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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

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

Attestation of SAR test result

Trade Name: LG Electronics, MobileComm U.S.A., Inc.
FCC ID: ZNFM250DSF
Model: LG-M250dsF

Additional FCC Model(s):

LGM250dsF, M250dsF

EUT Type:

Portable Handset

Application Type:

Certification

The Highest Reported SAR (W/Kg)

Tx. Frequency

Reported 1g SAR (W/kg)

(MHz) Body-Worn Hotspot

GSM/GPRS/EDGE 850 824.2 ~ 848.8 PCE 0.33 0.62 0.62

GSM/GPRS/EDGE 1900 | 1850.2 ~1909.8 PCE 0.25 0.40 0.44

UMTS 850 826.4 ~ 846.6 PCE 0.37 0.57 0.57

UMTS 1900 1852.4 ~1907.6 PCE 0.36 0.54 0.65

LTE 7 2502.5 ~2567.5 PCE <0.10 0.69 0.69

802.11b 2412 ~ 2 462 DTS 0.95 0.20 0.20
Bluetooth 2402 ~ 2480 DSS/DTS N/A

Simultaneous SAR per KDB 690783 D01v01r03 1.32 0.96 0.89

Date(s) of Tests: 10/26/2016 ~ 11/09/2016
F-TP22-03 (Rev.00) 4 /166 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
UMTS 1900 Voice / Data 1852.4 — 1 907.6 MHz
LTE Band 7 Data 2502.5-2567.5 MHz
2.4 GHz WLAN Data 2412.0 - 2 462.0 MHz
Bluetooth Data 2402.0 — 2 480.0 MHz

Device Description

Overall (Length x Width) : 148.7 mm x 75.3 mm

Device Dimension Overall Diagonal: 158 mm

Battery Model: BL-46G1F

Battery Options Battery Type: Li-ion Battery
Hardware Version: Rev.B
Software Version : V08¢
Mode - Serial Number
WCDMAS850 head/ GSM850 head/ 0842E
LTE 7 head, body/ 802.11b head, body
GSM1900 head/ WCDMA1900 head/ 2842F
Device Serial Numbers GSMB850 body/ WCDMAS850 body
GSM1900, WCDMA1900 body 2842D

Several samples with identical hardware were used to SAR testing.

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

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

Power Reduction for SAR device for SAR purposes.

F-TP22-03 (Rev.00) 5 /166 HCT CO., LTD
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2.2 DUT Wireless mode

Wireless

Modulation Band Operating Mode Duty Cycle
GSM Voice: 12.5%
. GPRS/ EDGE GPRS/EDGE:

850 Voice(GMSK) Multi-Slot Class: 1 Slot: 12.5%

GSM GPRS (GMSK) hEo
1900 EGPRS (8PSK) Class 12 — 4 Up, 4 Down 2 Slots : 25%

Mode class B 3 Slots : 37.5%

4 Slots : 50%

UMTS Rel.99 (Voice / DATA)
HSDPA (Rel. 5,Cat10)

WCDMA | Band5 | |51 1pp (Rel. 6 Catb) 100 %

(UMTS) Band2 | o HSDPA (Rel. 8, Cat. 24)

HSPA+ (Rel. 8, Cat. 24) (Uplink QPSK Only)
LTEBand | 7 Data (QPSK, 16QAM) 100 % (FDD)
2.4 GHz WLAN Data 802.11 b, 802.11 g, 802.11 n (HT20) | 99.75 %
Bluetooth Data 42 LE N/A
Others This EUT support dual SIM cards.

F-TP22-03 (Rev.00) 6 /166 HCT CO,, LTD
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2.3 LTE information

ltem.

Description

Frequency Rang LTE Band 7 2502.5 MHz ~ 2 567.5 MHz
Channel Bandwidths LTE Band 7 5 MHz, 10 MHz, 15 MHz, 20 MHz
Channel Numbers & Freq.(MHz) Low Mid High
5 MHz 2502.5 (20775) 2 535 (21100) 2567.5 (21425)
10 MHz 2 505.0 (20800) 2535 (21100) 2 565.0 (21400)
LTE Band 7
15 MHz 2 507.5 (20825) 2535 (21100) 2562.5 (21375)
20 MHz 2510.0 (20850) 2535 (21100) 2560.0 (21350)
UE Category Category 6
LTE 7(PCC) + LTE7(SCC) LTE 7(PCC) + LTE7(SCC)
LTE Carrier Aggregation Contiguous CA Non-Contiguous CA

Possible Combinations

LTE7(PCC) : 10,15, 20 MHz LTE7(PCC) : 5, 10, 15, 20 MHz

LTE7(SCC) : 10,15, 20 MHz LTE7(SCC) : 10, 15, 20 MHz

LTE voice/data requirements

DATA only

LTE voice is available via VolP.
Considering the users may install 3rd party software to enable VolP,
LTE Head SAR is also evaluated.

LTE MPR options

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

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

A-MPR is not implemented in the DUT.

Power reduction explanation

This device doesn't implements power reduction.

LTE Carrier Aggregation

This device only supports downlink intra-band Carrier Aggregation.
Up-link carrier aggregations do not support

LTE Release 10 Additional
Information

This device does not support full feature on 3GPP Release 10. It supports a
maximum of 2 carriers in the downlink. All uplink communications are identical
to the Release 8 specifications.

The following LTE release 10 features are not supported: Up link

Carrier aggregations Replay, HetNet, Enhanced MIMO, elCI, WIFI

offloading, MDH, eMBHA, Cross-Carrier Scheduling, Enhanced SC-FDMA.

Description of the test equipment,
software, etc.

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

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

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 D06 Hot Spot SAR v02r01

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

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

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

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 648474 D04 Handset SAR v01r03

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

- October 2013 TCB Workshop Notes (GPRS testing criteria)

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

F-TP22-03 (Rev.00) 8 /166 HCT CO,, LTD
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2.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

2.5.1 Maximum PCE Power

Voice Burst Average GMSK Burst Average 8-PSK

Mode / Band (HEm) GPRS (dBm) EGPRS (dBm)

1Tx 1Tx 2Tx 3Tx 4Tx 1Tx 2Tx 3Tx 4Tx

Slot Slot Slot Slot Slot Slot Slot Slot Slot
Maximum| 33.7 | 33.7 | 30.7 | 29.7 | 28.7 | 27.2 | 242 | 23.2 | 22.2

Nominal | 33.2 | 33.2 | 30.2 | 29.2 | 28.2 | 26.7 | 23.7 | 22.7 | 21.7
GSM/GPRS/EDGE Maximum| 30.7 | 30.7 | 27.7 | 26.7 | 25.7 | 26.2 | 23.2 | 222 | 21.2
1900 Nominal | 30.2 | 30.2 | 27.2 | 26.2 | 25.2 | 25.7 | 22.7 | 21.7 | 20.7

GSM/GPRS/EDGE 850

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

3GPP

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

UMTS Band 5Maximum| 24.7 |23.7|23.7|23.2(23.2| 21.7 |21.7 |22.7|21.2 | 21.7(23.7 | 23.7 | 23.2| 23.2
(850 MH2) | Nominal | 24.2 [23.2]23.2]22.7(22.7| 21.2 |21.2(22.2|20.7 | 21.2|23.2|23.2|22.7 | 22.7
UMTS Band 2Maximum| 23.7 |22.7|22.7(22.2(22.2| 20.7 |20.7 | 21.7|20.2 | 20.7 | 22.7 | 22.7 | 22.2 | 22.2
(1900 MH2) | Nominal | 23.2 [22.2]22.2|21.7|21.7| 20.2 |20.2|21.2[19.7 | 20.2 | 22.2 | 22.2 [ 21.7 | 21.7

Mode / Band

Mode / Band Modulated Average (dBm)
Maximum 23.7
LTE Band 7
Nominal 23.2

F-TP22-03 (Rev.00) 9 /166 HCT CO,, LTD
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2.5.2 Maximum WLAN/BT Power

Modulated Average (dBm)

Mode / Band
~ 6CH
|EE 802.11b (2.4 GHz) Maximum 16.5 16.5 16.5
1 Mbps ~ 11 Mbps Nominal 15.5 15.5 15.5
IEEE 802.11g (2.4 GHz) Maximum 15 16 15
6 Mbps ~ 54 Mbps Nerael 14 s ”
IEEE 802.11n (2.4 GHz) Maximum 15 16 15
6.5 Mbps ~ 39 Mbps Nerael 14 s ”
IEEE 802.11n (2.4 GHz) Maximum 14 15 14
52 Mbps / 65 Mbps Nominal 13 12 3
Mode / Band Modulated Average (dBm)
Maximum 11
DH5
Nominal 10
Maximum 9
2-DH5
Nominal )
Bluetooth
Maximum 9
3-DH5
Nominal )
Maximum 15
LE
Nominal 0.5

F-TP22-03 (Rev.00)
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

Rear ‘ Front Left Right Bottom
GSM/GPRS 850 (ANT1) Yes Yes Yes Yes Yes No
GSM/GPRS 1900 (ANT2) Yes Yes Yes No Yes No
UMTS 850 (ANT1) Yes Yes Yes Yes Yes No
UMTS 1900 (ANT2) Yes Yes Yes No Yes No
LTE Band 7 (ANT1) Yes Yes Yes Yes Yes No
2.4 GHz WLAN (ANT®6) Yes Yes No Yes No Yes

Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm
from the transmitting antenna according to FCC KDB 941225 D06v02r01 on page 2. The distance between

the transmit antennas and the edges of the device are included in found in SAR _ Setup_ photos.

Note; All test configurations are based on front view.

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
;- - - - T -T-T= == ======= 1 |- - - T T T ==== 1
I GSM/GPRS I : I
: UMTS I : BT/WiFi I
LTE
I I I l
———————————————— -l - s e s s e e e e s s sl

Simultaneous transmission paths

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

Simultaneous Transmission Scenarios

Applicable Combination Head Body-Worn Hotspot
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
LTE+ 2.4 GHz WiFi Yes Yes Yes
LTE+ 2.4 GHz Bluetooth N/A Yes N/A

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

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

. Per the manufacturer, GPRS support VOIP service.

. LTE is considered pre-installed VOIP applications.

. 2.4GHz WiFi is considered pre-installed VOIP applications.

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

NoO AN =

F-TP22-03 (Rev.00) 12 /166 HCT CO,, LTD
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2.8 SAR Test Exclusions Applied

(A) BT & LE

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

Max Power of Channel(mW)

* \/Frequency(GHz) < 3.0

Test Separation Distance (mm)

Frequency Maximum Separation Distance
Allowed Power
[MHz] 13 [mm]
Bluetooth 2480 13 10 2.0
Bluetooth LE 2480 1 10 0.2

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(13/10)*V2.480] = 2.0 < 3.0.

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(1/10)*V2.480] = 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 SAR for
simultaneous transmission assessment involving that transmitter.

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

7.5 Min Seperation Distance

Frequency Maximum Separation Distance  Estimated SAR
Allowed Power (Body) (Body)
[MHz] | [mW] [mm] [W/kg]
Bluetooth 2480 13 10 0.273
Bluetooth LE 2480 1 10 0.021

Note:

1) Held-to ear configurations are not applicable to Bluetooth and Bluetooth LE operations and therefore were
not considered for simultaneous transmission. The Estimated SAR results were determined according to FCC
KDB447498 D01v06.

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

F-TP22-03 (Rev.00) 13 /166 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 KDB 941225 D01v03r01.

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

This device supports LTE Carrier Aggregation (CA) in the downlink only. All uplink communications are
identical to Release 8 specifications. Per FCC KDB publication 941225 DO5A v01r02, SAR for LTE CA
operations was not needed since the maximum average output power in LTE CA mode was not >0.25 dB
higher than the maximum output power when downlink carrier aggregation was inactive.

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

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

Secondary Max tune —up (mW)

Adjusted SAR = Highest R ted SAR <12 W/kg.
Juste igfest Reporte i Primary Max tune tune — up(mW) /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.647 * (186/234)] = 0.514 W/kg < 1.2 W/kg

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

F-TP22-03 (Rev.00) 14 /166 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 = L
T oodt

dU)
dm

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

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

o

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

F-TP22-03 (Rev.00) 15 /166 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.

/—4
0T . 0 W VI W W . i N W N N N NN

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

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.

F-TP22-03 (Rev.00) 16 /166 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
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & IEEE 1528-2018.

