26.42 25.44 24.44 23.64
?;)'\(/)I 661 30.34 30.34 29.43 27.56 25.41 26.43 25.53 24.46 23.65
810 30.47 30.51 29.67 27.44 25.33 26.45 25.40 24.34 23.52

Band

Channel

GSM Conducted output powers (Frame-Average)

GPRS(GMSK) Data — CS1
GPRS

2TX
Slot

GPRS
3TX
Slot

EDGE Data

Maximum Tune-up 24.67 24.67 25.68 25.44 24.69 17.67 19.68 20.44 20.69
128 24.58 24.47 25.32 25.07 24.52 17.42 19.65 20.42 20.58
czigﬂ 190 24.45 24.45 25.53 25.07 24.50 17.47 19.56 20.36 20.56
251 24.52 24.53 25.64 25.13 24.59 17.55 19.58 20.38 20.62
Maximum Tune-up 21.67 21.67 23.68 23.44 22.69 17.67 19.68 20.44 20.69
512 21.33 21.34 23.40 23.37 22.57 17.39 19.42 20.18 20.63
1G980'\(/)| 661 21.31 21.31 23.41 23.30 22.40 17.40 19.51 20.20 20.64
810 21.44 21.48 23.65 23.18 22.32 17.42 19.38 20.08 20.51
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 EUT
RF Connector
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9.2 UMTS

HSPA+

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

WCDMAB850

3GPP
Release
Version

3GPP 34.121

Subtest

UL 4132

WCDMA Band 5 [dBm]
UL 4183

UL 4233

DL 4357

DL 4408

DL 4458

99 WCDMA 12.2 kbps RMC 24.60 24.50 24.48
99 WCDMA 12.2 kbps AMR 24.54 24.51 24.48
5 Subtest 1 24.38 24.28 24.31
5 Subtest 2 24.46 24.39 24.39
5 FSDPA Subtest 3 23.96 23.90 23.94
5 Subtest 4 23.94 23.87 23.91
6 Subtest 1 24.20 24.10 24.24
6 Subtest 2 22.54 22.45 22.66
6 HSUPA Subtest 3 22.87 23.04 23.23
6 Subtest 4 22.66 22.61 22.68
6 Subtest 5 24.23 24.15 24.26
8 Subtest 1 24.50 24.37 2417
8 Subtest 2 24.38 24.30 24.10
8 DC-HSDPA Subtest 3 23.97 23.84 23.69
8 Subtest 4 23.96 23.88 23.67
WCDMA Average Conducted output powers
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9.3 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]
2412 1 14.78
802.11b 2437 6 14.37
2 462 11 14.65
2412 1 11.75
802.11g 2437 6 11.82
2462 11 10.63
60211 2412 1 10.78
11N
(HT20) 2437 6 10.76
2462 11 9.56

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

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

Test Configuration

EUT

Coax Cable Spectrum Analyzer
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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

[:_a::t:f T.:;:;e (FMrt:;) Conductivity | Dielectric | Conductivity Dielectric | % devo | % dev e
o (S/m) Constant, € o (S/m) Constant, €

820 0.889 40.958 0.899 41.578 1.11% -1.49%

10/14/2016 20.5 835H 835 0.904 40.659 0.900 41.500 0.44% -2.03%
850 0.920 40.466 0.916 41.500 0.44% -2.49%

1850 1.354 39.762 1.400 40.000 -3.29% -0.59%

10/17/2016 20.9 1900H 1900 1.408 39.613 1.400 40.000 0.57% -0.97%
1910 1.413 39.620 1.400 40.000 0.93% -0.95%

2400 1.777 40.076 1.756 39.290 1.20% 2.00%

10/25/2016 22.0 2450H 2450 1.830 39.878 1.800 39.200 1.67% 1.73%
2500 1.888 39.706 1.855 39.140 1.78% 1.45%

Table for Body Tissue Verification

Date of Tissue e Measur_ec_i M_easur?d & ?I'arget-
Tests Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric % dev &
o (S/m) Constant, Constant, €
820 0.941 56.646 0.969 55.258 -2.89% | 251%
10/13/2016 21.9 835B 835 0.953 56.484 0.970 55.200 -1.75% | 2.33%
850 0.969 56.350 0.988 55.154 -1.92% | 217%
1850 1.462 53.546 1.520 53.300 -3.82% | 0.46%
10/18/2016 20.4 1900B 1900 1.524 53.397 1.520 53.300 0.26% 0.18%
1910 1.534 53.453 1.520 53.300 0.92% 0.29%
2400 1.894 54.015 1.902 52.770 -0.42% 2.36%
10/25/2016 21.7 2450B 2450 1.938 53.925 1.950 52.700 -0.62% | 2.32%
2500 2.012 53.858 2.021 52.640 -0.45% | 2.31%
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10.2 System Verification
Prior to assessment, the system is verified to the £ 10 % of the specifications at 835 MHz/ 1 900 MHz/ 2 450
MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

1 W Target 1w .
SARqg¢ Mgﬁ:red Normalized Deviation L|;1|t
(SPEAG) 19 [%]

: Amb. Liquid
Probe Dipole Liquid Temp. Temp.

(S/N) (S/N)

835 10/14/2016 | 1605 Head 20.9 20.5 9.06 0.894 8.94 -1.32 +10
835 10/13/2016 | 1605 aanes Body 22.1 21.9 9.47 0.950 9.5 +0.32 +10
1900 | 10/17/2016 | 3968 Head 211 20.9 38.6 3.84 38.4 -0.52 +10
1900 | 10/18/2016 | 3968 208! Body 20.6 20.4 39.7 3.9 39 -1.76 +10
2450 | 10/25/2016 | 3967 Head 22.3 22.0 50.6 5.12 51.2 +1.19 +10
2450 | 10/25/2016 | 3967 %9 Body 21.9 21.7 49.2 4.99 49.9 +1.42 +10

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

- Cabling the system, using the Verification kit equipments.

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

- Dipole Antenna was placed below the Flat phantom.

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

- The results are normalized to 1 W input power.

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

11.1 HEAD SAR Measurement Results
GSM 850 Head SAR

Frequenc Tune- Meas. Power Meas. Scalin
A Up Limit| Power  Drift | Test Position Y sar F;;Of’

MHz Ch. @) | @) = (@B) | (W/kg)
836.6 190 GSM 33.7 33.48 -0.18 Left Cheek 1:8.3 0.106 1.052 0.112 -
836.6 190 GSM 33.7 33.48 0.18 Left Tilt 1:8.3 0.068 1.052 0.072 -
836.6 190 GSM 33.7 33.48 -0.13 Right Cheek 1:8.3 0.161 1.052 0.169 1
836.6 190 GSM 33.7 33.48 0.15 Right Tilt 1:8.3 0.073 1.052 0.077 -
836.6 190 GPRS 3Tx 29.7 29.33 0.1 Left Cheek 1:277 | 0.121 1.089 0.132 -
836.6 190 GPRS 3Tx 29.7 29.33 0.15 Left Tilt 1:2.77 | 0.080 1.089 0.087 -
836.6 190 GPRS 3Tx 29.7 29.33 -0.02 Right Cheek 1:2.77 | 0.180 1.089 0.196 2
836.6 190 GPRS 3Tx 29.7 29.33 -0.13 Right Tilt 1:2.77 0.084 1.089 0.091 -

ANSV/ 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

Tune- Meas. Power Meas.

F .
e UpLimit Power | Drift | TestPosition Y sAR SFC;L';Z?

(dB) (dB) (dB) (W/kg)
1.880.0 661 GSM 30.7 30.34 -0.19 Left Cheek 1:8.3 0.188 1.086 0.204 3
1.880.0 661 GSM 30.7 30.34 0.16 Left Tilt 1:8.3 0.081 1.086 0.088 -
1.880.0 661 GSM 30.7 30.34 -0.15 Right Cheek 1:8.3 0.097 1.086 0.105 -
1.880.0 661 GSM 30.7 30.34 0.12 Right Tilt 1:8.3 0.097 1.086 0.105 -
1.880.0 661 GPRS 3Tx 27.7 27.56 0.12 Left Cheek 1:2.77 | 0.354 1.033 0.366 4
1.880.0 661 GPRS 3Tx 27.7 27.56 0.12 Left Tilt 1:2.77 | 0.136 1.033 0.140 -
1.880.0 661 GPRS 3Tx 27.7 27.56 -0.10 Right Cheek 1:2.77 | 0.170 1.033 0.176 -
1.880.0 661 GPRS 3Tx 27.7 27.56 0.15 Right Tilt 1:2.77 | 0.172 1.033 0.178 -

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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UMTS 850 Head SAR

Tune- Meas. Power

F
(D Up Limit | Power Drift Test Position

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

836.6 4183 RMC 24.7 24.50 -0.15 Left Cheek 1:1 0.148 1.047 0.155 -
836.6 4183 RMC 24.7 24.50 0.06 Left Tilt 1:1 0.090 1.047 0.094 -
836.6 4183 RMC 24.7 24.50 -0.08 Right Cheek 1:1 0.207 1.047 0.217 5
836.6 4183 RMC 24.7 24.50 -0.03 Right Tilt 1:1 0.097 1.047 0.102 -

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

DTS Head SAR
By ﬂ Data Tunle-. Meas. Power Duty Area Scan Meas. _—— Scaling Scaled Plot
Mode width| Rate |Up Limit| Power | Drift |Test Position Peak SAR SAR Factor SAR
MHz  Ch. (MH2)(Mbps) (@Bm) | @Bm) | @8) | D% kg wikg " oy g "
2412 1 802.11b | 22 1 15.0 14.78 Left Cheek | 100 0.46

2412 1 802.11b | 22 1 15.0 | 14.78 | -0.04 |Right Cheek| 100 1.25 0.760 | 1.052 | 1.000 0.800 | -

2412 1 802.11b | 22 1 15.0 | 14.78 Left Tilt

2462 | 11 |802.11b| 22 1 15.0 | 14.65 | 0.08 |Right Cheek| 100 1.35 0.794 | 1.084 | 1.000 | 0.861 | 6

2412 1 802.11b | 22 1 15.0 | 14.78 | 0.08 Right Tilt | 100 0.737 0.429 |1.052 | 1.000 | 0.451 -

ANSV/ 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 Scaled
F ] Meas. SAR i
requency o il Fener | @i PTe.?t cI:Dutly istance |Meas. S SFcaItlng SAR
osition cle actor
MHz _ Ch. (@B) | (@B) | (dB) | O mm) | wikg) | (Wikg)
836.6 190 GSM 850 GSM 33.7 | 33.48 | -0.10 Rear 1:8.3 10 0.213 1.052 0.224 7
836.6 190 GSM 850 | GPRS3Tx | 29.7 | 29.33 | -0.04 Rear 1:2.77 10 0.199 1.089 0.217 8
1880 661 GSM 1900 GSM 30.7 | 30.34 | -0.01 Rear 1:8.3 10 0.209 1.086 0.227 9
1880 661 GSM 1900 | GPRS 3Tx | 27.7 | 27.56 0.12 Rear 1:2.77 10 0.340 1.033 0.351 10
836.6 | 4183 | UMTS 850 RMC 247 | 2450 | -0.19 Rear 1:1 10 0.288 1.047 0.302 11
ANSVI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Body-Worn S

Frequenc Band | Data | Tune- | Meas. Power Test Duty Distance Area Scan | Meas. calmg Scaled Plot
K J Mode width | Rate | Up Limit Power Drift Poseltslon CLi:Ii Peak SAR| SAR Fa Factor SAR N:))

~ MHz | Ch. (MHz) | (Mbps)| (dBm) dBm (dB) ‘ ! W/kg (W/kg) Duty ~ (Wkg)
2412 | 1 |802.11b| 22 1 15.0 14.78 | -0.19 | Rear | 100 10 0.288 0.180 | 1.052 | 1.000 | 0.189 12

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Frequenc RUIER e Test Dut Distance ieas: Scali
q Y Mode Up Limit | Power Drift P ets c . Iy Fcatlng
osition cle actor
MHz  Ch. @B) | (@B) | (dB) ‘ (mm) | (Wikg) |
836.6 190 GPRS 3Tx 29.7 29.33 -0.04 Rear 1:2.77 10 0.199 1.089 0.217 8
836.6 190 GPRS 3Tx 29.7 29.33 0.18 Front 1:2.77 10 0.227 1.089 0.247 13
836.6 190 GPRS 3Tx 29.7 29.33 0.12 Left 1:2.77 10 0.088 1.089 0.096 -
836.6 190 GPRS 3Tx 29.7 29.33 -0.07 Right 1:2.77 10 0.116 1.089 0.126 -
836.6 190 GPRS 3Tx 29.7 29.33 0.19 Bottom 1:2.77 10 0.082 1.089 0.089 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Hotspot SAR

Frequenc e Test Dut Distance == Scaled
Sy Mode  UpLimit| Power Dt |  °° ‘::I’:a saR 279 saR
iti y
MHz  Ch. @) | @B) (@B | (mm) | (Wkg) | (Wikg)
1880 661 GPRS 3Tx 27.7 27.56 0.12 Rear 1:2.77 10 0.340 1.033 0.351 10
1880 661 GPRS 3Tx 27.7 27.56 -0.02 Front 1:2.77 10 0.312 1.033 0.322 -
1880 661 GPRS 3Tx 27.7 27.56 0.18 Left 1:2.77 10 0.215 1.033 0.222 -
1880 661 GPRS 3Tx 27.7 27.56 -0.12 Right 1:2.77 10 0.053 1.033 0.055 -
1880 661 GPRS 3Tx 27.7 27.56 0.06 Bottom 1:2.77 10 0.012 1.033 0.012 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

F-TP22-03 (Rev.00) 34 /127 HCT CO., LTD



-~
ha- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LTD

UMTS 850 Hotspot SAR

Tune- Meas. Power

F Dist
(D Mode  UpLimit Power | Drift Test PUCAN 8 =nee
Position Cycle
MHz Ch. @B)  (@B) | (@B) | (mm)
836.6 4183 RMC 24.7 24.50 -0.19 Rear 1:1 10 0.288 1.047 0.302 11
836.6 4183 RMC 24.7 24.50 -0.00 Front 1:1 10 0.256 1.047 0.268 -
836.6 4183 RMC 24.7 24.50 -0.08 Left 1:1 10 0.102 1.047 0.107 -
836.6 4183 RMC 24.7 24.50 0.02 Right 1:1 10 0.129 1.047 0.135 -
836.6 4183 RMC 24.7 24.50 0.07 Bottom 1:1 10 0.091 1.047 0.095 -
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

Frequenc Band | Data | Tune- | Meas. | Power Test Duty Distance Area Scan Meas. calm calln Scaled Plot
| TIEAUeNY \ode  width | Rate | UpLimit Power| Drift | oo J Peak SAR SAR g SAR

Position Cycle No.

MHz Ch. | (MHz) |(Mbps) (dBm) | (dBm)| (0B) (mm) | (Wikg)

o] @ | 1| oo Jwre o e
2412 1 |802.11b| 22 1 15.0 |14.78 .
2412 1 |802.11b| 22 1 15.0 |14.78 .
2412 1 |802.11b| 22 1 15.0 |14.78

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

Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.4 SAR Test Notes

General Notes:

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

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

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

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

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 D0O1v06.

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

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

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

GSM/GPRS Test Notes:

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

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

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

4. Justification for reduced test configurations per KDB 941225 DO01v03r01: The source-based
time-averaged output power was evaluated for all multi-slot operations. The multi-slot configuration
with the highest frame averaged output power including tolerance was evaluated for SAR.

5. Per FCC KDB 447498 D01v06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.

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

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

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

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per FCC KDB
941225 DO01v03r01. HSPA SAR was not required since the average output power of the HSPA
subtests was not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less
than 1.2 W/kg.

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

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.
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12. Simultaneous SAR Analysis

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

ERpaetie e WWAN SAR 2.4 GHz WLAN SAR 5 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.169 0.861 1.030
GPRS 850 0.196 0.861 1.057
Head SAR GSM 1900 0.204 0.861 1.065
GPRS 1900 0.366 0.861 1.227
UMTS 850 0.217 0.861 1.078

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance WWAN SAR 2.4 GHz WLAN SAR > 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.224 0.189 0.413
GPRS 850 0.217 0.189 0.406
Body-worn 10 GSM 1900 0.227 0.189 0.416
GPRS 1900 0.351 0.189 0.540
UMTS 850 0.302 0.189 0.491

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance WWAN SAR Bluetooth SAR
condition (mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.224 0.083 0.307
GPRS 850 0.217 0.083 0.300
Body-worn 10 GSM 1900 0.227 0.083 0.310
GPRS 1900 0.351 0.083 0.434
UMTS 850 0.302 0.083 0.385

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
WWAN SAR 2.4 GHz WLAN SAR > 1-g SAR

Exposure Distance .
ool (mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.247 0.189 0.436
Hotspot 10 GSM 1900 0.351 0.189 0.540
UMTS 850 0.302 0.189 0.491

12.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v06 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

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

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

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

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

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

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

Uncertainty (800 MHz ~ 3000MHz)

Tol ‘ Prob. Standard Uncertainty ‘
Error Description Div. (ef Verr
(% %) ‘ dist. (% %) ‘

1. Measurement System

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

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

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

Coverage Factor for 95 % k=2

Expanded STD Uncertainty 21.98
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Report No: HCT-A-1611-F001

15. 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 Robot ControllerCS7MB FO01/5L76A1/C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO1/5K08A1/ 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
SPEAG DAE3 446 01/25/2016 Annual 01/25/2017
SPEAG DAES3 504 07/26/2016 Annual 07/26/2017
SPEAG DAE4 648 05/11/2016 Annual 05/11/2017
SPEAG E-Field Probe EX3DV4 3967 12/16/2015 Annual 12/16/2016
SPEAG E-Field Probe EX3DV4 3968 05/31/2016 Annual 05/31/2017
SPEAG E-Field Probe ET3DV6 1605 07/29/2016 Annual 07/29/2017
SPEAG Dipole D835V2 4d165 11/24/2015 Annual 11/24/2016
SPEAG Dipole D1900V2 5d061 04/25/2016 Annual 04/25/2017
SPEAG Dipole D2450V2 965 04/19/2016 Annual 04/19/2017
Agilent Power Meter N1911A MY45101406 09/28/2016 Annual 09/28/2017
HP Power Sensor 8481A 2702A72055 05/27/2016 Annual 05/27/2017
SPEAG DAKS 3.5 1038 05/31/2016 Annual 05/31/2017
HP Directional Bridge 86205A 05/18/2016 Annual 05/18/2017
Agilent Base Station E5515C GB44400269 02/05/2016 Annual 02/05/2017
HP Signal Generator N5182A MY47070230 05/13/2016 Annual 05/13/2017
Hewlett Packard 11636B/Power Divider 58698 02/27/2016 Annual 02/27/2017
TESTO 175-H1/Thermometer 40332651310 02/12/2016 Annual 02/12/2017
TESTO 175-H1/Thermometer 40331939309 02/12/2016 Annual 02/12/2017
EMPOWER RF Power amplifier 1011 10/17/2016 Annual 10/17/2017
Agilent Attenuator(3dB) 52744 10/16/2016 Annual 10/16/2017
Agilent Attenuator(20dB) 52664 10/16/2016 Annual 10/16/2017
HP Notebook(DAKS) - N/A N/A N/A
HP Dual Directional Coupler 16072 10/16/2016 Annual 10/16/2017
R&S e o Gommunication | 450990 11/30/2015 Annual 11/30/2016
NOTE:

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification

measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using
the DAKS 3.5 to determine the conductivity and permittivity (dielectric constant) of the brain/body-equivalent material.
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16. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 1992.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under
worst-case conditions. Precise laboratory measures were taken to assure repeatability of the tests. The
results and statements relate only to the item(s) tested.
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Attachment 1.— SAR Test Plots
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.:

DUT: LG-M200n; Type: Bar

HCT CO., LTD
Portable Handset
205 C

209 C
10/14/2016

1

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.906 S/m; €, = 40.638; p = 1000 kg/m3

Phantom section: Right Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn648; Calibrated: 2016-05-11
Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.169 W/kg

GSMB850 Right touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.924 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.205 W/kg