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

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

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

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

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

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

normal at the measurement location

<3 GHz >3 GHz
Maximur.n distance from closest measurement point S+1 mm 1/,51n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30041 20041

Maximum area scan Spatial resolution: AXarea, AyArea

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

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

IWhen 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.

<2 GHz: <8 3-4 GHz: <5 *
Maximum zoom scan Spatial resolution: AXzoom, Ayzoom Cd . Z=>mm
2-3 GHz: <5Smm* 4-6 GHz: <4 mm*
3-4 GHz: <4 mm
uniform grid: Azzoom(n) <5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan
Spalia] resolution AZzocm(l): between 1 % 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
surface oraded  [phantom surface 5-6 GHz: <2 mm
erid
AZzoom(n>1): between <15 Azzoom(n-1)
subsequent Points - woom
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.

ok

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

INote: d 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
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6. DESCRIPTION OF TEST POSITION
6.1 EAR REFERENCE POINT

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

i
6.2 HEAD POSITION Close-un Sy 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 6-2
Front, back and side views of SAM Twin Phantom
vertical vertical
center line center line

horizental
line

harizontal / : \

line A
A

acoustic
output

acoustic
output

bottom of

8 i
bottom of handnet
/ handset :

Wy i

Figure 6-3. Handset vertical and horizontal reference lines

F-TP22-03 (Rev.00) 19 /166 HCT CO,, LTD



A
"‘"C'- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO.,LTD.

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
Body-Worn accessory exposure is typically related to voice mode operations when \
handsets are carried in body-Worn accessories. The body-Worn accessory o
procedures in FCC KDB Publication 447498 DO1v06 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, S Figure 6-4

) . ) . i ample Body-Worn Diagram
is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode and

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

attached to the handset.

s
s“.\
£

.Q

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

When the user enables the personal wireless router functions for the handset actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters
often do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual
use conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for
each frequency transmission and mode separately and spatially summed with the WIFI transmitter according
to FCC KDB Publication 447498 D01v06 publication procedures. The "Portable Hotspot* feature on the
handset was NOT activated during SAR assessments, to ensure the SAR measurements were evaluated for
a single transmission frequency RF signal at a time.
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT

HUMAN EXPOSURE General Population Occupational
(W/kg) or (mW/g) ‘ (W/kg) or (mW/g)

SPATIAL PEAK SAR * 6 o
(Brain)
SPATIAL AVERAGE SAR **
: 4
(Whole Body) 0.08 0.40
SPATIAL PEAK SAR ***
(Hands / Feet / Ankle / Wrist) 4.00 20.00

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

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

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

8.1 Measured and Reported SAR

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

F-TP22-03 (Rev.00) 23 /166 HCT CO,, LTD



A
"‘"C'- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO.,LTD.

8.4 SAR Measurement Conditions for UMTS

8.4.1 Output Power Verification

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

8.4.2 Head SAR Measurements

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

8.4.3 Body SAR measurements

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

8.4.4 SAR Measurements with Rel. 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body configurations with 12.2 kbps RMC as the
primary mode. Otherwise, Body SAR for HSDPA is measured using and FRC with H-SET 1 in Sub-test and a
12.2 kbps RMC without HSDPA. Handsets with both HSDPA and HSUPA are tested according to release 6
HSPA test procedures. 8.4.5 SAR Measurement with Rel 6 HSUPA The 3G SAR test Reduction Procedure is
applied to HSPA (HSUPA/HSDPA with RMC) body configurations with 12.2 kbps RMC as the primary mode.
Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test 5, Using H-Set 1 and QPSK for FRC and a
12.2kbps RMC configured in Test Loop Mode 1 and Power Control algorithm 2, according to the highest
reported body SAR configuration in 12.2 kbps RMC without HSPA. When VOIP applies to head exposure, the
3G SAR test reduction procedure is applied with 12.2 kbps RMC as the primary mode; otherwise, the same
HSPA configuration used for body SAR measurements are applied to head exposure testing.

8.4.5 SAR Measurements with Rel. 6 HSUPA

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

<

“AF commecor | Wireless Devise
DUT

Base Station Simulator

F-TP22-03 (Rev.00) 25 /166 HCT CO,, LTD



A
"‘"C'- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO.,LTD.

8.5 SAR Measurement Conditions for LTE

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

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

8.5.2 MPR

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

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

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

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

for SAR.

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

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

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

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

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

8.5.5 Downlink Carrier Aggregation

Conducted power measurements with LTE Carrier aggregation (CA) downlink only active are made in
accordance to KDB publication 941225 D05Av01r02. The RRC connection is only handled by one cell, the
primary component carrier (PCC) for downlink and uplink communications. After making a data connection to
the PCC, the UE device adds secondary component carrier (SCC) on the downlink only. All uplink
communications and acknowledgements remain identical to specifications when downlink carrier aggregation
is inactive on the PCC. For every supported combination of downlink only carrier aggregation, additional
conducted output Powers are measured with downlink carrier aggregation active for the configuration with
highest measured maximum conducted power with the downlink carrier aggregation inactive measured
among the channel bandwidth, modulation and RB combinations in each frequency band. Per FCC KDB
Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation configurations
when the average output power with downlink only carrier aggregation active is not more than 0.25dB higher
than the average output power with downlink only carrier aggregation inactive.
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8.6 SAR Testing with 802.11 Transmitters

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

8.6.1 General Device Setup

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

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

8.6.2 Initial Test Position Procedure

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

8.6.3 2.4 GHz SAR test Requirements

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

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

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

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

8.6.4 OFDM Transmission Mode and SAR Test Channel Selection

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

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

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

8.6.6 Subsequent Test Configuration Procedures

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

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

9.1 GSM

GSM Conducted output powers (Burst-Average)

GPRS(GMSK) Data — CS1 EDGE Data

GPRS GPRS EDGE
2TX 3TX 2TX
Slot Slot Slot

Band Channel

Maximum Tune-up| 33.70 33.70 30.70 29.70 28.70 27.20 24.20 23.20 22.20
GSM 128 33.25 33.26 30.33 29.28 28.33 26.25 23.59 22.50 21.66
850 190 33.47 33.45 30.47 29.41 28.50 26.42 23.81 22.64 21.88
251 33.47 33.46 30.48 29.38 28.41 26.62 24.02 22.94 22.05
Maximum Tune-up| 30.70 30.70 27.70 26.70 25.70 26.20 23.20 22.20 21.20
512 30.36 30.38 27.20 26.16 25.23 25.78 22.80 21.94 20.97

?980'\(/)' 661 30.42 30.41 27.32 26.30 25.43 25.75 22.72 21.76 20.83
810 30.46 30.46 27.54 26.56 25.56 25.95 22.97 22.03 20.95

GPRS(GMSK) Data — CS1

GPRS GPRS GPRS EDGE
1TX 2TX 3TX 3TX
Slot Slot Slot Slot

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

Maximum Tune-up| 24.67 24.67 24.68 25.44 25.69 18.17 18.18 18.94 19.19

128 24.22 24.23 24.31 25.02 25.32 17.22 17.57 18.24 18.65
190 24.44 24.42 24.45 25.15 25.49 17.39 17.79 18.38 18.87
251 24.44 24.43 24.46 25.12 25.40 17.59 18.00 18.68 19.04
Maximum Tune-up| 21.67 21.67 21.68 22.44 22.69 1717 17.18 17.94 18.19
512 21.33 21.35 21.18 21.90 22.22 16.75 16.78 17.68 17.96

GSM
850

?QSOI\(/)I 661 21.39 21.38 21.30 22.04 22.42 16.72 16.70 17.50 17.82
810 21.43 21.43 21.52 22.30 22.55 16.92 16.95 17.77 17.94
Note:

Time slot average factor is as follows:

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

GSM Class : B
GSM voice/GPRS VOIP: Head SAR , Body worn SAR
GPRS/EDGE Multi-slots 12 : Hotspot SAR with GPRS/EDGE
Multi-slot Class 12 with CS 1 (GMSK)

Base Station Simulator 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 D01 3G SAR.

WCDMA Band 5

aGPP 3GPP 34.121 WCDMA Band 5 [dBm]

Release UL 4132 UL 4183 UL 4233

Version Subtest DL 4357 DL 4408 DL 4458
99 WCDMA | 12.2 kbps RMC 24.49 24.44 24.56
99 WCDMA | 12.2 kbps AMR 24.44 24.45 2453
5 Subtest 1 23.27 23.34 23.36
5 Subtest 2 23.21 23.35 23.34
5 HSDPA Subtest 3 22.80 20.87 22.86
5 Subtest 4 22.79 22.85 22.86
6 Subtest 1 2128 2137 21.39
6 Subtest 2 21.28 2137 21.39
6 HSUPA Subtest 3 22.32 22.40 22.41
6 Subtest 4 20.78 20.87 20.88
6 Subtest 5 21.26 2133 2136
8 Subtest 1 23.42 23.38 23.02
8 Subtest 2 2355 23.42 23.23
8 DC-HSDPA Subtest 3 23.07 22.88 22.71
8 Subtest 4 23.07 22.91 22.71

WCDMA Average Conducted output powers

WCDMA Band 2

sapp 3GPP 34.121 WCDMA Band 2 [dBm]

Relea_ise UL 9262 UL 9400 UL 9538

Version Subtest DL 9662 DL 9800 DL 9938
99 WCDMA | 12.2 kbps RMC 23,53 23.66 23.58
99 WCDMA | 12.2 kbps AMR 23.53 23.63 23.59
5 Subtest 1 2253 22.65 22.59
5 Subtest 2 2259 22.65 22.59
5 HSDPA Subtest 3 22.06 2214 22.09
5 Subtest 4 22.05 2213 22.07
6 Subtest 1 20.58 20.68 2057
6 Subtest 2 20.59 20.64 20.56
6 HSUPA Subtest 3 21.61 2167 2154
6 Subtest 4 20.15 20.16 20.08
6 Subtest 5 20.63 20.70 2057
8 Subtest 1 2253 22.40 22.47
8 Subtest 2 2252 20.44 22.47
8 DC-HSDPA Subtest 3 22.04 21.96 21.95
8 Subtest 4 22.05 21.91 21.97

WCDMA Average Conducted output powers
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9.3LTE
9.3.1 Maximum Conducted Power

- LTE Band 7 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size oﬁfet Per 3GPP
20775 21100 | 21425 |
2502.5MHz 2535MHz 2567.5MHz | [dB]  [dB]
1 0 23.21 23.25 23.25 0 0
1 12 23.23 23.31 23.18 0 0
1 24 23.14 23.23 23.12 0 0
QPSK 12 0 22.19 22.29 22.23 0-1 1
12 6 22.16 22.27 22.19 0-1 1
12 11 22.17 22.27 22.16 0-1 1
25 0 22.17 22.27 22.20 0-1 1
5 MHz 1 0 22.62 22.32 22.30 0-1 1
1 12 22.62 22.39 22.32 0-1 1
1 24 22.52 2253 22.26 0-1 1
16QAM 12 0 21.33 21.36 21.31 0-2 2
12 6 21.30 21.32 21.27 0-2 2
12 11 21.29 21.32 21.29 0-2 2
25 0 21.22 21.24 21.23 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size ‘ Per 3GPP
20800 21100 21400

2505MHz  2535MHz = 2565MHz | [dB]  [dB]
1 0 23.30 23.41 23.33 0 0
1 24 23.27 23.37 23.31 0 0
1 49 23.26 23.31 23.36 0 0
QPSK 25 0 2219 22 31 22.29 0-1 1
25 12 22.16 22.26 22.25 0-1 1
25 24 22.10 22.20 22.20 0-1 1
50 0 22.14 2225 22.24 0-1 1
10 MHz 1 0 22.14 22.67 22.30 0-1 1
1 24 22.10 22.59 22.27 0-1 1
1 49 22.07 2251 22.28 0-1 1
16QAM 25 0 21.20 21.35 21.40 0-2 2
25 12 21.19 21.30 21.37 0-2 2
25 24 21.12 21.23 21.32 0-2 2
50 0 21.12 21.27 21.30 0-2 2
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Bandwidth Modulation

15 MHz

MPR
Max. Average Power (dBm) Allowed MPR
RB Size oﬁfet Per 3GPP
20825 21100 21375

2507.5MHz 2535MHz |2562.5MHz | [4B]  IdB]