SAR(1 g) =0.161 W/kg; SAR(10 g) = 0.122 W/kg
Maximum value of SAR (measured) = 0.167 W/kg

-1.92

-3.84

-h.7b

-f.68

-9.60

0 dB =0.167 W/kg = =7.77 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 205 C

Ambient Temperature: 209 C

Test Date: 10/14/2016

Plot No.: 2

DUT: LG-M200n; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.906 S/m; €, = 40.638; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:

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

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 3Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.188 W/kg

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

Reference Value = 4.178 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.229 W/kg

SAR(1 g) =0.180 W/kg; SAR(10 g) = 0.139 W/kg
Maximum value of SAR (measured) = 0.186 W/kg

-1.9%
-3.90
-h.8h

-f.80

-9.7%

0 dB =0.186 W/kg = —7.30 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 209 C

Ambient Temperature: 211 T

Test Date: 10/17/2016

Plot No.: 3

DUT: LG-M200N; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.387 S/m; ¢, = 39.59; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: SAM Phantom
¢ Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left Touch 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.254 W/kg

GSM1900 Left Touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.740 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.291 W/kg

SAR(1 g) =0.188 W/kg; SAR(10 g) = 0.118 W/kg

Maximum value of SAR (measured) = 0.242 W/kg

-3.37

-6.74

-10.12

-13.49

-16.86

0 dB =0.242 W/kg = -6.16 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 209 C

Ambient Temperature: 211 T

Test Date: 10/17/2016

Plot No.: 4

DUT: LG-M200N; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.387 S/m; ¢, = 39.59; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: SAM Phantom
¢ Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left Touch 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.379 W/kg

GSM1900 Left Touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.292 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.553 W/kg

SAR(1 g) =0.354 W/kg; SAR(10 g) = 0.219 W/kg

Maximum value of SAR (measured) = 0.457 W/kg

-3.60

-7.20

-10.80

-14.40

-18.00

0 dB = 0.457 W/kg = —3.40 dBW/kg
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.:

DUT: LG-M200n; Type: Bar

HCT CO., LTD
Portable Handset
205 C

209 C
10/14/2016

5

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.906 S/m; €, = 40.638; p = 1000 kg/m3

Phantom section: Right Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn648; Calibrated: 2016-05-11
Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAB850 Right touch 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.218 W/kg

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

dz=5mm

Reference Value = 4.876 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.265 W/kg
SAR(1 g) = 0.207 W/kg; SAR(10 g) = 0.158 W/kg

-1.90

-3.80

-h.70

-f.hY

-9.49

0 dB =0.218 W/kg = -6.62 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 220 C

Ambient Temperature: 223 C

Test Date: 10/25/2016

Plot No.: 6

DUT: LG-M200N; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; o = 1.837 S/m; €, = 39.727; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:

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

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11b Right Touch 1Mbps 11ch/Area Scan (10x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.20 W/kg

802.11b Right Touch 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 13.50 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.67 W/kg

SAR(1 g) =0.794 W/kg; SAR(10 g) = 0.360 W/kg
Maximum value of SAR (measured) = 1.23 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.20 W/kg = 0.81 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 219 C
Ambient Temperature: 221 C
Test Date: 10/13/2016
Plot No.: 7

DUT: LG-M200n; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.954 S/m; €, = 56.453; p = 1000 kg/m3
Phantom section: Center Section

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

DASY Configuration:
o
°
e Electronics: DAE4 Sn648; Calibrated: 2016-05-11
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body rear 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.232 W/kg

GSM850 Body rear 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.25 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.364 W/kg

SAR(1 g) = 0.213 W/kg; SAR(10 g) = 0.127 W/kg

Maximum value of SAR (measured) = 0.226 W/kg

-4.70

-9.41

-14.11

-18.82

-23.5h2

0 dB = 0.232 W/kg = —6.35 dBW/kg
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.:

DUT: LG-M200n; Type: Bar

HCT CO., LTD
Portable Handset
219 C

221 C
10/13/2016

8

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.954 S/m; €, = 56.453; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
o
°
e Electronics: DAE4 Sn648; Calibrated: 2016-05-11
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

GSM850 Body rear 3Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.220 W/kg

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

dz=5mm

Reference Value = 14.71 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.328 W/kg

SAR(1 g) =0.199 W/kg; SAR(10 g) = 0.120 W/kg
xMaximum value of SAR (measured) = 0.210 W/kg

-4.60

-9.20

-13.80

-18.40

-23.00

0 dB = 0.220 W/kg = -6.57 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 204 C

Ambient Temperature: 206 C

Test Date: 10/18/2016

Plot No.: 9

DUT: LG-M200N; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.504 S/m; ¢, = 53.443; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(7.89, 7.89, 7.89); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
o Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Body Worn Rear 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.270 W/kg

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

Reference Value = 7.454 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.370 W/kg

SAR(1 g) = 0.209 W/kg; SAR(10 g) = 0.134 W/kg
Maximum value of SAR (measured) = 0.288 W/kg

-h.h7
-11.14
-16.70

-22.27

-27.84

0 dB =0.270 W/kg = -5.69 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 204 C

Ambient Temperature: 206 C

Test Date: 10/18/2016

Plot No.: 10

DUT: LG-M200N; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.504 S/m; ¢, = 53.443; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(7.89, 7.89, 7.89); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
¢ Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Body Rear 3Tx 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.412 W/kg

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

Reference Value = 9.813 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.614 W/kg

SAR(1 g) = 0.340 W/kg; SAR(10 g) = 0.212 W/kg
Maximum value of SAR (measured) = 0.475 W/kg

-3.92
-7.64
-11.76

-15.69

-19.61

0 dB =0.412 W/kg = —3.85 dBW/kg
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.:

DUT: LG-M200n; Type: Bar

HCT CO., LTD
Portable Handset
219 C

221 C
10/13/2016

11

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.954 S/m; €, = 56.453; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
o
°
e Electronics: DAE4 Sn648; Calibrated: 2016-05-11
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

WCDMAS850 Body rear 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.312 W/kg

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

dz=5mm

Reference Value = 18.18 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.494 W/kg

SAR(1 g) =0.288 W/kg; SAR(10 g) = 0.172 W/kg
Maximum value of SAR (measured) = 0.315 W/kg

-4.19

-8.39

-12.58

-16.77

-20.97

0 dB =0.312 W/kg = -5.05 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 21.7 C

Ambient Temperature: 219 C

Test Date: 10/24/2016

Plot No.: 12

DUT: LG-M200N; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; 0 = 1.891 S/m; €, = 53.946; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.31, 7.31, 7.31); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

802.11b Body Rear 1Mbps 1ch/Area Scan (10x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.274 W/kg

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

Reference Value = 3.971 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.375 W/kg

SAR(1 g) = 0.180 W/kg; SAR(10 g) = 0.085 W/kg

Maximum value of SAR (measured) = 0.276 W/kg

dB

5.3

-10.61

-15.92

-21.22

-26.53

0 dB =0.274 W/kg = -5.62 dBW/kg
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.:

DUT: LG-M200n; Type: Bar

HCT CO., LTD
Portable Handset
219 C

221 C
10/13/2016

13

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.954 S/m; €, = 56.453; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
o
°
e Electronics: DAE4 Sn648; Calibrated: 2016-05-11
e Phantom: Triple Flat Phantom
[ ]

Measurement SW: DASY4, Version 4.7 (80);

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

GSM850 Body front 3Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.234 W/kg

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

dz=5mm

Reference Value = 15.52 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.269 W/kg

SAR(1 g) = 0.227 W/kg; SAR(10 g) = 0.179 W/kg
Maximum value of SAR (measured) = 0.237 W/kg

-4.5b

-9.12

-13.67

-18.23

-22.79

0 dB = 0.234 W/kg = -6.30 dBW/kg
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Attachment 2. — Dipole Verification Plots
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B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 205 T
Test Date: 10/14/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.904 S/m; ¢, = 40.659; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration:

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

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification Head 835 MHz/Area Scan (7x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.971 W/kg

Verification Head 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.90 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.894 W/kg; SAR(10 g) = 0.590 W/kg

Maximum value of SAR (measured) = 0.951 W/kg

dB

-4.M
-8.M
-12.02

-16.02

-20.03

0 dB =0.971 W/kg = —=0.13 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: 219 T
Test Date: 10/13/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.953 S/m; ¢, = 56.484; p = 1000 kg/m®
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.42, 6.42, 6.42); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification Body 835 MHz/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.01 W/kg

Verification Body 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.93 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) =0.950 W/kg; SAR(10 g) = 0.614 W/kg

Maximum value of SAR (measured) = 1.03 W/kg

dB

-5.08
-10.15
-15.23

-20.31

-25.38

0dB=1.01 W/kg = 0.02 dBW/kg
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B Verification Data (1900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 209 T
Test Date: 10/17/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.408 S/m; ¢, = 39.613; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
¢ Phantom: SAM
e Measurement SW: DASY4, Version 4.7 (80);

Verification Head 1900MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.22 W/kg

Verification Head 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.07 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 7.45 W/kg

SAR(1 g) = 3.84 W/kg; SAR(10 g) = 1.96 W/kg

Maximum value of SAR (measured) = 4.24 W/kg

-6.26

-12.52

-18.78

-2h.04

-31.30

F-TP22-03 (Rev.00) 63 /127 HCT CO., LTD



-
h'a- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LLTD

0 dB =4.22 W/kg = 6.25 dBW/kg

B Verification Data (1900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 204 C
Test Date: 10/18/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.524 S/m; ¢, = 53.397; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3968; ConvF(7.89, 7.89, 7.89); Calibrated: 2016-05-31;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
o Measurement SW: DASY4, Version 4.7 (80);

Verification Body 1900 MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.83 W/kg

Verification Body 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 40.22 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 8.00 W/kg

SAR(1 g) = 3.9 W/kg; SAR(10 g) = 1.85 W/kg

Maximum value of SAR (measured) = 4.41 W/kg
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-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =2.83 W/kg = 4.53 dBW/kg

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 220 C

Test Date: 10/25/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.83 S/m; ¢, = 39.878; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

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

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification Head 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 6.60 W/kg

Verification Head 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.41 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 10.6 W/kg