1 0 23.55 23.60 23.47 0 0

1 36 23.34 23.41 23.32 0 0

1 74 23.52 23.33 23.36 0 0

QPSK 36 0 22.40 22.43 22.43 0-1 1

36 18 22.31 2237 22.35 0-1 1

36 38 22.30 2227 22.30 0-1 1

75 0 22.33 22.34 22.38 0-1 1

1 0 22.34 22.66 22.65 0-1 1

1 36 2213 22.62 22.68 0-1 1

1 74 22.36 22.51 22.66 0-1 1

16QAM 36 0 21.35 21.46 21.40 0-2 2

36 18 21.27 21.38 21.32 0-2 2

36 38 21.26 21.29 21.26 0-2 2

75 0 21.31 21.35 21.33 0-2 2

RB

Max. Average Power (dBm)

Allowed MPR

Bandwidth Modulation RB Size . Per 3GPP
20850 21100 21350

2510MHz 2535MHz 2560MHz | 981  [dEl

1 0 23.57 23.60 23.45 0 0

1 49 23.25 23.38 23.31 0 0

1 99 23.65 23.36 23.40 0 0

QPSK 50 0 22.35 22.46 22.41 0-1 1

50 25 22.25 22.31 22.31 0-1 1

50 49 22.36 22.17 22.26 0-1 1

20 MHz 100 0 22.35 22.31 22.36 0-1 1

1 0 22.64 22.56 22.63 0-1 1

1 49 22.64 22.68 22.64 0-1 1

1 99 22.68 22.63 22,61 0-1 1

16QAM 50 0 21.36 21.46 21.40 0-2 2

50 25 21.27 21.32 21.28 0-2 2

50 49 21.37 21.15 21.25 0-2 2

100 0 21.36 21.29 21.35 0-2 2
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9.3.2 LTE Down-link Carrier Aggregation Conducted Powers

Intra-band Downlink ContinuousCA

Scc Tx Power
Band |BandWidth| Modulaion| RB | Offset PCCIULY | PEGILL | PCC(DL]  PCG(DL Band  {Band Width SCG{DL) | SCcfoL Rels | Reli0
Channel | Frequency | Channel | Frequency Channel | Frequency
LTE7 2 QPSK f 9 2085 | 2510 | 2850 | 2630 | LTEY 2 3048 | 26498 | 2365 | 2319

Intra-band Downlink None - ContinuousCA

Tx Power
Band |Band Width| Modulaion| BB | Offset PCCILLY} PEGILL | PCC(DL] | PCCIDL Band | Band Width SCG{DL) | SCcfoL Rel8 | Reli0
Channgl | Frequency | Channel | Frequency Channel | Frequency
LTE7 2 QPSK 1 9 20850 | 2510 2850 2630 LTE7 2 3350 2680 | 2365 | 232
Call Proc 0 (el SomIOECL) )
- o5 Emrgsn
10 MHz Buff Out |2 e
58 e
(— 5509 speg ) Maint
’ ues % Input/Output
2] S *
MTSS-OC(DCC)W_ Antenna1 |
10 MHZ || sEB=. tT—— &
13MHz |23 E’%% Antenna2 A
| Refin_||o8 e
Call Proc. 1/0-1 g."i’iﬁ “Geg ]
=]
Power Measurement setup
Notes:
1. This device only supports downlink intra-band Carrier Aggregation. Uplink Carrier

Aggregation are not supported. For every supported combination of downlink carrier
aggregation, power measurements were performed with the downlink carrier aggregation
active for the configuration with highest measured maximum conducted power with
downlink carrier aggregation inactive measured among the channel bandwidth, modulation
and RB combinations in each frequency band.

specifications when downlink carrier aggregation is inactive

All control and acknowledge data is sent on uplink channels that operate identical to
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9.4 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)
Conducted Power

Channel

[dBm]

2412 16.05

802.11b 2437 6 16.26
2 462 11 15.95

2412 13.40

802.11g 2437 6 15.75
2 462 11 13.38

2412 1 13.83

s(a%;é;‘ 2 437 6 15.74
2 462 1 13.53

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:
= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
= For transmission mode with the same maximum output power specification, powers were measured for

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

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

Test Configuration

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
Tissue Measured Measured Target Target

Date of
Tests

Tissue Freq.

Temp. Type (MHz)

(°C)

Conductivity | Dielectric | Conductivity | Dielectric | % devo | % dev ¢
o (S/m) Constant, € o (S/m) Constant, €

820 0.889 40.775 0.899 41578 |-1.11% | -1.93%
10/26/2016 20.7 835H 835 0.902 40.552 0.900 41.500 | 0.22% |-2.28%
850 0.918 40.296 0.916 41.500 | 0.22% |-2.90%
1850 1.339 39.327 1.400 40.000 |-4.36% |-1.68%
11/01/2016 21.0 1900H 1900 1.387 39.152 1.400 40.000 |-0.93% |-2.12%
1910 1.395 39.149 1.400 40.000 |-0.36% |-2.13%
2400 1.764 40.215 1.756 39.290 | 0.46% | 2.35%
11/09/2016 22.3 2450H 2450 1.816 39.922 1.800 39.200 | 0.89% | 1.84%
2500 1.872 39.799 1.855 39.140 | 0.92% | 1.68%
2500 1.898 38.803 1.855 39.140 | 2.32% | -0.86%
11/08/2016 20.4 2600H 2600 1.998 38.395 1.964 39.010 | 1.73% | -1.58%
2700 2.115 37.931 2.073 38.880 | 2.03% |-2.44%

Table for Body Tissue Verification

Measured Measured Target Target
Conductivity | Dielectric | Conductivity | Dielectric | % dev o
o (S/m) Constant, € o (S/m) Constant, €

Date of Tissue Freq.
Tests Type (MHz)

820 0.963 55.609 0.969 55.258 |-0.62% | 0.64%
10/31/2016 18.0 835B 835 0.978 55.470 0.970 55.200 | 0.82% | 0.49%
850 0.991 55.286 0.988 55.154 | 0.30% | 0.24%
1850 1.459 55.541 1.520 53.300 |-4.01% | 4.20%
11/01/2016 22.1 1900B 1900 1.503 55.381 1.520 53.300 |-1.12% | 3.90%
1910 1.508 55.396 1.520 53.300 |-0.79% | 3.93%
2400 1.869 52.160 1.902 52.770 |-1.74% |-1.16%
11/09/2016 22.3 2450B 2450 1.939 51.998 1.950 52.700 |-0.56% |-1.33%
2500 2.004 51.910 2.021 52.640 |-0.84% |-1.39%
2500 2.049 51.210 2.021 52.640 | 1.39% |-2.72%
11/08/2016 20.4 2600B 2600 2.154 50.941 2.163 52.510 |-0.42% |-2.99%
2700 2.287 50.495 2.305 52.380 |-0.78% |-3.60%
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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 / 2 600 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

1 W Target 1w

F(’;(/)'\t:)e Dipole . . 1»_0;"':; 'II-':II:::' (SSF"AETE) M:?I::: ‘ No;n;;l:gzedDeviation L[I;;l]It

[W/kg]l  [Wikg] [%]  [%]

835 |10/26/2016 | 3903 Head 21.2 20.7 9.06 0.878 8.78 -3.09 |[£10
835 |10/31/2016 | 3863 4d165 Body 18.1 18.0 9.47 0.960 9.6 +1.37 | £10
1900 | 11/01/2016 | 3863 54061 Head 21.3 21.0 38.6 3.91 39.1 +1.30 | £10
1900 | 11/01/2016 | 1605 Body 22.4 22.1 39.7 3.74 37.4 -5.79 |£10
2450 | 11/09/2016 | 3903 Head 22.6 22.3 50.6 5.09 50.9 +0.59 | +10
2450 | 11/09/2016 | 3797 965 Body 22.6 22.3 49.2 5.01 50.1 +1.83 |10
2 600 | 11/08/2016 | 3797 B Head 20.7 20.4 55.1 5.69 56.9 +3.27 | +10
2600 | 11/08/2016 | 3797 Body 20.7 20.4 53.4 5.25 52.5 -1.69 (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. Scali Scaled Plot
quency UpLimit| Power  Drit | TestPosition DutyCycle SAR F‘;ZZ? SAR o
MHz Ch. @) | @B (@B | (Wikg) (Wikg)
836.6 190 GSM 33.7 | 3347 | -0.17 | Left Cheek 1:8.3 | 0.211 | 1.054 | 0.222 -
836.6 190 GSM 33.7 | 33.47 | 0.09 Left Tilt 1:8.3 | 0.120 | 1.054 | 0.126 -
836.6 190 GSM 33.7 | 3347 | 0.10 | RightCheek | 1:8.3 | 0.267 | 1.054 | 0.281 1
836.6 190 GSM 33.7 | 3347 | 0.03 Right Tilt 1:8.3 | 0.141 | 1.054 | 0.149 -
836.6 190 GPRS 4Tx | 28.7 28.50 0.13 Left Cheek | 1:2.075 | 0.240 1.047 | 0.251 -
836.6 190 GPRS 4Tx | 28.7 28.50 0.10 Left Tilt 1:2.075 | 0.134 1.047 | 0.140 -
836.6 190 GPRS 4Tx | 28.7 28.50 0.14 Right Cheek | 1:2.075 | 0.311 1.047 | 0.326 2
836.6 190 GPRS 4Tx | 28.7 28.50 0.16 Right Tilt 1:2.075 | 0.167 1.047 | 0.175 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Head SAR

Frequenc Tune- Meas. Power Dut Meas. Scall Scaled

SRt Mode ~ UpLimit Power | Drit | TestPosiion L:ﬂ’(; SAR th'gf SAR

MHz Ch. @B) = (@B) | (@B) | J (Wikg) (W/kg)
1 880.0 661 GSM 30.7 | 3042 | 0.17 Left Cheek 1:8.3 | 0.208 | 1.067 | 0.222 3
1 880.0 661 GSM 30.7 | 3042 | 0.14 Left Tilt 1:8.3 | 0.143 | 1.067 | 0.153 -
1 880.0 661 GSM 30.7 | 3042 | 0.12 Right Cheek | 1:8.3 | 0.160 | 1.067 | 0.171 -
1 880.0 661 GSM 30.7 | 3042 | 0.10 Right Tilt 1:8.3 | 0.148 | 1.067 | 0.158 -
1 880.0 661 GPRS 4Tx | 25.7 | 25.43 | 0.17 Left Cheek |1:2.075| 0.239 | 1.064 | 0.254 4
1880.0 661 GPRS 4Tx 25.7 25.43 0.06 Left Tilt 1:2.075| 0.159 1.064 0.169 -
1880.0 661 GPRS 4Tx 25.7 2543 0.08 Right Cheek |1:2.075| 0.181 1.064 0.193 -
1880.0 661 GPRS 4Tx 25.7 25.43 -0.10 Right Tilt 1:2.075| 0.161 1.064 0.171 -

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

Frequenc Tune- Meas. Power Meas. Scall Scaled Plot
quency UpLimit| Power | Drift | Test Position Y sAR F‘;z;? SAR o
MHz Ch. @) | (@B | (@B | (Wikg) | (Wikg) |
836.6 4183 RMC 247 | 2444 | 0.1 Left Cheek 1:1 0.263 | 1.062 | 0.279 -
836.6 4183 RMC 247 | 2444 | 0.08 Left Tilt 1:1 0.144 | 1.062 | 0.153 -
836.6 4183 RMC 247 | 2444 | -0.04 | Right Cheek 1:1 0.347 | 1.062 | 0.369 5
836.6 4183 RMC 247 | 2444 | 0.12 Right Tilt 1:1 0.182 | 1.062 | 0.193 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 1900 Head SAR

e Mode  UpLimit Power  Drift | Test Position Y sar | @M gpR N;’

MHz Ch. @B)  (dB) | (dB) 9 | " wikg)
1.880.0 9400 RMC 23.7 | 23.66 | -0.18 Left Cheek 1:1 0.358 | 1.009 | 0.361 6
1880.0 9400 RMC 23.7 23.66 0.07 Left Tilt 1:1 0.260 1.009 0.262 -
1.880.0 9400 RMC 23.7 | 23.66 | 0.08 Right Cheek 1:1 0.351 1.009 | 0.354 -
1880.0 9400 RMC 23.7 23.66 | -0.13 Right Tilt 1:1 0.261 1.009 0.263 -

ANSV/ IEEE C95.1 - 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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LTE Band 7 Head SAR

Band Tune- | Meas. | Power Meas.