SAR(1 g) =5.12 W/kg; SAR(10 g) = 2.39 W/kg

Maximum value of SAR (measured) = 7.87 W/kg

F-TP22-03 (Rev.00) 65 /127 HCT CO., LTD



-~
h'a- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LTD

dB
0

-b.82

-13.64

-20.46

-27.29

-34.11

0 dB = 6.60 W/kg = 8.20 dBW/kg

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.7 C

Test Date: 10/25/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.938 S/m; ¢, = 53.925; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.31, 7.31, 7.31); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification Body 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 6.85 W/kg

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

Peak SAR (extrapolated) = 10.5 W/kg

SAR(1 g) = 4.99 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 7.74 W/kg
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-b.36

-12.72

-19.07

-2b.43

-31.79

0 dB = 6.85 W/kg = 8.36 dBW/kg

Attachment 3. — Probe Calibration Data
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

Accredifed by the Swss Accreditation Service (SAS)
The Swiss Accroditation Sarvice s one of the signatories to the EA
Multitateral Agreement for the recagnition of calibration certificates

Cuibratron cato

This callbration ceificale

the abiity to

Calibration Equpment used (MATE critical for calibrstion)

HCTCO,LTD
Calibration Laboratory of o r— Sitnsiiascuchis Kabalinieanst
Schmid & Partner “ g Sarvica suisse d'dtalannage
Engineering AG T g Servisio sviszero di taratura
Zeughausstrasse 43, 3004 Zurich, Switzeriand ~ Ny, Swiss Callbration Servics

Accreditation No.: SCS 0108

| standands, which reaize the physical unds of measuramonts (S1)
The measurements and the uncertainties wilh confidence probability are guen on the lollowing pages and are part of the certificale

Al calibrations have beon canducied In the closed laboratory tacilty: snvironment lempensture (22 £ 3)°C and humidity < 70%

‘ Standaos 0 Caf Dote [Certificas No ) Scheduled Cattratian

Pawer meter NRS SN 14778 06-Apr-18 [No. 217-02288/02289) Apr A7

Pawer sensor NAP-291 SN 103244 06-Apr-18 (No._217-02288) Apr1?

Power sansor NRP-241 SN 10245 08-Ape-16 (No. 217-02289) ApeA7

Riferonce 20 0B Attenuator SN: S5277 (20x) C5-Ape-18 (No_217-02293) Apr-t?

Relerence Probe ESI0OV2 N: 3013 31-Doc-15 (No. ES3-3013 Dwec1s) Dec-18

DAE4 SN 650 23-Dec-15 (No. DAE4-660_Dectt) | Dec-18

Seconcary Stancandd o Check Dute {in houss) Scheduied Check

Power mter £44495 SN GB21293874 08-Apr-18 (i howse check Jun. 18) In bouse chack: Jun-18

Power sensor E4412A SN: MY4 1868087 0B-Apt-16 (in house check Jun-16) In house check: Jun-18

Power senscr E4412A SN 000110210 OB-Ape-16 [in boass check Jun. 18} In house check: Jun-18

RF ger HP 86480 SN US3642001700 04-Aug-02 (in houss chack Jun-18) I hous= check: Jun-18
lotwork Ansbyzer HP 87538 SN. US37360885 18-Oct-01 (in hooss check Oct-15) In houge check: Oct-16

‘Catitwated by

Approved by:

Thwa calibration certficate shall not be reproduced excep! in fuf wihout wilion approvad of the laboratory.

Cartificate No: ET3-1605_Jul16

Page 1 of 11

F-TP22-03 (Rev.00)

68 /127

HCT CO,, LTD



-~
wCT FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LLTD

Calibration Laboratory of i*"t/”"’k §  Schwelzerischer Kalibrierds

Schmid & Partner - ¢ Service suisse ddtalonnage
Engineering AG 3 Sarvizio svizzero di tartura

z...mm"%. 8004 Zurich, Switzertand “.,_:@\v,a 8 oies Combaitiis: Bans

Accredted by the Swiss Accrecitation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agreamaent for the recognition of calibration corificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,2

DcP diode compression point

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

A B,C.D modulation dependent linganzation parametars

Polarization ¢ 1 rotation around probe axis

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

L&, 8 = 0isnomal fo probe axis
Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) 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 62208-1, *Procedura 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 62200-2, "Procedurs to determine tha Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity (o the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requiremants for 100 MHz 1o & GHz"

Methods Applied and Interpretation of Parameters:

«  NORMx.y,z: Assessed for E-field polarization & = 0 (f < 900 MMz in TEM-ced, f > 1800 MHz: R22 wavaguide).
NORMx,y,z are only iftermediate values, 1., the uncertainties of NORMx.y,z does not affect the E*-field
uncenainty inside TSL (see below ConvF).

o NORM(Oxy.z = NORMx,y,z * frequency_rasponse {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncenainty of the frequency response is Included
in the stated uncertainty of Convi®

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

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

o Axy.z Bx.y.z Cxy.xz Dxyx VRey,z A B, C, D are numerical knearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

e Spherical isotropy (3D deviation from isotropy): In a field of low gradients reslized using & flat phantom
exposed by a patch antenna.

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

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

Cartificatn No: ET3-1605_il16 Page Z2of 11
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ETIOVS - SN.180§ July 20, 2018

Probe ET3DV6

SN:1605

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Centificate No: ET3-1605_JAui18 Pago Sof 11
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ET3DVE- SN:1605 July 20, 2018

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

Basic Calibration Parameters

Sensor X Sensor Y Sensar Z Une (k=2)
Norm (uVI(Vimy')" 146 1.83 1.56 £101 %
DCP (mV)" 100.9 | 99.5 993
Modulation Calibration Parameters
UiD c ication System Name A 8 | ¢ 0 VR | Unc"
a8 dBvVuv | dB mv (k=2)
0 cw X 00 00 1.0 000 | 2182 | 38%
| [ v 0.0 0.0 1.0 2325
Z 0.0 0.0 1.0 2107

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

* Tha uncertaintes of Nom X.Y.2 da not affect the E”-finke uncertainty inside TSL (see Puges 5 and 0)

* Numencal kneanzason parameter uncertainty not required

" Uncertainty is detarmined usng the max. deviation from inear response spplying rectangular disinbution and s expressed for the square of the
fioicd value

Cartficate No: ET3-1605_Jul1é Page 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity \ [ i g Unc
f(MHz)® | Permittivity” {8tm)" ConvEX | ConvFY | ConvFZ | Alpha (mm) {k=2)
750 419 0.89 .96 8.96 6.96 } 0.32 2.81 +120%
835 415 0.80 6.60 6.60 6.60 0.35 280 | £120%
800 415 087 B.50 6.50 6.50 0.31 284 | £120%
1450 40.5 1.20 5.64 5.64 564 0.48 260 | £120%
1750 40.1 137 537 | 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 | £12.0%
2300 395 1.67 4.79 4.79 479 0.80 205 | £120%

© Ereguency vaddity above 300 MHz of + 100 MHZ only applies for DASY w4 4 and hicher (see Page 2). else i i restricted 1o + 50 MHz. The
uncartarty is the RSS of the ConvF uncenainty ot calibration frequency and the uncartainty for the indicated frequency band. Frequency valoity
betaw 300 MHz is = 10, 25. 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectvely. Above 5 GHz Trequency
vmmymuwsoxnowu

" A froquencies beiow 3 GHz. the vlidity of tisacs paramaters (¢ and o) can ba relaxed 1o & 10% # sgud "

phed 1o
moasured SAR values. M froguoncies above 3 GHz, the validity of tssue paramelens (o 80 of & restricted 1o = 5% 1h-mn-nynmcR$Sd
the ConvF uncartainty for indcated target tissue parsmeters

' Alpha/Depth are deleemined during cairation. SPEAG warrants thet the remaining doviation dus 1o the boundary afiect after compensation
mwayn less than £ 1% for Fequencies batow 3 GH2 and Delow £ 2% for trequencies between 3.4 Gz ut any distance larger than haf the drobe 1o
danietar from the boundary

Certificate No: ET3-1605_A416 Page 5af 11

F-TP22-03 (Rev.00) 72 /127 HCT CO., LTD



-~
h’C'- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LLTD

ET3DV6- 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)“ | Permintivity" (8/m)" | ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.98 6,55 6.55 6.55 0.39 228 +£120%
83s 552 0.97 642 6.42 6.42 042 223 | £120%
1750 53.4 1.49 479 4,79 478 080 | 230 £120%
1900 53.3 1.52 4,55 4.55 r 4,55 0.80 2.46 l £120%

© Freguancy validity above 300 MHz of + 100 MHz only appiies for DASY wé 4 and higher (ses Page 2), sise it is restricted to 4 50 MHz. The
uncertainty 18 the RSS of the CanvF uncertainty ot calbvation frequency and the uncertainty for !e indicated fequency band. Frequency validty
polow 00 MHz m ¢ 10. 25 40, 80 and 70 MMz for ConvFF sesesaments ot 30, 64, 128, 150 and 220 MHz respecively. Above 5 Gz froguency
validity can be extented 1o = 110 MMz

" Al equencies below 3 GHz, the valldity of Sssue paramaters (c and o) can be retaxed 10 = 10% 7 hguid compensation formuta s appled to
measured SAR valuss, Al reguencies stave 3 GHz, the validity of issue parametars (¢ and «) is resincied to ¢ 5% The uncermnty s the RSS of
the CanvF uncenamty for indcated target issue parametars

 AlphaiDepth are delesmined Gunng calbraton. SPEAG warrants that the remaning deviation due to ihe boundary aflact afar CoOMpensanon &
Sways iess than = 1% for feguencies below 3 Gz and below £ 2% for frequencies between 3-8 Giz al any distance larer than hatt the probe tp
ymater fom tha boundary

Certificate No: ET3-1605_Jul16 Page 6 of 11

F-TP22-03 (Rev.00) 73 /127 HCT CO., LTD



aCT

HCTCO,LTD

FCC ID: ZNFM200N Report No: HCT-A-1611-F001

ETIDVE- SN:160S

quency response (normalized)

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

500 1000 1500 2000 2500 3000
F [MHz]

Uncertainty of Frequency Responsae of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
“m::;‘ - 1:,,;"/“._,"2:?2- .‘;‘;7:,,,.'129-‘,._-
‘ ok {7 i
3} 2 ST

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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W)

nput Signal |

Cortficate No: ET3.1606

Error (48]

Dynamic Range f(SARcaq4)

(TEM cell , foua= 1900 MH2)

Julié

.
.
’
-
¥
»
»~
.
»
.
.
o
-
.
.
1

10 10 10 10

SAR ImWicm3j

K2 o
not compensated compensated
D s e, T S e
101 10t 10
SAR [mW/em3)
A | L]

not compansated compensated

Uncertainty of Linearity Assessment: £ 0,6% (k=2)

Page 9 of 11

F-TP22-03 (Rev.00)

76 /127

HCT CO., LTD



-~
wCT FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LLTD

ET3DVE- SN-160S

July 29, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_convf) 1 = 1900 MHz WGLS R22 (H_canvF)
3 1 : "
3 . ™
. " n:‘:-l P * - - 'r'| L) w " tlfm : » x* » -
i - s =

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

-10 08 08 -04 D2 00 02 04 065 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certficate No: ET3-160%_Jul16 Pape 10 of 11

F-TP22-03 (Rev.00) 77 /127 HCT CO., LTD



-~
‘—"C'- FCC ID: ZNFM200N

HCTCO,LTD

Report No: HCT-A-1611-F001

ETIDVG- SN:1605

July 28, 2018

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

Other Probe Parameters

Sensor Arrangement | Triangulae
“Connector Angle (") | T 688
[Mechanical Surface Detection Mode . enabled |
[ Optical Surface Detection Mode . drsabled |
[ Probe Overall Length = | 337 mm |

Probe Body Diameter [ 10 mm |
Tip Length [ 10 mm
Tip Diameter | 6.8 mm
| Probe Tep to Sensor X Calibration Point | 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm |
| Probe Tip Io Sensor Z Calibrabion Point | 2.7 mm |
Recommended Measurement Distance from Surface

dmm |

Certificate No: ET3-1605_Jul16 Page 11 of 11
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S Im"g Laboratory of ) s wm
Engineering AG . g Servizlo wvizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switsartand {/ﬁ'\yg Swiss Calibration Sarvice
Aczrucitad by e Swiss Accredtaton Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Mutiataral Agresment for the recognition of caliiration certificatos

Cakbvaton procedure(s)
Catormion date e
This calramon centificate 00 e ity 1o standargs, which realize Ihe pty units of (S0

The measarements and the uncarainties with confidencs prabiatality are given on the folowng pages and are part of the cemificate

Al callrasons Nave been conductad i the cosed (sbaratary taclity: ervironment lemperature (22 4 3)°C and humidity < T0%

Cattration Equipment used (MBTE crtical for casibrabion)

Primary Stancaes ) Cal Datw (Condcas No ) Schedued Calbration

Power mater NRP SN 104778 O0-Apr18 (No. 217-0228802289) Apr-17

Powes sensor NRP-291 SN 103244 06-Apr 16 {Mo_217-02288) Agr17

Poawer sensor NRP-291 SN 103245 Of-Apr-18 (No. 217-02288) Apr-17

Hofh 20 o Asterwator | SN SE2TT (20%) O85-Apr16 (Mo 217-02293) Agr 17

Refarence Probe ESSOV2 SN 3013 31-Dec-15 (No. ES3.3013 Dect$) Dec- 18

DAE4 SN 060 23-Dec-16 (No. DAE4-860_Dec18) Dec-16

Secandary St ) Check Date (in houss) Scheduled Check

Pows: meter E44198 SN GB41293874 06-Apr-18 (No. 217-02285/02284) In hause check: Jun-16

Power sensur E4412A SN MY41498087 O0-Apr-18 (No_ 217-02285) In house check: Jun-168

Poawer sansst EA412A SN 000110210 O6-Apr-18 (No. 217-02284) in house check: Jun- 58

RF g P BEANC SN USIBA2U01 700 04-Aug-89 (in house check Apr-13) In hous= check Jun-16

Network Analyzer HP 8753E SN US37380585 18-0c1-01 (n house theck Oct-15) In house check: Oct. 16
Functicn

Cafibrated by. OO

Approved tiy:

Thes catbrabon cardbicate snull hot be

- et i Tull without weithen aporova of Ihe laboratony.
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Schmid & Partner % g Sorvice suisse d'dtalonnage

Engineering AG s Servizio svizzoro df taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand '-44@.\;’ S Swiss Calibration Service
Accragited by the Swiss Accraditation Ssevca (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of e signatories to the EA
Multitateral Agresment for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y.2 sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
oce diode compression point
CF crest factor (1/duty_cycte) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ w rotation around probe axis
Polarization 8 B rotation around an axis that s in the plane normal to probe axis (at measurement center),

Le, & =0 Is normal to probe axis

Connector Angle information used in DASY system 1o slign probe sensor X to tha robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1628-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rata (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 davices used in close
proximity to the ear {frequency range of 300 MHz 1o 3 GHz)", February 2005

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

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

Methods Applied and Interpretation of Parameters:

«  NORMxy z: Assessed for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, L.e., the uncertainties of NORMx,y.z does not affect the E-field
uncartainty inside TSL (see balow CanvF).

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

« DGCPxy.z: DCP are numerical linearization parameters assessed basad on the data of power sweep with CW
signal (no unceriainty required), DCP does not depend on frequency nor media.

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

o Axy.z Bryz Cxy.z Dxyz VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameders do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

« ConvF and Boundary Effect Pacameters: Assessed in flat phantom using E-field (or Temperature Transfar
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to iImprove probe accuracy close 10 the boundary. The sensitnvity in TSL coresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

« Sphencal isotropy (30 dewviation fram isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

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

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

Certificate No: EX3-3968_May16 Page 2 of 11
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Probe EX3DV4
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Manufactured:  September 30, 2013
Calibrated: May 31, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters
Sensor X Sensor Y | Sensor Z | Une (k=2)
Noem (puViVIim)'): 0.36 0.35 0.42 £ 101 %
DCP (mV)® 101.7 102.0 a7.4
Modulation Calibration Parameters
uip C ication Sy Name Iy [} c %) VR Une"
‘ o8 dBVuV dB8 mv (=2}
0 | oW [ % | o0 D0 | 10 | 000 | 1344 | 225%
Iy o0 0.0 1.0 1315
| Z 0.0 0.0 1.0 1465

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

: The uncerainbies of Nom X.Y Z do not affect the £ fiekd uncertainty inside TSL {soe Pages 5 and 6)

Numancal inssczation parnmeter uncansinty nol regured

' Uncenainty s determined using the ma. deviaton from inssr renpormse spnlying rectangular datribubion and s expressed for the square of the

teld value

Cartficate No: EX3-3968 May18
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

5 Relative | Conductivity Depth” Unc

f (MHz) Permittivity {Stm) ConvFX | CowFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0768 1317 13.17 13.17 0.00 1.00 £133%
300 45.3 0.87 12.10 12.10 12.10 0.09 110 | +133%
450 435 0.87 10.73 10.73 10.73 0.18 1.20 £133%
750 419 0.89 10.27 10.27 10.27 0.51 080 | £120%
835 415 0.90 9.97 9.97 9.97 042 0.87 +120%
200 41.5 0.97 9.62 9.62 8.62 025 120 | £120%
1450 405 1.20 855 B.55 8.558 0.34 0.80 £ 12,0 %
1750 40.1 1.37 B45 | B4S B.45 033 0.80 £12.0 %
1900 | 400 1.40 814 | B.14 8.14 0.31 0.80 £120%
1850 40.0 1.40 7.89 7.89 7.89 0.37 0.80 +12.0%
2300 39.5 1.67 7.72 772 7.72 0.30 0.89 +12.0 %
2450 39.2 1.80 7.30 7.30 7.30 0,35 0.80 £120%
2600 38.0 1.96 7.24 7.24 7.24 0.37 0.80 +£120%
5250 36.0 471 5.35 5.35 5.35 0.30 180 | +13.1%
5600 355 507 4.66 466 4.68 0.40 1.80 131 %
5750 354 522 4.78 4.78 4.78 0.40 180 | £131%

‘rmmymwmmwwgmm:uuywisfwmsvwamwm‘mhwz;mummww@ The
uncertaity is the RSS of the ConvFF uncertnty at calibration freq, y and the y band. Frequency valdey
Defow 300 MHz is £ 10, 25, 40, mmromwmmuna 128, uommm:w Above 5 GHr frequency
valcqmummuo:nowu

At frequences below 3 GHz, the valdity of tissue parameters (c and ) can be relaxed to = 10% if liquid compensarion formula is appied 1o
measurod SAR values. Al equencies sbove 3 GHEZ, the valdity of fissun paramelens (« 30t o) & resincted 1o+ 5% The uncenainty s the RSS of
ﬂ-Wummlum-nnqdmmm

' AiphaDepth are duting SPEAG that the ¢ doe to the b y otfect after BOSON 1
Always leas than ¢ mmmm:m.mm:nmmmMmmmmwmmmmw
dlamater from e boundery,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © Pom,y' co?m ConvF X | ConvFY | ConvFZ ]uupm" mu (‘L’%
150 61.9 0.80 12.46 1246 12.46 0,00 100 | +133%
300 58.2 0.92 11.57 11.57 11.57 0.08 1.11 £133%
450 56.7 094 11.24 11.24 11.24 0.10 120 | £133%
750 §5.5 0.96 9.65 9.65 9.85 0.40 082 | £120%
835 §5.2 0.97 9.66 9.66 966 0.49 080 | £120%
1750 534 1.49 B.16 8.18 8.16 0.34 080 | +£120%
1900 53.3 1.52 7.89 7.89 7.89 0.40 080 | £120%

2450 52.7 1.95 7.31 7.31 7.31 041 080 | +£120%
2600 625 216 | 711 7.11 7.11 0.34 080 | £120%
5250 48.9 5.36 437 4.37 4.37 0.50 190 | £131%
5600 485 577 3.78 378 3.78 0.55 180 | £131%
5750 483 5.94 3482 3.92 392 0.60 190 | £131%