MPR ;
width Up Limit Power | Drift Test RB RB  Duty gpr | Scaling
‘ Position Size offset Cycle ‘ Factor

Frequency
Mode

MHz  Ch. (MHz) (dBm)‘(dBm)’ (dB)
2510 |20850 |QPSK| 20 | 23.7 [23.65| 0.16 | Left Cheek | 0 1 199 | 1:1 | 0.091 | 1.012 | 0.092 | 7
2535 | 21100 |QPSK| 20 | 22.7 |22.46| 0.14 | LeftCheek | 1 | 50 | 0 | 11 | 0.067 | 1.057 | 0.071 | -
2510 |20850 |QPSK| 20 | 23.7 [23.65| 0.19 | LeftTit | 0 1 ] 99 | 1:1 | 0.028 | 1.012 | 0.028 | -
2535 [21100 |QPSK| 20 | 22.7 (2246 0.1 | Left Tilt 1|50 | 0 | 11 | 0.019 | 1.057 | 0.020 | -
2510 |20850 |QPSK| 20 | 23.7 [23.65 |-0.15 |Right Cheek| 0 1 ] 99 | 1:1 | 0.029 | 1.012 | 0.029 | -
2535 | 21100 |QPSK| 20 | 22.7 |22.46 | 0.13 |RightCheek| 1 | 50 | 0 | 1:1 | 0.021 | 1.057 | 0.022 | -
2510 |20850 |QPSK| 20 | 23.7 [23.65| 0.10 | RightTilt | 0 1 ] 99 | 1:1 | 0.020 | 1.012 | 0.020 | -
2535 | 21100 |QPSK| 20 | 22.7 |22.46| 0.19 | RightTit | 1 | 50 | 0 | 1:1 | 0.016 | 1.057 | 0.017 | -

(dB) (W/kg)

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

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

Frequenc Dut Scalin
. y Mode width| Rate Up Limit| Power | Drift |Test Position v Peak SAR SAR g Factor

e Factor
MHz Ch. | (MHz) (Mbps) (dBm) | (dBm) | (dB) | (Wkg)  (Wikg) (Duty)

2412 1 |802.11b| 22 1 16.5 | 16.05 | 0.10 |Left Cheek |99.75| 1.12 [0.710| 1.109 | 1.003 |0.790 | -
2437 | 6 (802.11b| 22 1 16.5 | 16.26 | -0.10 |Left Cheek |99.75| 1.41 [0.892| 1.057 | 1.003 |0.946 | 8
2412 1 |802.11b| 22 1 16.5 | 16.05 | 0.16 Left Tilt |99.75| 0.905 [0.588| 1.109 | 1.003 |0.654 | -
2437 | 6 (802.11b| 22 1 16.5 | 16.26 | 0.02 Left Tilt |99.75| 1.22 |[0.793| 1.057 | 1.003 |0.841 | -
2437 | 6 |802.11b| 22 1 16.5 | 16.26 | 0.03 [Right Cheek|99.75| 0.497 [0.320| 1.057 | 1.003 |0.339 | -

2437 | 6 |802.11b| 22 1 16.5 16.26_] Right Tilt |99.75| 0.423 -_I:

ANSI/ IEEE C95.1 - 1992— Safety Limit Head
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11.2 Body-worn SAR Measurement Results
GSM/UMTS Body-Worn SAR

Tune- | Meas. | Power Scaled
Frequency ) Test Duty Distance|Meas. SAR| Scaling SAR

Up Limit Power | Drift Positi Cvel Fact
Sition ycCle actor
MHz . (@B) | (@B) | (@B) | (mm) | (Wkg) | (W/kg)

836.6 | 190 | GSM 850 GSM 33.7 |33.47| 0.08 | Rear | 1:8.3 10 0.512 1.054 0.540 9

836.6 | 190 | GSM 850 |GPRS 4Tx | 28.7 |28.50 | -0.12 | Rear |1:2.075| 10 0.587 1.047 0.615 | 10

1880.0 661 |GSM 1900 GSM 30.7 |30.42| 0.19 | Rear | 1:8.3 10 0.336 1.067 0.359 | 11
1880.0) 661 |GSM 1900 | GPRS 4Tx | 25.7 | 25.43 | -0.08 | Rear |1:2.075| 10 0.378 1.064 0.402 | 12

836.6 | 4183 | UMTS 850 RMC 24.7 |24.44| -0.05 | Rear 1:1 10 0.534 1.062 0.567 | 13
1 880.0| 9400 |[UMTS 1900; RMC 23.7 | 23.66 | -0.05 | Rear 1:1 10 0.537 1.009 0.542 | 14

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

LTE Body-Worn SAR

Band Tune- Meas. Power VPR Distance Meas. Scaled
Mode Width Up Limit Power Drift ~ Test RE ] R [0 Scaling | gap  Flot

Cestion—— _saR S
(MHz) (dBm) (@Bm) (aB) oomo" g Facor

Frequency

2510(20850| | TE7| 20 | 23.7 |23.65|-0.14| Rear | O | 1 | 99 | 1:1 10 | 0.681 | 1.012 | 0.689 | 15
253521100 | QPSK| 20 | 22.7 |22.46| 0.07 | Rear | 1 | 50 | 0 | 1:1 10 | 0.433 | 1.057 | 0.458 | -

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

DTS Body-Worn SAR

Frequenc Band | Data | Tune- | Meas. | Power Test Dutv Distance Area Scan | Meas. Scalin Scaling| Scaled
|
AU Mode  width  Rate | Up Limit| Power| Drift | oo 24 Peak SAR SAR 9 Factor| SAR
Position Cycle

MHz  Ch. (MHz) (Mbps)| (dBm)

Plot

actor
(mm)  (Wikg) (Wikg) (Duty) | (Wkg)
2 437 6 [802.11b| 22 1 16.5 |16.26| 0.11 | Rear |99.75 10 0.288 |0.191(1.057|1.003| 0.202 | 16

(dBm)| (dB) |

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Tune- Meas. Power Meas. Scaled

Fi . .

requency Mode Un | Beer Drift . :izl . - L::tly; istance Fcal:ng :llot
actor 0.

MHz Ch. ‘ (dB) | (dB) ‘ (dB) ‘ . (mm) g (Wikg)

836.6 190 | GPRS4Tx | 28.7 | 2850 | -0.12 Rear 1:2.075 10 0.587 1.047 | 0.615 | 10

836.6 190 | GPRS4Tx | 28.7 | 28,50 | -0.11 Front 1:2.075 10 0.408 1.047 | 0.427 -
836.6 190 | GPRS4Tx | 28.7 | 28.50 | 0.06 Left 1:2.075 10 0.203 1.047 | 0.213 -
836.6 190 | GPRS4Tx | 28.7 | 28.50 | 0.04 Right 1:2.075 10 0.237 1.047 | 0.248 -
836.6 190 | GPRS4Tx | 28.7 | 28,50 | -0.04 Bottom |1:2.075 10 0.230 1.047 | 0.241 -

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
Tune- Meas. Power \V/CEER . Scaled
Up Limit | Power Drift v SAR
MHz ch. | @) | @B = (@B | FERIEI T 9 (W/kg)

1880 661 GPRS 4Tx | 25.7 | 25.43 | -0.08 Rear 1:2.075 10 0.378 1.064 | 0.402 | 12
1880 661 GPRS 4Tx | 25.7 | 2543 | -0.11 Front 1:2.075 10 0.411 1.064 | 0.437 | 17
1880 661 GPRS 4Tx | 25.7 | 25.43 | -0.02 Left 1:2.075 10 0.249 1.064 | 0.265 -
1880 661 GPRS 4Tx | 25.7 | 25.43 0.07 Bottom |1:2.075 10 0.297 1.064 | 0.316 -

Frequency Test Duty Distance

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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UMTS 850 Hotspot SAR

Frequenc LRGSR VIEES S RouEr Test Dut Distan Nieas: Scali

quency Mode  UpLimit| Power | Drift Po:;tsion o ucl’; slance | saRr Fcait'z?
MHz Ch. @) | @B | ©B | ! (mm) | (Wikg)
836.6 4183 RMC 247 24.44 | -0.05 Rear 1: 10 0.534 1.062 0.567 | 13
836.6 4183 RMC 247 2444 | -0.18 Front 1:1 10 0.392 1.062 0.416 -
836.6 4183 RMC 247 24.44 0.02 Left 1:1 10 0.197 1.062 0.209 -
836.6 4183 RMC 247 24.44 | -0.02 Right 1: 10 0.235 1.062 0.250 -
836.6 4183 RMC 247 24.44 -0.11 Bottom 1:1 10 0.227 1.062 0.241 -

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

UMTS 1900 Hotspot SAR

e Tune- Meas. Power Tost Dut Distance Meas. Scalin Scaled Plot

S Mode  UpLimit| Power | Drift =S uly sAR | %49 g N°

. MHz  ch. T oy | o.
g

Posit
MHz ch. ) ‘ (dB) | (dB) ‘ osition Cycle (mm) ‘ (Wikg) ‘ Factor
1880.0| 9400 RMC 23.7 | 23.66 | -0.05 Rear 1:1 10 0.537 | 1.009 | 0.542 | 14
1880.0| 9400 RMC 23.7 | 23.66 | 0.03 Front 1:1 10 0.641 1.009 | 0.647 | 18
1880.0| 9400 RMC 23.7 | 23.66 | 0.00 Left 1:1 10 0.371 1.009 | 0.374 -
1880.0| 9400 RMC 23.7 | 23.66 | -0.17 Bottom 1:1 10 0.482 | 1.009 | 0.486 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
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LTE Band 7 Hotspot SAR

Band
width

(MHz) ‘ (dBm) ‘ (dBm) ‘

Meas.
Power

Tune-
Frequency Up Limit

Mode

MHz Ch.

Power

Drift
Position
B)

Scaled
SAR

(Wkg)

Meas.
SAR  Scaling
Factor

Duty Distance

RB RB
Size offset Cycle

(dB) (mm)

Test

(W/kg)

Plot

‘No

2510 | 20850 |QPSK| 20 | 23.7 |23.65| -0.14 | Rear 0 1 99 | 11 10 0.681 | 1.012 | 0.689 | 15
2535 | 21100 |QPSK| 20 | 22.7 |22.46 | 0.07 | Rear 1 50 0 1:1 10 0.433 | 1.057 | 0.458 | -
2510 | 20850 |QPSK| 20 | 23.7 |23.65| 0.13 | Front 0 1 99 | 11 10 0.213 | 1.012 | 0.216 | -
2535 | 21100 |QPSK| 20 | 22.7 | 22.46 | -0.18 | Front 1 50 0 1:1 10 0.153 | 1.057 | 0.162 | -
2510 | 20850 |QPSK| 20 | 23.7 |23.65| 0.11 Left 0 1 99 | 11 10 0.073 | 1.012 | 0.074 | -
2535 | 21100 |[QPSK| 20 | 22.7 |22.46 | 0.14 Left 1 50 0 1:1 10 0.056 | 1.057 | 0.059 | -
2510 | 20850 |QPSK| 20 | 23.7 |23.65| 0.12 | Right 0 1 99 | 11 10 0.102 | 1.012 | 0.103 | -
2535 | 21100 |[QPSK| 20 | 22.7 |22.46 | 0.18 | Right 1 50 0 1:1 10 0.075 | 1.057 | 0.079 | -
2510 | 20850 |QPSK| 20 | 23.7 | 23.65| 0.01 |Bottom| 0 1 99 | 11 10 0.612 | 1.012 | 0.619 | -
2535 | 21100 |[QPSK| 20 | 22.7 | 22.46 | 0.06 |Bottom| 1 50 0 1:1 10 0.462 | 1.057 | 0.488 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Band
width

Data
Rate

Tune-

F
s Mode Up Limit

MHz Ch. |

802.11b

22 16.5

\V/CEER
Power
(MHz) | (Mbps)| (dBm) | (dBm) (dB) |

DTS Hotspot SAR

Power
Drift

Area Scan | Meas. Scaled

Peak SAR

Scaling

Test
Position

Duty Distance
Cycle

2437| 6 [802.11b| 22 1 16.5 [16.26
2437| 6 [802.11b| 22 1 16.5 [16.26
2437| 6 [802.11b| 22 1 16.5 [16.26

Spatial Peak

ANSI/ IEEE C95.1 - 1992— Safety Limit

Uncontrolled Exposure/ General Population

Averaged over 1 gram

Plot
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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 D01v06.

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

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

GSM/GPRS Test Notes:

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

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

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

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

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

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

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

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

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
D01v03r01. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less than 1.2 W/kg.

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

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03r01. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.

LTE Notes:

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

2. According to FCC KDB 941225 D05v02r05.

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

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

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

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

Pre-installed VOIP applications are considered.

Per KDB 941225 D05Av01r02, SAR for LTE Carrier Aggregation operations was not needed because

the maximum average output power in LTE CA mode was not > 0.25 dB higher than the maximum

output power when downlink CA was not activated.

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

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

o o
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WLAN Notes:

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

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

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

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

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Band WWAN SAR 2.4 GHz WLAN SAR > 1-g SAR

condition (W/kg) (W/kg) (W/kg)
GSM 850 0.281 0.946 1.227

GPRS 850 0.326 0.946 1.272

GSM 1900 0.222 0.946 1.168

Head SAR GPRS 1900 0.254 0.946 1.200
UMTS 850 0.369 0.946 1.315

UMTS 1900 0.361 0.946 1.307

LTE Band 7 0.092 0.946 1.038
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12.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance \ WWANSAR 2.4 GHz WLAN SAR ¥ 1-g SAR
condition ) \ sanc (W/kg) (W/kg) (Wikg)
GSM 850 0.540 0.202 0.742
GPRS 850 0.615 0.202 0.817
GSM 1900 0.359 0.202 0.561
Body-worn 10 GPRS 1900 0.402 0.202 0.604
UMTS 850 0.567 0.202 0.769
UMTS 1900 0.542 0.202 0.744
LTE Band 7 0.689 0.202 0.891

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance WWAN SAR Bluetooth SAR ¥ 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.540 0.273 0.813
GPRS 850 0.615 0.273 0.888
GSM 1900 0.359 0.273 0.632
Body-worn 10 GPRS 1900 0.402 0.273 0.675
UMTS 850 0.567 0.273 0.840
UMTS 1900 0.542 0.273 0.815
LTE Band 7 0.689 0.273 0.962

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

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance \ WWAN SAR 2.4 GHz WLANSAR 5 1-g SAR
condition (mm) \ sane (W/kg) (W/kg) (W/kg)
GSM 850 0.615 0.202 0.817
GSM 1900 0.437 0.202 0.639
Hotspot 10 UMTS 850 0.567 0.202 0.769
UMTS 1900 0.647 0.202 0.849
LTE Band 7 0.689 0.202 0.891

12.4 Simultaneous Transmission Conclusion

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

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

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

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

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

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

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

Frequency Original Repeated | Largest to

Modulation Battery | Configuration SAR SAR Smallest
MHz Channel (W/kg) SAR Ratio

2437 6 802.11b | Standard Left Cheek 0.892 0.884 1.01 19
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14. MEASUREMENT UNCERTAINTY

Error

Description

1. Measurement System

Ci

Standard
Uncertainty

(£ %)

Veff

Probe Calibration 6.55 N 1 1 6.55 o0
Axial Isotropy 4.70 R 1.73 | 0.70 1.90 0
Hemispherical Isotropy 9.60 R 1.73 | 0.70 3.88 ©
Boundary Effects 2.00 R 1.73 1 1.15 ©
Linearity 4.70 R 1.73 1 2.71 0
System Detection Limits 0.25 R 1.73 1 0.14 0
Readout Electronics 0.30 N 1.00 1 0.30 o0
Response Time 0.80 R 1.73 1 0.46 o
Integration Time 2.60 R 1.73 1 1.50 0
RF Ambient Noise 3.00 R 1.73 1 1.73 0
RF Ambient Reflections 3.00 R 1.73 1 1.73 0
Probe Positioner 0.80 R 1.73 1 0.46 o0
Probe Positioning 6.70 R 1.73 1 3.87 0
Max SAR Eval 4.00 R 1.73 1 2.31 °
2.Test Sample Related
Device Positioning 2.11 N 1.00 1 2.11 9
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 ©
Power Scaling 0.00 R 1.73 1 0.00 ©
3.Phantom and Setup

Phantom Uncertainty 6.60 R 1.73 1 3.82 0
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 o0
Liquid Permitivity(target) 5.00 R 1.73 | 0.60 1.73 0
Liquid Conductivity(meas.) 3.80 N 1 0.78 2.96 5
Liquid Permitivity(meas.) 2.60 N 1 0.23 0.60 5
Liquid Conductivity(temp.) 1.70 R 1.73 | 0.78 0.77 o0
Liquid Permitivity(temp.) 2.70 R 1.73 | 0.23 0.36 0
Combind Standard Uncertainty 12.49

Coverage Factor for 95 % k=2

Expanded STD Uncertainty 24.98
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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 RX90B L FO1/ 5K09A1/ A/ 01 | N/A N/A N/A
Staubli TX90 XIspeag F13/ 5R4XF1/ A/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO1/5L76A1/ C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO1/ 5K08A1/ C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO01/ 5K09A1/ C/ 01 | N/A N/A N/A
Staubli CS8Cspeag-TX90 F13/ 5R4XF1/ C/ 01 | N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134006 A N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A
Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142605 N/A N/A N/A
SPEAG DAE3 446 01/25/2016 Annual 01/25/2017
SPEAG DAE4 869 09/27/2016 Annual 09/27/2017
SPEAG DAE4 648 05/11/2016 Annual 05/11/2017
SPEAG DAE4 1417 01/27/2016 Annual 01/27/2017
SPEAG E-Field Probe EX3DV4 3903 09/28/2016 Annual 09/28/2017
SPEAG E-Field Probe EX3DV4 3797 11/24/2015 Annual 11/24/2016
SPEAG E-Field Probe EX3DV4 3863 07/28/2016 Annual 07/28/2017
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
SPEAG Dipole D2600V2 1106 02/18/2016 Annual 02/18/2017
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 WT;ZT:?Z:?\AF\:::(I)% Communication ; 1oegq 11/30/2015 Annual 11/30/2016
Anritsu Radio Gommunication 6200628628 07/05/2016 Annual 07/05/2017

Analyzer/ MT8820C
Anritsu Radio Gommunication 6200576565 07/05/2016 Annual 07/05/2017
Analyzer/ MT8820C
NOTE:

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

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

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

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under
worst-case conditions. Precise laboratory measures were taken to assure repeatability of the tests. The
results and statements relate only to the item(s) tested.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 207 C

Ambient Temperature: 212 T

Test Date: 10/26/2016

Plot No.: 1

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.904 S/m; & = 40.528; p = 1000 kg/m?3
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.72, 10.72, 10.72); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

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) = 0.298 W/kg

GSM850 Right touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.713 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.334 W/kg

SAR(1 g) =0.267 W/kg; SAR(10 g) = 0.202 W/kg

Maximum value of SAR (measured) = 0.303 W/kg

-1.93
-3.86
-h.78

-f.71

-9.64

0 dB = 0.303 W/kg = -5.19 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 207 C

Ambient Temperature: 212 T

Test Date: 10/26/2016

Plot No.: 2

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.904 S/m; & = 40.528; p = 1000 kg/m?3
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.72, 10.72, 10.72); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 4Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.346 W/kg

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

Reference Value = 6.290 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.388 W/kg

SAR(1 g) =0.311 W/kg; SAR(10 g) = 0.235 W/kg

Maximum value of SAR (measured) = 0.353 W/kg

dB

-1.94
-3.88
-h.81

-F.7h

-9.69

0 dB = 0.353 W/kg = —-4.52 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 210 C

Ambient Temperature: 213 C

Test Date: 11/01/2016

Plot No.: 3

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.367 S/m; & = 39.213; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

GSM1900 Left touch Voice 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.279 W/kg

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

Reference Value = 8.262 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.300 W/kg

SAR(1 g) = 0.208 W/kg; SAR(10 g) = 0.103 W/kg

Maximum value of SAR (measured) = 0.300 W/kg

dbB

-3.141
-b.81
-10.22

-13.63

-17.04

0 dB = 0.300 W/kg = -5.23 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 210 C

Ambient Temperature: 213 C

Test Date: 11/01/2016

Plot No.: 4

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 1900 4TX (0); Frequency: 1880 MHz;Duty Cycle: 1:2.07491
Medium parameters used: f = 1880 MHz; o = 1.367 S/m; & = 39.213; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

GSM1900 Left touch 4Tx 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.323 W/kg

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

Reference Value = 9.008 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.370 W/kg

SAR(1 g) = 0.239 W/kg; SAR(10 g) = 0.153 W/kg

Maximum value of SAR (measured) = 0.303 W/kg

dbB

-3.47
-6.94
-10.41

-13.88

-17.35

0 dB = 0.303 W/kg = -5.19 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 207 C

Ambient Temperature: 212 T

Test Date: 10/26/2016

Plot No.: 5

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.904 S/m; & = 40.528; p = 1000 kg/m?3
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.72, 10.72, 10.72); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

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) = 0.379 W/kg

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

Reference Value = 6.782 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.437 W/kg

SAR(1 g) = 0.347 W/kg; SAR(10 g) = 0.259 W/kg

Maximum value of SAR (measured) = 0.397 W/kg

dB

-1.95

-3.90

-h.8h

-7.80

-9.75

0 dB = 0.397 W/kg = —-4.01 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 210 C

Ambient Temperature: 213 C

Test Date: 11/01/2016

Plot No.: 6

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.367 S/m; & = 39.213; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

WCDMA1900 Left touch 9400ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.427 W/kg

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

Reference Value = 11.45 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.548 W/kg

SAR(1 g) = 0.358 W/kg; SAR(10 g) = 0.227 W/kg

Maximum value of SAR (measured) = 0.442 W/kg

dbB

-3.5050
-F.0
-10.65

-14.21

-17.76

0 dB = 0.442 W/kg = —3.55 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 204 T

Ambient Temperature: 20.7 C

Test Date: 11/08/2016

Plot No.: 7

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, LTE Band 7; Frequency: 2510 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2510 MHz; o = 1.908 S/m; & = 38.761; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.68, 6.68, 6.68); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2016-01-25

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE7 Left touch QPSK 20MHz 1RB 99offset 20850ch/Area Scan (9x15x1): Measurement grid: dx=12mm,
dy=12mm

Maximum value of SAR (measured) = 0.119 W/kg

LTE7 Left touch QPSK 20MHz 1RB 990offset 20850ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.569 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.171 W/kg

SAR(1 g) = 0.091 W/kg; SAR(10 g) = 0.047 W/kg
Maximum value of SAR (measured) = 0.129 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0dB=0.119 W/kg = -9.24 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 223 C

Ambient Temperature: 226 C

Test Date: 11/09/2016

Plot No.: 8

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.794 S/m; & = 39.994; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

802.11b Head Left Touch 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.39 W/kg

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

Reference Value = 14.11 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.99 W/kg

SAR(1 g) =0.892 W/kg; SAR(10 g) = 0.419 W/kg
Maximum value of SAR (measured) = 1.35 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.39 W/kg = 1.43 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 18.0 C

Ambient Temperature: 181 T

Test Date: 10/31/2016

Plot No.: 9

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.979 S/m; & = 55.452; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.73, 9.73, 9.73); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

GSM850 Body Rear 190ch Body worn/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.522 W/kg

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

Reference Value = 24.79 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.628 W/kg

SAR(1 g) =0.512 W/kg; SAR(10 g) = 0.394 W/kg
Maximum value of SAR (measured) = 0.581 W/kg

dB

-1.50
-3.00
-4.49

-5.99

-f.49

0 dB=0.581 W/kg = -2.36 dBW/kg

X Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 18.0 C

Ambient Temperature: 181 T

Test Date: 10/31/2016

Plot No.: 10

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM850 GPRS 4TX (0); Frequency: 836.6 MHz;Duty Cycle: 1:2.07491
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.979 S/m; & = 55.452; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.73, 9.73, 9.73); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

GSM850 Body Rear 4Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.597 W/kg

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

Reference Value = 27.39 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.727 W/kg

SAR(1 g) =0.587 W/kg; SAR(10 g) = 0.450 W/kg

Maximum value of SAR (measured) = 0.670 W/kg

GSM850 Body Rear 4Tx 190ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 27.39 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.826 W/kg

SAR(1 g) = 0.474 W/kg; SAR(10 g) = 0.278 W/kg

Maximum value of SAR (measured) = 0.648 W/kg

dbB

-2.6b
-h.32
-F.97

-10.63

-13.29

0 dB = 0.648 W/kg = —1.88 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 221 T

Ambient Temperature: 224 T

Test Date: 11/01/2016

Plot No.: 11

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 55.434; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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);

GSM1900 Body Rear Body Worn 661ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.330 W/kg

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

Reference Value = 7.604 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.601 W/kg