“ﬁ:qmqumym:mumd.mwemmwwvutmm.mpmz)nunummancw 2 S0 MHZ The
uncenuinty 8 the RSS of the Cornf nd the y for the Q y band. Fraquency veloity
bolow 300 Mz & £ 10, 26 40, wmnmm:m&mr nwll)o 04 128 150“220vaxrnpecuvew Above 5 GHz fequency
validity can b exdenced 10 = 110 MHz

'A\hmmtnb-)mnm:m#mm[cwn)wumto: 1% I fiquic compansation formua & applied to
measured SAR values. At frequencies abowa 3 GHz, the valikity of tissue parametens {2 and o) W reeictad 1 = 5%. The uncenainty i tha RSS of
ncwmhwwmumun

“ AphaDepth are doring SPEAG warrants that tho remaring deviaton dos 10 the y eflect after pecsation i
ohways less (han = 1% for freguances bedow 3 GHz and below £ 2% for frequencies betwean 3.6 GHz at any dutance larger than half the probe tp
dameter rom e bouncisry
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Frequency response (normalized)
Q

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

500 1000 1500 2000 2500
f [MHz]

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)

Cemificate No: EX3-3968 May1¢ Page 7of 1

May 31, 2016

3000

F-TP22-03 (Rev.00)

85 /127

HCT CO., LTD



aCT

HCTCO,LTD

FCC ID: ZNFM200N Report No: HCT-A-1611-F001

EX30V4- SN

Emor [dB]

Cenificate No

1968

May 31, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

A S SR PSP =1 SR - - = S
ot []
Pl b wa -

EXCL-3968

0 Wiz e LY

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell , f,y= 1900 MHz)

.
»
-
Pl
-
¥
= u .
=, el
]
., ”
>
0
‘1 0 ”
= -
v
0
.
o
.
10
o 1 10 0 10 )
SAR [(mWicm3]
| o |
not compensated compensated
1
o
=2
« 0 PP BB R PO B TR B @y W
w
103 10! 10 o 102 102
SAR [mW/am3]
o | L
ol compansatag compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comf) 1= 1900 MHz WGLS R22 (H_convF)
i ¥l
i i~
:‘ﬂ "-'A. 5 :-- = ..-:Ila‘ . - n ’ .;- ‘&.‘l S -—:.“ - -
Deviation from Isotropy in Liquid
Error (4, 9), = 900 MHz
10 00 06 04 02 00 022 04 05 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameter;

“Saensar Arrangement

| Trinngutar
Connector Angle (*) = “ 834 |
Mechanical Surface Detection Mode \ enabled |
Optical Surface Delection Mode o | disablod |
" Probe Overall Length ‘ 337 mm |
Probe Body Diameter | ~ 10mm |
| Tip Length amm |
[Tip Diameter — Z5mm |
[ "Probe Tip to Sensor X Calibration Point 1Tmm
[Probe Tip to Sensor Y Calibration Point 1mm |
Probe Tip to Sensor Z Calibration Point 1 mm
| Recommended Measuremant Distance from Surface t4amm |

Cenificate No: EX3-J968_May16
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Schmid & Partner & g Sarvice suless d\sivivings
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Accredsed by the Swiss Accredtation Service (SAS) Accraditation No.: SCS 0108
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Cattraton dwe DA =S s S e
This calbention cemficals documants the traceabiity (o national standacds, which realize the physical units of 81
Trw ared the with protatility wre gven on he fofowng pages aod are pant of e cenificste.

Al Catbrations hitve baen conduced I e closed laborsiiey ety srvironment lempersturs (22 £ 3)°C and bumidity < 70%

Cafibeation Equpment used (MATE crifical dor caltration)

Prenary Standa 8] Cai Date {Cortificate No ) Schecued Calteabion
Power moter E44108 OB4 1200474 01-Apr-15 (No. 217.02128) Mar- 14
Power sensor E4412A MY4&3298067 01 Apr-15 (No. 217-02128) Mar-16
Rt 348 A SN 55054 (3¢) 01-Apr-15 (No. 217.02126) Mar-18
Rah 20 dB A SN SS277 (200 D1-Ape-15 (No. 217-02132) Mar-16
Rt 30 48 A SN: §5126 (300) D1-Apr-15 (No. 217-02133) Mar-18
Roference Probe ESIODV2 SN: 3013 30:Dec-14 (No ES3-3013_Dectd) Dwc-15
OAE4 SH: 680 14-Jon-15 (Ne. DAE4-660_Jan15) Jon-16
S dory Standard D Chack Dute (in housse) Scheduled Check
RF g HP BBsaC UIS36420104700 A-Aug-63 (in house check Apr-13) In houss check Apr-10
Netweok Anatyzor MP B7TS3E | US37300885 18-Oct-01 {in house check Oct-15) In house check: Odt-16
Function
Cadbratod by y
Approved by
Issued: December 14, 2016
Thin calbraton certAcate Ahal not be fepx oxcept In full wehout wrimen approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

oce dinde compression point

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

A B, C,D modulation dependent linearization parameters

Polarization ¢ » rotation around probe axis

Polarization 9 8 rotation around an @xis that i in the plane narmal o probe axis (al measurement canter),

L2, 8 =0is normal to probe axis
Connector Angla information used in DASY system to align probe sensor X 10 the robot coordinate sysiem

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’, Juna 2013

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

c) 1EC 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 1o 6 GHz"

Methods Applied and Interpretation of Parameters;
NORMR.y.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; T > 1800 MHz R22wavegulde)
NORMx,y.z are only intermediate values, i e.. tha uncertainties of NORMx,y,z does not affect the E*-fiald
unceriainty inside TSL {sea below ConvF).

*  NORM(flxy.z = NORMX.y.z * frequency_responss (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the {requency response is included
in the stated uncertainty of ConvF

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

* PAR. PAR is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cxyz Dxyz VRxyz A B C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressad in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fiekd distributions based on power
measurements for f > B00 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
0 NORMx,y.z * ConvF wheraby the uncertainty corresponds to that given for Convic. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 Mz o £ 100
MHz

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

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

e Connector Angle: The angle is assessad using the information gained by determining the NORMx (no
uncertainty required)

Cenificate No: EX3-3967_Dect5 Page 2of 11
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EX3DV4 - SN:3967

December 16, 2015

Probe EX3DV4

SN:3967

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Docember 16, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc (k=2)
| Norm (ViV/m)')” 0.54 0.38 0.48 2101 %
DCP (mV) 101.3 978 101.0
Modulation Calibration Parameters o
uio c ication Sy Nameo A 8 | ¢ o VR Unc™
o d8 | dBVaV d8 mv (k=2)
0 W x| 00 | o0 | 10 000 | 1450 | :35%
[y o0 [ o0 | 10 IR
| 2 00 | o0 | 10 1382

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 1o a coverage
probability of approximataly 95%

* The uecanantes of Nomm X Y,Z 4o not aflect the £'-Ssid uncanainty inside TSL (see Fages 5 and 8)

¥ Numerica linearization parametor: uncertamty not requred
! Uncertamity = detormined using the max

field valoe

from Snear r

Cartificate No: EX3-3967_Dects
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pmy' um«n ConvF X | ConvFY | ComvFZ | Alpha® _m' (‘l:-mm
750 419 0.89 1027 | 1027 | 1027 | 021 | 139 | s120%
835 415 0.50 987 | 987 | 987 | 020 | 138 | s120%
900 415 0.97 970 | 970 | 970 | 025 | 115 | s120%
1450 405 120 819 | 810 | 819 | 020 | o082 | s120%
1750 40.1 137 830 | B39 | 839 | 025 | o088 | 2120%
1900 400 1.40 811 B11 811 | 030 | 080 | £120%
1950 40.0 1.40 700 | 700 | 780 | 038 | o0ss | s120%
2300 385 1.67 773 | 773 | 173 | 037 | oss | 2120%
2450 392 1.80 7.42 742 | 742 | 040 | 080 | £120%
2600 39.0 1.96 747 | 717 | 747 | 041 | 083 | s120%
3500 379 200 | 789 | 769 | 768 | 0s4 | 083 | £131%
5200 36.0 466 537 | s37 | s37 | o3s | 180 | s131%
5300 359 476 504 | so4 | sos | os0 | 180 | 131%
5500 358 496 ag7 | asr | 487 | oes | 180 | £131%
5600 355 5,07 465 | 485 | 465 | 0so | 180 | £131%
5800 353 5.27 a0 | 460 | 480 | os0 | 180 | £131%

© Frequancy validity above 300 Mz of = 100 MHz onty applies lor DASY vl 4 wnd higher (swe Page 2), oise & s restricted to + 50 MMz, The
uncertarty 5 the RSS of the Com# uncentainly i caliteation frequency and the uncartanty for the indicaled frequency band. Frequency valdty
bebow 300 Mz is = 10, 25, 40, 50 and 70 Miz for CanvF asseasments at 30, 62, 128 150 and 220 MHz respectively. Above 5 GHz frequency
vabdty can bo extended 1o = 110 MHz

" Al requencies delow 1 Gz, the valdity of tesue parameters (< and ) con be relaxed 10 = 10% If hquid compensation farmita s appled 1o
measured SAR values. Al bequencies adiove 3 GHZ. the volldity of tssus parameters (e and o) & restricted to + 5% The uncertacty is the RSS of
(e Convi uncertienty for mdicated targel basue parameters )

7 AlphaDepth are detwmined during caliration. SPEAG warrants that the remaning deviation due 1o the boundary effact after compensation in
plways ss than + 1% for trequancies balow 3 GHz and below £ 2% forf fréquencies betwean 3-6 GHz at any distance larger than haif the probe tip
mameter from the boundary,

Certificate No. EX3-3967_Dec15 Page 5 af 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity ﬁ Depth® | Unc

| 1(MHx)° | Permittivity’ |  (Sim)" | ConFX | ConvFY | ConvFZ | Alpha® | (mm) (ks2)
750 55.5 0.06 002 | 002 | 902 | 022 | 141 | s120%
835 §5.2 0.97 976 | o768 | o076 | 024 | 128 | #120%
1750 53.4 149 804 | 804 | 804 | 040 | 085 | +120%
1800 53.3 1.52 7.95 7.95 7.95 0.35 0.92 +120%
2450 527 195 7.31 7.31 731 | 040 | 086 | +120%
2600 525 216 719 | 719 | 719 | 028 | 105 | s+120%
3500 513 33 686 | 686 | 686 | 036 | 114 | +131%
5200 49.0 5.30 432 | 432 | 432 | 08 | 190 | +131%

| 5300 489 542 423 | 423 | 423 | 055 | 190 | $131%
5500 488 565 380 | 380 380 | 060 | 190 | +131%
5600 485 577 370 | 370 370 | 060 | 1980 | $131%
5800 482 6.00 382 | 382 382 | 060 | 190 | £131%

“ Froquency vakdty above 300 MH of £ 100 MHz only applies for BASY vd.4 and tigher (see Page 2), eise I in restncted 1o & 50 MMz The
uncerntainty is the RSS of the Core uncortanty at cahbration fequency #nd the uncertmnty for the indicated Feguancy band. Frogquancy validity
below 300 MMz is £ 10, 28, 20, 50 and 70 MMz for Convf assessments at 30 64, 128 150 and 220 Mtz respectively. Above § GHe frequency
valiity can be axended 10 £ 110 MHz.