SAR(1 g) = 0.336 W/kg; SAR(10 g) = 0.185 W/kg

Maximum value of SAR (measured) = 0.384 W/kg

-4.90

-9.79

-14.69

-19.58

-24.45

0 dB = 0.330 W/kg = —4.82 dBW/kg

> Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 221 T

Ambient Temperature: 224 T

Test Date: 11/01/2016

Plot No.: 12

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 55.434; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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);

GSM1900 Body Rear GPRS 4Tx 661ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.371 W/kg

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

Reference Value = 8.205 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.378 W/kg; SAR(10 g) = 0.207 W/kg

Maximum value of SAR (measured) = 0.432 W/kg

-4.87

-9.74

-14.61

-19.48

-24.36

0 dB =0.371 W/kg = —4.30 dBW/kg

> Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 18.0 C

Ambient Temperature: 181 T

Test Date: 10/31/2016

Plot No.: 13

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, WCDMAB850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.979 S/m; & = 55.452; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.73, 9.73, 9.73); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

WCDMAS850 Body Rear 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.603 W/kg

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

Reference Value = 25.65 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.773 W/kg

SAR(1 g) = 0.437 W/kg; SAR(10 g) = 0.256 W/kg

Maximum value of SAR (measured) = 0.613 W/kg

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

Reference Value = 25.65 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.659 W/kg

SAR(1 g) = 0.534 W/kg; SAR(10 g) = 0.412 W/kg

Maximum value of SAR (measured) = 0.606 W/kg

dbB

-6.37
-12.74
-19.11

-25.48

-31.85

0 dB = 0.603 W/kg = -2.19 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 221 T

Ambient Temperature: 224 T

Test Date: 11/01/2016

Plot No.: 14

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 55.434; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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);

WCDMA 1900 Body Rear 9400ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.556 W/kg

WCDMA 1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.02 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.933 W/kg

SAR(1 g) = 0.537 W/kg; SAR(10 g) = 0.297 W/kg

Maximum value of SAR (measured) = 0.592 W/kg

WCDMA 1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.02 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.719 W/kg

SAR(1 g) =0.515 W/kg; SAR(10 g) = 0.348 W/kg

Maximum value of SAR (measured) = 0.548 W/kg

-4.41

-8.82

-13.24

-17.65

-22.06

0 dB = 0.556 W/kg = —2.55 dBW/kg

X Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 204 T

Ambient Temperature: 20.7 C

Test Date: 11/08/2016

Plot No.: 15

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, LTE Band 7; Frequency: 2510 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2510 MHz; o = 2.06 S/m; & = 51.227; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(6.75, 6.75, 6.75); Calibrated: 2015-11-24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
e Measurement SW: DASY4, Version 4.7 (80);

LTE7 Body rear QPSK 20MHz 1RB 99offset 20850ch/Area Scan (9x15x1): Measurement grid: dx=12mm,
dy=12mm

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

LTE7 Body rear QPSK 20MHz 1RB 99offset 20850ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.255 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.42 W/kg

SAR(1 g) =0.681 W/kg; SAR(10 g) = 0.320 W/kg
Maximum value of SAR (measured) = 1.04 W/kg

-h.09
-10.19
-15.28

-20.38

-2h.47

0 dB =1.05W/kg = 0.20 dBW/kg

> Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 223 C

Ambient Temperature: 226 C

Test Date: 11/09/2016

Plot No.: 16

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.913 S/m; & = 52.018; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(6.91, 6.91, 6.91); Calibrated: 2015-11-24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
e Measurement SW: DASY4, Version 4.7 (80);

802.11b Body rear 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.209 W/kg

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

Reference Value = 5.236 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.420 W/kg

SAR(1 g) = 0.191 W/kg; SAR(10 g) = 0.085 W/kg
Maximum value of SAR (measured) = 0.301 W/kg

-3.78
-f.h7
-11.35

-15.13

-18.92

0 dB =0.209 W/kg = -6.81 dBW/kg

> Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 221 T

Ambient Temperature: 224 T

Test Date: 11/01/2016

Plot No.: 17

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 55.434; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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);

GSM1900 Body Front GPRS 4Tx 661ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.439 W/kg

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

Reference Value = 7.189 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.566 W/kg

SAR(1 g) = 0.411 W/kg; SAR(10 g) = 0.276 W/kg

Maximum value of SAR (measured) = 0.438 W/kg

-5.30

-10.59

-15.89

-21.18

-26.45

0 dB = 0.439 W/kg = —-3.57 dBW/kg

X Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 221 T

Ambient Temperature: 224 T

Test Date: 11/01/2016

Plot No.: 18

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 55.434; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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);

WCDMA 1900 Body Front 9400ch/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.637 W/kg

WCDMA 1900 Body Front 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.202 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.855 W/kg

SAR(1 g) = 0.641 W/kg; SAR(10 g) = 0.437 W/kg

Maximum value of SAR (measured) = 0.683 W/kg

-4.91

-9.82

-14.73

-19.64

-24.55

0 dB = 0.637 W/kg = —1.96 dBW/kg

> Note in the report showing the second highest point was actually less than the one measured.
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Test Laboratory: HCT CO., LTD
EUT Type: Portable Handset
Liquid Temperature: 223 C

Ambient Temperature: 226 C

Test Date: 11/09/2016

Plot No.: 19

DUT: LG-M250dsF; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.794 S/m; & = 39.994; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

802.11b Head Left Touch 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.36 W/kg

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

Reference Value = 14.27 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.99 W/kg

SAR(1 g) =0.884 W/kg; SAR(10 g) = 0.416 W/kg
Maximum value of SAR (measured) = 1.38 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.36 W/kg = 1.33 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: 20.7 C
Test Date: 10/26/2016

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 = 0.902 S/m; & = 40.552; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.72, 10.72, 10.72); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification 835 MHz/Area Scan (7x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.909 W/kg

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 31.62 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.878 W/kg; SAR(10 g) = 0.532 W/kg

Maximum value of SAR (measured) = 0.966 W/kg

dbB

-5.05
-10.11
-15.16

-20.22

-25.27

0 dB = 0.909 W/kg = -0.41 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: 18.0 C
Test Date: 10/31/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW (0); Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; 6 = 0.978 S/m; & = 55.47; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.73, 9.73, 9.73); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

835MHz Body Verification/Area Scan (13x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.18 W/kg

835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 35.45 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.960 W/kg; SAR(10 g) = 0.640 W/kg

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

dB

-h.bb
-11.33
-16.99

-22.65

-28.32

0dB=1.18 W/kg = 0.73 dBW/kg
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B Verification Data (1 900 MHz Head)

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

Test Date: 11/01/2016

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW (0); Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.387 S/m; & = 39.152; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY52, Version 52.8 (8);

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

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.23 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 7.58 W/kg

SAR(1 g) = 3.91 W/kg; SAR(10 g) = 1.99 W/kg

Maximum value of SAR (measured) = 4.36 W/kg

dB

-5.43
-10.85
-16.28

-21.70

-27.13

0 dB =4.22 W/kg = 6.25 dBW/kg
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B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 221 T
Test Date: 11/01/2016

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 = 1.503 S/m; & = 55.381; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); 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 1900 MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.12 W/kg

Verification Body 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 49.77 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 5.86 W/kg

SAR(1 g) =3.74 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 4.14 W/kg

dbB

-h.34
-10.69
-16.03

-21.37

-26.72

0 dB =3.12 W/kg = 4.94 dBW/kg

F-TP22-03 (Rev.00) 80 /166 HCT CO., LTD



[
ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

B Verification Data (2 450 MHz Head)

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

Test Date: 11/09/2016

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 = 1.816 S/m; & = 39.922; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

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

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.24 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 11.7 W/kg

SAR(1 g) = 5.09 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 8.17 W/kg

-7.63

-15.26

-22.89

-30.52

-38.15

0 dB = 8.04 W/kg = 9.05 dBW/kg
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[ Verification Data (2 450 MHz Body)

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

Test Date: 11/09/2016

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 = 1.939 S/m; & = 51.998; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(6.91, 6.91, 6.91); Calibrated: 2015-11-24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
¢ Phantom: Triple Flat Phantom
e Measurement SW: DASY4, Version 4.7 (80);

Verification 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 6.56 W/kg

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 49.64 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 11.6 W/kg

SAR(1 g) =5.01 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 8.08 W/kg

dB

-1.16
-14.31
-21.47

-28.62

-35.78

0 dB =6.56 W/kg = 8.17 dBW/kg
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B Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 204 C

Test Date: 11/08/2016

DUT: Dipole 2600 MHz; Type: D2600V2

Communication System: UID 0, CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 1.998 S/m; & = 38.395; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(6.68, 6.68, 6.68); Calibrated: 2015-11-24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: SAM Phantom
e Measurement SW: DASY4, Version 4.7 (80);

Verification 2600MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 8.95 W/kg

Verification 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.10 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 12.7 W/kg

SAR(1 g) = 5.69 W/kg; SAR(10 g) = 2.53 W/kg

Maximum value of SAR (measured) = 8.96 W/kg

-6.67

-13.34

-20.M

-2b.68

-33.35

0 dB =8.95 W/kg = 9.52 dBW/kg
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B Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 204 C

Test Date: 11/08/2016

DUT: Dipole 2600 MHz; Type: D2600V2

Communication System: UID 0, CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.154 S/m; & = 50.941; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:
e Probe: EX3DV4 - SN3797; ConvF(6.75, 6.75, 6.75); Calibrated: 2015-11-24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn446; Calibrated: 2016-01-25
e Phantom: Triple Flat Phantom
e Measurement SW: DASY4, Version 4.7 (80);

Verification 2600MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.25 W/kg

Verification 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 50.14 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 5.25 W/kg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 8.20 W/kg

-6.37

-12.74

-19.12

-25.49

-31.86

0dB = 7.25 W/kg = 8.61 dBW/kg
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FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO, LTD.
Calibration Laboratory of P, Schweizerischer Kalibrierdienst
Schmid & Partner =% p phiapmmen
Engineering AG 2 Servizio svizzero di taratura
Zoughausstrasse &3, 8004 Zurich, Switzerland KT S swiss Caiibration Service

Accredied by the Swins Accreditation Service (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreement for the recognition of callbration certificates

Calibration date:

The meesuremetis snd (he tias wiih confi

This cabention certficate documants the troceatiity to naficnal standeeds, wiich reafize the physical units of messwremants (S1)

Calbraton Equipment used (MATE ritical foe calibration)

All caibrations have been conducted In i clossd edoraiony faclity, envrorment tnmperatios (22 £ 3)°C and humidity < 70%.

peobabiity are givan an tha following pages end are pant of the certificarie.

Thes cafibestion catificate shall not be reproduced except in il withou! weilten spgrovad of Ihe aberatory.

| Prmary Slandards ) Cal Date (Cartificate No | Scheduled Caliration
Power meter NRP SN 14778 08-Apr-16 (No. 217-02283M2285) Ape-1T
Fowar sanscr NRP.291 SN 105244 05-Apr-18 [No. 217-02288) Ape-17
Powar sansor NRP-Z81 SN 103245 06-Apr-18 (No. 217-02289) Ape-1T
Rat 20 08 A SN 5277 (20%) 05-Apr-18 (No. 217-02233) Agr-17
i Probe ESI0NV2 SN- 3013 31-Dec-15 (No. ES3-5013 Dec1s) | Dec-16
DAE4 SN. 660 23-Doc-18 [No. DAE4-860_Dect5) Dec-18
| Secondary Stncan ) Chack Date (in house) Schedukd Gheck
Fower meter E44108 SN: GBA1293674 5-Apr-18 {in house chedk Jun-16) in house chack: Jun-18
Powar sensor E4412A SN MY4 1486087 05-Apr-18 {in houne check Jun-16) In houss chack: Jun-18
| Power sansor E44124 SN- 000110210 08-Apr-18 (in house check Jun-16) I house check: Jun-18
AF ge HP EB2HC SN US3§42001700 04-Aug-9% {in house check Jun-16} Iny house chack: Jun-18
Analyzec HP 8753E SN US37300565 18-0¢ct-01 (in house chack Oct-15) lnmwg__kod-i&
Function Signature
mb’ SUSY, "".' .'.
Approved by:

Certificate No: EX3-3203_Sep16

Page 1of 11
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Callb!aﬂon Laboratory of s s R

Schmid & E'artner G Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura

Zeughausstrasse 43, 0004 Zunch, Switzeriane Swiss Calibration Service

Accradiind by the Swiss Accrediatian Service (SAS) Accraditation No.: SCS 0108

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

Multilateral Agreement for the recognition of calibration certificstes

Glossary:

TSL tissue simulating Bquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DepP diode compression point

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

A B.C,D medulation depandent linearization parameters

Polarazation ¢ o rotation around probe axis

Polarization & # rotation around an axis that is in the plane normal to probe axis (al measurement center),

e, B =0is normal to probe axis
Connector Angle information used In DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
¢

d)

IEEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Paak Spatal-Averaged Specific
Absorption Rate (SAR) in the Human Head fram Wireless Communications Devicas: Measurement
Techniques®, June 2013

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

|IEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wreless communication davices
used in close proximity to the human body (frequency range of 30 MKz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMz,y.2; Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, 2., the uncertainties of NORMx,y.z does not affect the E*field
uncertainty inside TSL (see below ConvF).

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

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

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

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

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field disirbutions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used in DASY4 software {o improve probe accuracy close 1o the boundary. The sensitivity in TSL cofresponds
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 aliows extending the validity from £ 50 MHz to £ 100
MHz.

Spherical isotropy (30 devialion from isotropy): m a field of low gradients reslized using a fiat phantom
exposed by a palch antenna.

Sensor Offser: The sensor cffset cormresponds 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 requirad)

Cerificate No: EX3-3903_Sap16 Page 2of 11
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EX30V4 - SN:3%03 Seplember 24, 2016

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: September 28, 2016

Calibrated for DASY/EASY Systems

(Nate: non-compatible with DASY2 system!)

Certificats No: EX3-3803_Sep1€ Page dof 11
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EX3DV4A- SN:3903 Saplembear 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

| Sensor X Sensor Y .?i“.?f: Z un&“(i;‘z).“‘:
Norm (uVi(Vim))" 0.39 0.36 053 +10.1%
| DCP (mV)" | 102.5 106.2 103.1

Modulation Calibration Parameters

uo c 1 System Nama A 8 ¢ ) VR Une'
4B | dBVpv | dB mV (x=2)
0 | CW X 0.0 0.0 1.0 000 | 1740 | 435%
Y| oo 00 10 | Tweas |
2| oo 0.0 10 194 4 =

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

* The uncertainties of Neem X.¥.Z do not atfect he E*-Nieid uncatainty Inside TSL (see Pages % and 6)
* Numerical inaanzaton parameter: unceranty not required

* Unoenainty is dotermined using the max d from linoor resp applymg rectangulor distributon snd I8 sxpressed fof the square of the
taxi value
Coriificate No: EX3-3903_Sep1é Page 4 of 11
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EX3DV4- SN:3803 September 28. 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth Unc
f(MHz)® | Permittivity" (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 13.42 13.42 1342 0.00 1.00 £13.3%
300 45.3 0.87 12.68 12.68 12.68 0.10 110 | £133%
450 435 0.87 11.00 11.00 11.00 0.20 1.25 +13.3%
750 419 0.82 11.35 11.35 11.35 0.33 1.14 £120%
235 1.5 0.90 10.72 10.72 10.72 0.51 0.80 £120%
900 41.5 0.97 10.30 10.30 10.30 0.35 1.01 +12.0%
1450 40.5 1.20 B.76 8.76 8.76 0.38 0.80 +12.0%
1750 40.1 1.37 8.75 875 B.75 0:28 085 | +120%
1900 40.0 1.40 841 8.41 B.41 0.28 0.84 £12.0%
1850 40.0 1.40 8.22 822 8.22 0.32 080 | £120%
2300 395 | 167 8.01 8.01 8.01 | 032 0.80 £120% |
2450 39.2 | 180 7.54 l 7.54 754 | 031 0.84 £12.0%
2600 39.0 1.96 7.42 7.42 7.42 0.31 0.86 +12.0%
5250 359 471 5.51 5.51 5.51 0,36 1.80 +131 %
5600 355 507 478 478 4.78 0.45 1.80 £13.1%
5750 354 522 5.04 5.04 5.04 0.45 1.80 +13.1%

‘anw/mmwmmmxdz|mMH:WythASYNGNNwa(mpagezxolunh'eamoeotSOMm e
uncertainty &5 the ASS af the CanvF uncertainty &t caliration fre and the y for the y band, F valaty
below 300 MHz is « 10, 25, 40, 50 and 70 MH2 for Com® assessments at 30, 54, 128, 150mmmhwocmty Abavo & GHz froguancy
v-hdnycmbemndedmzﬂouﬂz

' A1 trequencies bolow 3 Gz, th valdity of tissue parameters (¢ and o) can ba reaxed 10 + 10% IT liquic compensation formula is sppled 10
measured SAR values, AL fraquencias above 3 GHz. the valldity of 1ssue parameters (. and o) is resiricied o = 5% The uncertainty is the RSS of
tha ConvF uncadanty for indicated target tssue parameters,

“ AlphaDapth are cetamined during calitration. SPEAG warrants that the remaining deviabon dus 10 the boundury sffect aftee compensation is
atways less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GH2 & any distancs larger than hat the probe bp
dametar kom the boundary,

Cartificate No: EX2-3903_Sap16 Page Sof 11
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EXIDV4- SN-3803 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Slmulating Media

Rolativo Conductivity | Depth© Une

F(MHz)® | Pormittivity” (8¥m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 080 13.33 1333 | 1333 0.00 1.00 | £133%
300 58.2 0.92 12.07 12.07 12.07 0.08 110 | £133%
450 56.7 0,94 11.85 11.85 11.85 0.10 120 | +133%
750 55.5 0.96 10.50 10.50 10.50 0.29 113 | £120%
835 852 0.97 10.42 10.42 10.42 0.55 080 | £120%
1750 g 53.4 1,40 B.37 B8.37 8.37 0.36 0.91 £12.0%
1900 53.3 1.52 8.10 8.10 8.10 0.37 080 | £120%
2450 52.7 1.95 7.69 7.69 7.69 0.33 085 | $120%
2600 525 218 | 745 7.45 ' 7.45 033 | 080 | £120%
5250 48.9 5.36 453 463 | 463 0.50 } 190 | £131%
5600 48.5 577 385 3.85 3.85 0.60 180 | £134%
5750 483 5.94 413 413 4.13 0.60 190 | +13.1%

" Fraquency valdty above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (ses Page 2), elss it is restricted 1o 2 50 M4z The
uncedanty is tha RSS of the ComvF uncartainty at calibeaticn frequency and the uncanainty Yot the indicased frequency band. Frequency validity
Delow 300 MHz is £ 10, 2620, 50 and 70 Mitz for ConyF assassments a1 30, 64. 128 150 and 220 MKz mspectvely. Above 5§ GHe froquency
valdity can be extended %o £ 110 MHz.

" Al requencies balow 3 GHz. the validity of tssue parameters (= and 7} can be relaxed to = 10% Il Iguid compensaton fonmula is appiied o
measured SAR values. Al frequencies above 3 GH2. the validiy of tissue parameters (c and o) & restricted (o + 5% The uncanarty & the RSS of
"nConvF uncertainty for indicatad targal Ussue parametars

% Alpha'Depth are detammined dunng caltirason. SPEAG warrants tha the remaning teniation dus 1o tha b y ettect aftor P

Blways ks than + 1% for frequencies below 3 GHz and below & KlunwsmucﬂzatnnymmnImhdfmumhp
diamaler from the hoondary.

Certificate No: EX3-3203_Sep16 Page §of 11

F-TP22-03 (Rev.00) 91 /166 HCT Co., LTD



pIaCT

HCTCO,,LTD.

FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

EX3DV4- SN:3S03

Seplamber 28, 2016

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

Frequency response (normalized)
T

IRAA!

—r

o+

1000 1500 2000

f [MHz]
o

2500 2000

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certfiicale No, £EX3-3803_Sep18

Page 7 of 11
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EX3DV4- SN:3903 Saptember 28, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz,R22
1
. . - . L o
Tot X z Tot X Y z
g‘
‘é“ 004 S=tpig=ar L 7 S S SO W S e + oot = = o
w
Rot ']
1 :‘.‘.ﬁ‘,_; f —?_:J |.T‘T.4H'.' 29 ""..T,i. <
Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
Cenificate No EX3.3903 Sap16 Pape 6 of 11
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EX3DV4- SN:3903 Septamber 28, 2016
Dynamic Range f(SARcaq)
(TEM cell , fyw= 1900 MHz)
1074 e
; .
10°%- = = =7t
x 3
1
— ‘v'
E 104+ | ipisagi il
B o il
c . SR |
(% !
W ¥ [
2 ’ ‘
= 104 ot | |
i / ’
10+ | "
-
» ; b
¥ e q
|
: il LU
10 10< 10 10 10 10 10
SAR [mW/cm3) -
* e
not compensated compensated
i<
< 0 P NS G S S e P R e i S S S
g " B . .. ) - . -—t e reer
ul
"o 107 10 100 1o 102 10%
SAR [mW/cm3]
- °
nct cnrr.;ial.nutoa compansstec
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cantficate No; EX3-1803_Sep16 Page 9aof 11
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EX3DV4- SN:3903 Saptember 28. 2016

Conversion Factor Assessment

f= 835 MH2WGLS R9 (H_conv) = 1900 MHz WGLS R22 {H_comvF)
‘0 |
|
LT -
1 ;x!
\ !
- 3 E-;
] ™
"
w
o
u:‘ e g
N - - - | 04 P e fa— e
] . " " » S w " © 5 [ v " = > 0 - -
vl clmml
i = odits =5

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

-0 -08 06 -04 02 00 02 04 08 DA 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cartificate No: EX3-3803_Sep16 Page 10 of 11
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EX3DV4- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement ‘ Triangular
Connector Angle (*) i -33.3
‘Mechanical Surface Detection Mode enabled
“Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamatar 1 10 mm
Tip Length “8mm
Tip Diameter 25mm
[ Probe Tip to Sensor X Calibration Point T mm |
Probe Tip to Sensar Y Calibration Point T mm
Probe Tip to Sensor Z Calibration Point . Tmm
| Recommended Measurement Distance from Surface 14 mm

Certificate No: EX3-3903_Sep16 Page 11 of 11
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FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002
HCTCO,,LTD.
Calibration Laboratory of S,
Schmid & Partner s - Jrrerioongg
Engineering AG % € sarviio saero a trtus
Zeughausstrasse 43, 3004 Zurich, Switzeriand 2N Swiss Calibration Service

Accredited ty the Swiss Accradilalion Secvica (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient ~ HCT

U

i

Accreditation No.: SCS 0108

Cortificata No: EX3-3863_Jul16

CALIBRATION CERTIFICATE

Chject

Caibeation procedure(s)

Caltirstion date

EX30V4 - SN:3863

QKCAL-O‘I VQA QA CAL-12.v8; QA CAL-14.v4, QA CAL-23.v5,

mmwmafwdmmupm

July 28, 2016

This calibeation cenificate documents the traceabiity to naional standards, which realze the phys
Tha and the L

[Caunmn Equipment used (M&TE crtcal tor calibeation)

Wih tonfick

units of emants (S)
y am given on the following pages and sre part of the cetificate

All casteations have besn conduciod n the dosed lnboratory taciity: amaronmant semperature (22 + 3)°C and humicity < 70%

Primary Standards 10 Cal Date (Certificate No | Scheduled Cabration
Powar meter NRP 5N 108778 06-Age-16 (No. 217-02288002289) Ape-1T
Power sersor NRP-Z91 SN 103244 D5-Agr-16 {Na. 217.02288) Apr-1T
Power sersor NRP-Z01 SN: 103245 05-Apr-16 {No. 217022885) Apt-17
Referencs 20 4B Atanuator SN: S5277 (20x) 05-Apr-16 (No. 217-02283) Apr-17
References Probe ES30V2 SN: 3013 3t-Dec-15 (Na. ES3.3013_Dec15) Oec-16
OAEL SN- 580 73-Dec-15 (No. DAEA-B50_Dec15] Owc-16
Sacondary Standards ] Chack Date (in house) Scheduled Chack
Power meter E44188 SN. GB41293374 06-Apr-18 (in house chack Jun-16) In howse check: Jun-18
Powear senscr E44924 5N: MY 41438087 D&-Apr-16 {in house chack Jun-18) In house check: Jun-18
Power sensor E4412A EN. 000110210 05-Apr-16 {in house chack Jun-18) In house chedc Jun-18
R¥ generatar HP 8545C SN: US3B42001700 04-Aug-86 {in house che Jun-18) in house chedk: Jun-16
Network Analyzer HF 8753E EN: US37360585 18.0c4.01 (in houss chack 021-15) in bouse check: Oc-18
Name Function
Gallbrated by: Claudo Leublar Labgratory Technician
I

Issued: July 29, 2015

This cerlificate shall not b reproduced excest in full winout wian approval of the lsbaratory.
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Acorodied by the Swiss Acorediiation Serice (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service s ane of the signatories to the EA

Multitatoral Agreement for the recognition of calibration cartificatas

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensiivity in TSL / NORMx,y,z

DCP diode compression pot

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

A B C.D modulation dependent inearization parameters

Polarization ¢ © rotation asround probe axis

Polarization 3 & rofation around an axls thal is in the piane normal to probe axis (al measurement center),

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

Calibration is Performed According to the Following Standards:

a)

b)
<)

d)

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

|EC §2208-1, "Procedure 1o measure the Specific Absorplion Rate (SAR) for hand-held davices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

|EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in closa proximity to the human body {frequancy range of 30 MHz to 8 GHz)", March 2010

KDB 8656684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

NORM(f)x,y.z = NORMy,y.z * trequency_respanse (see Frequancy Response Chart), This linearization Is
implementad in DASY4 software versions later than 4.2. The uncertainty of the frequency response is inciuded
in the stated uncertainty of ConvF

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

PAR: PAR is the Pesk to Average Ratio that is not calibrated but determined based on the signai
characteristics

Axy,z: Bx,y.z; Ox,y.z: Dx.y,z; VRx.y.z: A, B, C, D are numerical linearzation parameters assessed based on
the dats of power sweap for specific modulation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range exprassed in RMS voltage across the diode.