" At frequencies below 3 GHz. e validity of Sssue parameters (e and ) can be relamed to ¢ 10% # bgud formuta w sppied to
messured SAR values. Al frequancied above 3 GHZ. 1he valdity of lissue paramatans (¢ and o) m restricied 1o = 5% The uncartainty is the RSS of
the Cormnd uncanainty for indicated target lissue paramote:s

* AphaOepth are wd during \ SPEAS warrants that Ihe remaining deviatian oue 1o the boundary effect after compensabon o
always lgsa than 1 1% for freguoncies befow 3 GHz and bolow £ 2% for frequencies between 3.8 GHz sl sy distance laeger than hall the probe tip
diamoter from fhe boundary.

Certificate No. EX3.3967 Dec1s Page 6of 11
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esponse (normalized

Frequency r

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

Dacembear 16, 2015

500 1000 1500 2000 2500
f [MH2)

o R

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
."‘-
. 2 K . L)
% '1 = an = o o ’:3‘:3»-,1.:5-3‘='t
&
Rot [1]
e ) Tz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcaq)

(TEM cell , fovu= 1900 MHz)
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Uncertainty of Linearity Assassment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MMz, WGLS RS (H_comF)

=
« |
L X] K1

. »

= 1800 MHz WGLS R22 (H_convf)
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L
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- ] ) i " = n n a @
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

10 -08 -08 -04

Q02 00 02 04 06 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

| Sensor Arrangament -fnénn'gﬂlér_
Connector Angle (*) | 206 |
Mechanical Surface Detection Moda | enabled
Optical Surface Detection Mode | disabled
Probe Overall Length 337 mm |
Probe Body Diameler 10 mm |
| Tip Length - i “amm |
| Tip Diometer 25mm |
"Probe Tip to Sensor X Calibration Point 1mm |
“Probe Tip 1o Sensor Y Calibration Point T 1mm|
[ Probe sz 1o Sensor Z Calibration Point 1mm |
rﬁ‘écbmme-r.sded Measurement Distance from Surface 1.4 mm

Centificate No. EX3-3967_Dec15 Page 11 ol 11
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Calibration Laboratory of \\‘\‘\g/'/’/‘ § Schweizerischer Kalibrierdienst
Schmid & Partner m c Sarvice suisse d'étalonnage
Engineering AG ] Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand % /.ﬁ.\«‘? S Swiss Calibration Service
Accrediied by the Swiss Accrodation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Muttilateral Agreement for the recognition of calibration certificates

ctiet  HCT (Dymstec) Cartificate No: D835V2-4d165_Novis

[CALIBRATION CERTIFICATE

[
| Object DB35V2 - SN: 44165

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

Castiration date November 24, 2015

This calibration comficats decumants tha aceability to national standards, which reakze the physical units of measurements Sh.
The mease and 1he o vins with confidence probabiity aro given on the fallowing pages and are part of the cantdicate

Al calibrations huve been conducied In the closed laboratcey facilily: ermaronment tempoeriture (22 = 31°C and humidity < 70%

Caltraton Equipment used (MATE ontical for calibration)

Primary Standards 0a Cai Data (Carificate No.) Scheduled Calbiration
Powar meter EPM-4424 GBITABOT04 O7-0ct-15 (No. 217-02222) Oct- 16

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

Power sansor HP 8481A MY41082317 07-Oct1-18 (No. 217-02223) Oct-16

Astaronce 20 4B Atonuator SN BOSH (20k) 01-Ape-15 (No. 217-02131) Mas-18

Type-N mismatch combination SN: S047.2 /08327 01-Apr-15 {Na. 217-02134) Maz-16

Feterance Probe EXIDVY SN: 7340 30-Dec-14 (No. EX3-7348_Dec14) Dec-18

DAES SN: 601 17-Aug 1S (No. DAEA-G01_Augts) Aug 18

Secondary Standards L0 Checi Date (in house) Schaduled Check

AF gunomator RAS SMT-06 100972 15-5un-15 (In house chack Jun-15) In house cheak: Jun-16
Natwark Analyzer HP 8753E USI7I00586 84206  18-Oct-01 (in houne check Ocl-15) In house check: Oct-16

Sgnature
Calibrated by Michast Webet Labrratory Tectincian IK&Y
Agproved by Katjn Poxovic Tachnicai Manager %/g’

lasued: Novernber 24, 2015

This calibration cerificato shall not be reproduced except in full without wiittsn approvnd of the laboralory

Certificate No: DE35V2-4d165_Novis Page 10t8
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Calibration Laboratory of L, .
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Schmid & Partner % 2 Service suisse d'dtalonnage
Engineering AG =36 Seevizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland "»:_%fr’l\\\‘\‘.v' S Swiss Calibration Service
Accroditod by the Swiss Accradilation Sernvioe (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
8) DASY4/5 Systermn 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 dipoie is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certfficate No: DE3ISV2-4d1685_Nov1b Page2cld
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MH2
Head TSL parameters
The foflowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Mns 0,90 mho/m
Measured Head TSL parameters (220+02)°C A26:6% 0.92 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.29 Wikg
SAR for nomenal Hoad TSL parameters nomalized 1o 1W 9.06 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR for nominal Head TSL parameters normakized 1o 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and cslculations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.87 mhavm
Measured Body TSL parameters {(220=02)C 556+6% 0,99 mho/m £ 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,40 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 6.25 W/kg = 16.5 % (k=2)
Cenilicale No: DB35V2-4d1656_Nov1s Page 3ot B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5210Q-4712
Retum Loss -260d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780Q-88j10Q
Aatum Loss -227dB

General Antenna Parameters and Design

I Electrical Delay (one diraction) I 1,440 ns ]

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

The dipole is made of standard semingid coaxial cable. The centar conductor of the feeding line 5 directly connected to the
second arm of the dipole, The antenna is therefore short-clroulted for DC-signals, On some of the dipoles, small end caps
are adgded 1o the dipole arms in order to improve maiching when [caded according to the position as explained in the
"Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard

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

Additional EUT Data

Manufacturad by SPEAG
Manutactured on December 28, 2012

Certificate No; D835V2-4d165_Nav15 Pago4ots
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DASYS5 Validation Report for Head TSL

Date: 24,11.20135
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D83SV2 - SN: 4d165

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

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

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type; QDOOOP49AA; Serinl: 1001

o DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 60.39 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

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

Maximum value of SAR (measured) = 3.03 Wikg

AR

0ss

0dB=3.03 Wikg =481 dBW/kg

Cenificate No: DB35V2-4d165_Nov15s Page 5ol B
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Impedance Measurement Plot for Head TSL

M Mov 2845 415191110

CHI s11 tUF 11 52.057 4569730 A0S pf 134,008 090 NMHz
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CH2 S33 LD 5 4R/ REF _-20 o6 1:-29.583 48 539,080 008 MMz
= —_— — " —
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5 ~ -~
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START E35.800 008 Mtz STOF 1 035000 968 Mz
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DASYS Validation Report for Body TSL

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

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

Medium parameters used: =835 MHz: o = (.99 S/m; &= 55.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type: QDOGOP49AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 3.54 W/kg

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

Maximum value of SAR (measured) = 3.17 W/kg

-mn

0dB =3.17 Wkg = 5.01 dBW/kg

Centificate No: DB3SVZ2-4d165_Nov15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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HCTCO,LLTD
Calibration Laboratory of L8, Schwelzsrischer Kalibrierdienst
Engineering AG z 3 C servizio svizzero o taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland AN S Swiss Calibration Service

Accredided by the Swiss Accredatan Sarvics (SAS)
The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agrasment for the recognition of calibration certificates

Accreditation No.: SCS 0108

ciet  HCT (Dymstec) Certificate No: D1900V2-5d061_Apri16
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedureds) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Cadbration date April 25, 2016
This caliration cenificals documants tha ity to r d whiich reafize the physical units of measurements (51)

Calibeation Equipmant used (MATE criscal for calibration)

The messwremonts and the uncedainties with confidanca probability are given on the lollowing pages and are part of the cerificale

All calibrations have been contucted In the cicsed labaratory laciity, environment lemperaies (22 « 3)°C and humidity < 70%.

Primary Standargs 10 * Cal Date (Certificate No ) Scheduled Calibration

Power meter NRP SN 104778 08-Ape-16 (No. 217-0228002289) Apri7

Power sansor NRP-291 SN 105242 06-Ape-18 (No. 217-02288) Apr17

Power sansoc NAP-Z91 SN 105245 08-Ape-18 (No. 217-02289) Ape1T

Halersnce 20 4B Anenuator SN 5058 (20k) 05-Apr18 (No. 217-02292) Age17

Type-N migmatch combinaticn SN 50472 / 08327 0f-Apr-18 (No. 217-02295) Ape17

Referencs Probe EXIOV4 SN, T340 31-Doc15 (No. EX3.7346_Dects) Dec-16

DAE4 SN 601 30-Dec15 (No. DAES-801 Dec15) Dec-10

Secondary Standards D¥ Chack Date (n houss) Scheduled Check

Power meter EPM-S42A SN: GB37480702 07-0Oct-15 (No, 21702222} In house checke Oct-16

Power sensor HP 84854 SN. US37292783 O7-0Oc1-15 (No, 217-02222) In housea check: Ocl-16

Power sansar HP 8481A SN MYA10R517 07-Oct-15 (No. 217-02223) In house ehack: Oct-16

AF genorator RAS SMT-08 SN 100872 15 Jun-15 {in house check Jun-15) In house check: Oct-16

Notwork Analyzor P 8783E SN US37300585 18-0c1-01 (i1 house chack Oot-15) In house check: Oct-10
Name Function Sigrature

Cadbrated by Mchaal Waber Latoratoty Technicion /{M g

Approved by Kaljs Pokovic

Tochical Manage %4{

This calibeation certificate shall not be reproduced axcept in full without written approval of the laboratory

lssued. April 26. X016

Certficate No: D1900V2-50061_Apris
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FCC ID: ZNFM200N Report No: HCT-A-1611-F001
HCTCO,LTD
Calibration Laboratory of S, Schweirorischer Kalibrierdienst
Schmid & Partner A=A $ smmmcm:p
Engineering AG % C' gervisio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ ,‘ﬁ)‘.\"\ S Swiss Calibration Service
Accredited by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorios to the EA
Multilatersl 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)

b)

c)

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

IEC 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

|EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30

d)

MHz to 6 GHz)", March 2010
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 centificate. 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 fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

Ther

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

rted uncertainty of measurement is stated as the standard uncertainty of measurement

Centificate No: D1200V2-5d061_Apri6 Page20of8
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = S mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 400+£6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAHR measured 250 mW input powar 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 501 Wikg
SAR Tor nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220=202)'C 529+6% 1.49 mho/m 26 %
Body TSL temperature change during test <05°C o —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whyg
SAR for nominal Body TSL parameters pormalized to 1W 20.9 Wkg = 16.5 % (k=2)

Centificate No: D1800V2-5d061_Apri6

Page 3of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 5250+7.710Q
Retum Loss -221d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4790+8B5Q

Aeturn Loss -21.0d8

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1.192 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the faeding fine is directly connected 1o the
sacond amm of the dipole. The anfenna i therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie 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 stifl
according to the Standard,

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

Additional EUT Data

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

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

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

Medium parameters used: = 1900 MHz; o = 1.37 S/m; &= 40, p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
¢ Electronicy: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS5252.8.8(1258); SEMCAD X 14.6,10(7372)

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

Reference Value = 107.4 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = 9.53 W/kg; SAR(10 g) = 5.01 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

-3.00
-1.60
-11.40

-15.20

-19.00

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

Certificate No: D1800V2-53061_Apr16 Page 50l B

F-TP22-03 (Rev.00) 114 /127 HCT CO., LTD



-
ha- FCC ID: ZNFM200N Report No: HCT-A-1611-F001

HCTCO,LTD

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Seral: 1002

« DASYS252.8.8(1258). SEMCAD X 14.6.1((7372)

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

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

Peak SAR {extrapolated) = 17.3 W/kg

SAR(I g) = 9.82 W/kg; SAR(10 g) = 5.2 Wikg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
-11.40

-15.20

-15.00

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

Certificate No: D1800V2-50061_Apri6 Page 7of8
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD
Calibration Laboratory of S, Schweizacischer Kalibrierdienst
Schmid & Partner ==~ S Service sulsse d'étalonnage
Engineering AG N C  Servizio svizzero dl teraturs

Zeughausstrasss 43, B004 Zurich, Switzertand % ,’ﬁ‘\‘_\-’ S swiss Calibration Service
Accradited by the Swiss Accreditation Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Seevice is one of the signatories 1o the EA

Muttilateral Ags for the recognition of calibration certificates

ciet  HCT (Dymstec) Certificate No: D2450V2-965_Apri16
CALIBRATION CERTIFICATE

Otyect D2450V2 - SN: 965

Calibration procedute(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calibraton date April 19, 2016

This colitvation cerficata documents the traceatdlity to national standards, which reaize the physical units of measurements (S1)
The measurements and tha uncertainties with confidence probabiity see given on the following papas and am pan of the cartificalo

Al calibrations hove been corducied in tha cosed laboratory tacility: ervisonmont Tomperature (22 = 3)°C and humidity < 70%

Calvration Egquipment used (MATE critical lor cafitwation)

Primary Standards 10 & Cal Date (Centificale No.) Schadued Calbiralion

Power meter NRP SN: 104778 06-Apr-16 (No, 217-00288/02289) Apr-17

Power ssrsor NRP-221 SN 103244 06-Ape-16 (Na, 217-02268) Apt17

Power sensor NRP-Z81 SN 103245 06-Aps-16 (No. 217-02289) Apr-17

Fotarence 20 dB Altenuitor SN 5058 (20k) 05-Ape-16 (No. 217-02292) Apr1?

Typo-N miamatch combinstion SN: 5047 2 1 08327 05-Apt-16 (No. 217-02285) Ape-17

FRaterence Probe EXI0V4 SN: 73446 31-Dec-16 (No. EXN-THE_Dec1%) Dec-18

DAE# SN: 601 30-Doc-14 (No. DAE4-501_Decs) Oec-18

Secondary Standards 1D # Chock Date (in heuse) Scheduled Chack

Powar moter EPM-442A 5N: GH37480704 07-0c2-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: USI7292783 07-0ct-15 (No. 28 7-02222) In housae check: Oct-16

Powar sensor HP B481A SN MYA1092317 07-0c1-15 (Na. 217-02223) In house cheow: Oct-16

FF ganeraser RAS SMT-00 SN 100972 15-Jun-15 (in house chock Jun15) In housa ¢heck: Oct-16

Notwork Analyzar HP §753E | BN 1537390585 18:0c1-01 (in house check Oct-15) In housa check: Oct-18
MName Function

Syjnature
Casbratad by: Michasl Webet Labaratory Technician //wx)__
. —
Aporoved ty Katia Pokovie Technical Managar /f,%"

Issued: Aprd 20, 2016

This culibration cerdicate shall not be reproduced except 1 full wihout weithen spproval of he lboralory

Cortificate No: D2450V2-965_Apr16 Pago 1of 8
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FCC ID: ZNFM200N Report No: HCT-A-1611-F001
HCTCO,LTD
Calibration Laboratory of e, Schweizerischer Kalibrierdienat
Schmid & Partner — S Service suisse d'étalonnage
Engineering AG % C  Serviuio avizaere o) tarsturs
Zoughausstrasse 43, B004 Zurich, Switzerland % Lﬁ@ S  Swiss Catibration Service
Accredited by 1hs Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Secvice is one of the signatories to the EA
Multitnterni Agreement tor the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

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

|IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz2)", March 2010

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 fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Relurn 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%.

Canificate No: D2450V2-865_Apr16 Page2of8
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FCC ID: ZNFM200N

Report No: HCT-A-1611-F001

HCTCO,LTD
Measurement Conditions
DASY system configuration. as far as not given on page 1
DASY Version DASY5 V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mho/m
Measured Head TSL parameters (220=02)°C 20028% 1.83 mho/m =6 %%
Head TSL temperature change during test <05'C - —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.7 Whg
SAR for nominal Head TSL parameters normalized 1o 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input pawer 5.89 W/kg
SAR for nominal Head TSL parametars normalized 1o 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations wese applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 52.7 1.95 mho/m
Measured Body TSL parametars (220+02)"C 527 28% 1.98 mho/m + 6 %
Body TSL temperature change during test <05"C — e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawet 124 Wikg
SAR for nominal Body TSL parametars normalized 1o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Wkg
SAR for nominal Body TSL parameters nomalized to TW 23.0 Wikg = 16,5 % (k=2)

Certificate No: D2450V2-865_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5460 +3860

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impadance, transtormed to feed paint 51.00+59|Q
HAetum Loss -24508

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1162 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
sacond arm of the dipote, The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 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
acoording to the Standard,

Na excessive lorce must be applled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on November 19, 2014
Cantificate No: D2450V2-865_Aprigé Paged ol B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.83 S/m; &, = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvFi7.76, 7.76, 7.76); Calibrated: 31.12.2015;
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601:; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (from); Type: QDOOOPS0AA; Serial: 100)

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5Smm, dz=Smm
Reference Value = 112.4 V/im: Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(] g) = 12.7 W/kg: SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 20.7 W/ikg

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =207 W/kg = 13.16 dBW/kg

Ceriticale No: D2450V2-965_Apr16 PageS5of8
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Impedance Measurement Plot for Head TSL
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FCC ID: ZNFM200N Report No: HCT-A-1611-F001

DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1,98 S/m; &= 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Dipole Calibration for Body Tissu¢/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated; 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30,12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Measurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 104.7 V/m: Power Drift = 0.01 dB
Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12.4 W/kg: SAR(10 g) = 5,78 W/kg
Maximum vilue of SAR (measured) = 20.0 W/kg

dB

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 20.0 Wke = 13.01 dBW/ke
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Impedance Measurement Plot for Body TSL
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Attachment 5.— SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 1900 2450-2700
Tissue Type Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 44.9 0.0 0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 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.

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

Prob Probe Dlelectrlc Parameters CW Validation Modulation Validation
robe e )
Type Calibration Date Measured Measured .. ~Probe Probe MOD. Duty

Point  Permittivity Conductivity VL Linearity|lsotropy Type Factor

4 1605 |ET3DV6 | Head | 835 | 4d165 | 08/08/2016 41.7 0.91 PASS | PASS | PASS |GMSK|PASS

4 1605 |ET3DV6 | Body | 835 | 4d165 | 08/09/2016 55.3 0.99 PASS | PASS | PASS |GMSK|PASS| N/A
9 | 3968 |EX3DV4 | Head |1900| 5d061 | 06/13/2016 40.2 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
9 | 3968 |EX3DV4 | Body |1900| 5d061 | 06/14/2016 53.1 1.49 PASS | PASS | PASS |GMSK|PASS| N/A
8 | 3967 |EX3DV4 | Head |2450| 965 | 05/02/2016 39.1 1.78 PASS | PASS | PASS |OFDM| N/A |PASS
8 | 3967 |EX3DV4| Body |2450| 965 |05/03/2016 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r04.
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