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

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

Sensor Offsel: The sensor offset corresponds to the offset of virtual measuremeant 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),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X Sensor Y 3 Sensor Z [ Une (k=2)
| Norm (ui(Vimy)" 0.35 034 ‘ 0.44 =101 % |
L[_)CP (mv)" 98.2 101.0 99.8 |

Modulation Calibration Parameters

uiD Communication System Name A 8 | C D VR Unc
dB | dBVuV a8 | mv | (k=2)
0 |ow [ X | 00 | o0 10 | 000 | 1314 | 30%
vy | oo | oo 1.0 1482
| [z 00 | 00 | 10 1497

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

A The uncerainties of Notm XY .Z 4 nat aftect the E™.fisld unceriainty Inside TSL {see Pages 5 and 6),

* Numarical linearization parameder; uncertainty nct requived.

* Uncertainty 1 detemmined using o max. deviation Fom Inesr responge applying rectangular distibutian and & exqesssd for tha suane of he
fiald valos
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue S|mulatlng Media

Conductivity Depth” Unc

f (MHz) © Pommwsty (Stm)*© ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 12.50 12.59 12,59 0.00 1.00 | £133%
300 453 0.87 11.75 175 1175 0.11 120 | +133%
450 43.5 0.87 10.84 10.84 10.84 0.20 125 | +133%
750 41.9 0.89 10.44 10.44 10.44 0.36 1.08 | +120%
835 415 0.20 10.03 10.03 10.03 0.48 0283 | +120%
900 415 0.97 9.81 9.81 a.81 0.28 1.11 £120%
1450 40.5 1.20 8.84 8.84 8.84 032 080 | +120%
1750 40.1 137 865 | 865 8.65 0.28 097 | +120%
1800 40.0 1.40 6,36 8.38 8.38 0.33 080 | +120%
1950 40.0 1.40 8.00 8.00 8.00 0.33 080 | £120%
2300 385 1.67 7.84 7.84 7.84 0.30 080 | £120%
2450 302 1.80 7.42 7.42 7.42 0,39 080 | £120%
2600 39.0 1.98 717 7.7 717 041 0.81 +120%
5250 358 a7 5.01 5.01 5.01 0.40 1.80 | £131%
5600 355 5.07 485 4.85 4.85 0.40 1.80 | £13.1%
5750 354 522 | a&02 4.92 4.92 0.45 180 | =£131%

“ Erequancy validity sbave 300 MHz of £ 100 MHz orly spplias for DASY vd 4 and higher (s86 Page 2} -uum«w:soum e
uncertainty is the RSS of the Convf- unceranty al calibration frequency and the y for the y band. Frequency validity
belorw 300 MHZ 18 = 10, 285, 40, 50 and 70 MH2 for ConvF assessmaonts at 30, B4, 123, imwmwmwdy Abova 5 GHz frequancy
mmycanoemnundruumm
M(mqmmmssmmowtdnydmmmmltamn)cmbvdmdm~!O%lrlmum 4 hed 10
measured SAR values. At freguencies above 3 GHz, mcv-lmydmueomumcundalummmw 5%. ’maancnnwuyslr-RSSd
e ComF uncertainty for indicated tarpet issue parameters.

“ Ajphaiiopth are determined during ¢ SPEAG 1 thal the remaining dewiation due 10 the boundary eflect aftor compensation is
atways less than 2 1'llcvrmqumuhnbw38mmnb|wanrothquuuabemmMcwmmdmmbwmanwlmmnp
diamenter from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Conductivity Dapth * Unc

1(MHz)® | Pormittivity" {Stm)© l ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 D.B0 | 12,11 12.11 12,11 0.00 .00 | 2133%
300 58.2 0.92 11.56 11.56 11.56 0.05 120 | +133%
450 56.7 0.94 11.24 11,24 11.24 0.09 125 | £133%
750 55.5 0.986 9.98 9.98 9.98 048 082 | +120%
835 552 0.7 9.73 9.73 973 0.48 080 | 2120%
1750 534 149 8.17 817 B.17 0.40 083 | £120%
1800 53.3 1,62 783 | 783 7.83 0.39 083 | +120%
2450 52.7 1.95 7.45 7.45 7.45 0.38 0.80 | +120%
2600 525 2.16 7.24 724 | 724 0.32 080 | £120%
5250 489 5.36 449 449 4.49 0.45 190 | £131%
5600 48.5 5.77 a7 377 3.7 0.55 1980 | 131 %
5750 48.3 5.04 419 | 419 4.19 0.55 1.90 | 131 %

‘mewumnymamumdamowuomyspolu'arnAsvvummr;m?nqu?].eesummmwm:wm The
uncesiaingy s tha RSS of the Comvi® uncentainty &1 calibration fraguency ard fhe unceainty for the indicated Frequency bend. Fregquency vahdiy
below 300 MHz is + 10, 25, 40, 50 and 70 MKz for Comd assessments & 30 54, 128, 150 anc 220 MHz respectivity Abave § Gz frequency
valicity can be extended 10 * 110 MHZ

* At frequencies below 3 GHz, the validiy of tissue paramaters {r and a) can be ralaxsc to = 10% if liquid compensation farmula is appled to
messured SAR values. Al fraquencies above 3 GHz, the vaidty of tissun parsmeters (= 4nd o) I8 mstncied to + 5% The uncenainty is the RSS of
the CanvF uncatanty for Indcated tarpet lissus parametans.

I Alpha/Depth are delemined during calbeation SPEAG warmants that the remaning cesiaton due 1o te baundary effect after compersation &
mnvnneslhaﬂ:1'Afuhmmmm35mwbobw;Z%'UkmnmsmSémdwdmmlmmmmmwt‘n
diametar from the boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15

144
~ 137
o
% L
3 121
E &
2 114 =
g F
g 104 g |
5 |
oy
° [
3 08+
o
®
% o7+

06

:)5,;__,4 Ll - | - - dedd

0 500 1000 1500 2000 2500 3000
i [MHz]
o *
1 ¥ m
Uncertainty of Frequency Response of E-fleld:  6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpeaq)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
f = B35 MH2 WGLS RS (H_conv) = 1900 MMz WGLS R22 (H_comfF)
-5 o %
.g. 2 g |
g g wi
crl‘l s - 1 ;;‘f;l 7:“ = VVI a“ 3;"‘ ;. "" " ‘I:"', S 777!}.77 A -
-i&u ”-.-!_Ju ni}:‘v n——L--

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

fion

10 084 -06 04 02 00 D02 O 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (7) 107.2
Mechanical Surface Detection Mode erabled
Optical Surface Detection Mode T disabled
Probe Overali Langth 337 mm
| Probe Body Diameter 10mm.
Tip Length ' 9 mm |
[ Tip Diameler ) 26 mm
Probe Tip to Sensor X Calibration Point Tmm |
Probe Tip to Sensor Y Calibeation Point 1mm
Probe Tip 1o Sensor Z Calibration Point ‘ 1mm
Recommended Measurement Distance from Surface 1.4 mm
Certdicate No: EX3-3663_Ju16 Page 110l 11
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HCTCO,LTD.
Calibration Laboratory of Schweizerisches Kafbeerdianst
Schmid & Partner ¢ Senvice suisse d'dtalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switreriand Swiss Callbration Service
Accredited by the Swins Accreditabion Service [SAS) Accraditation No.: SCS 0108

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

Calbraton dale

This cafibration certificale documents the Iracesbiilly to naticnal standards. which reakze tha phiysical unts of measurements (31),
The manssurements sod the uncaainbes wilh confidenca probadiity are given on e following pages ond are part of the cenifeais

AL cadibrations have beer sonducied in the closed laboratory faciiny: P (22 = 3)°C and bumidity < TO%
Cafibeation Equement used (METE critical for calibration)
Primary Sta 0 Cal Datw {Certifcate Na.) Scheduled Calliratian
Pawer meter NRP SN 104778 08-Apr-18 (No. 217-02268402288) Apr-17
Power sensor NRP-Z91 SN 103244 08-Apr-16 (No. 217-02263) Apr-17
Powar sanscr NRP-291 SN 103245 L& Ape 18 (No, 217-02269) Ape-17
Hofarence 20 d8 Atteustar SN 85277 (20x) 05 Ape-18 (Na, 217-02293) Apr-17
Hod Prabe ESI0V2 SN 3013 31.Doc-15 (No, ES3-3013_Deci5) Dec-18
| DAE4 SN 850 23 Dec 15 (No. DAE4-S60_Dec15) Dec-16
Seconcary Stancars 0 Check Date (in houss) Schecuted Check
Power meter E44168 SN: GB41293874 00-Apr-16 (in howse check Jun-16) In house chack: Jun-18
Power sensar E4412A SN MY41468087 O8-Apr-18 fin house check Jun-16] In house chack: Jun-18
Power sensor E4412A SN 000110210 O6-Apr-16 (in bouss check Jun-16) In house check: Jun-18
RF ger HP 66400 SN US3542U01700 04-Aug-59 (in house chack Jun-16] In house check: Jun-18
A ok Araiyzer HP 8753E SN US37190585 18-Oct01 (in housa Mod-l.’;) In house check: Oct-16
Caibrated by.
Approved by

lssued: July 29, 2018

Thes calibration cartificate shall not be reprockiced excegt in ful without writen approval of the aboratary,
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Tha Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreament for the rocognition of calibestion certificates
Glossary:
TSL tissue simulating fiquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y,2
DCce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B C.D modulation dependent linearization parameters
Polarization ¢ 1 rotation around probe axis
Polanzation 5 1 rotation around an axis that is in the plane normal to probe axis (at measurement center),
ie., 8 =0isnormal 1o probe axis
Connector Angle information used In DASY system 1o align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c}

L]
Meth

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) In the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

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

|EC 62200-2, "Procadure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximily (o the human body (frequency range of 30 MHz to 6 GHz)", March 2010

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

ods Applied and Interpretation of Parameters:
NORMx,y,2: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-ce¥; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values. i.e., the uncertainties of NORMx.y.z does not affect the E”-field
uncertainly Inside TSL (see below ConvF).
NORM(Ox.y,z = NORMx.y.z * fraquancy_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncerainty of ConvF
DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of pawer sweep with cw
signal {no uncertainty required). DCP does not depend on frequency nor media.
PAR: PAR s the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics
Ax,y.Z: Bx,y,z; Cx.y.z; Dx.y.2; VRx,y,z: A, B, C, D are numerical knearization parameters assessed based on
the data of pawer sweep for specific modulation signal, The parameters do nol depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.
ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anaiytical fiekd distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the paramaeters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty correspands to that given for ConvF. A frequency depandeant
ConvE is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz.
Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using  fiat phantom
exposed by a patch antanna.
Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe lip
(on probe axis). No tolerance required.
Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

i Sensor X Sansor Y SensorZ Une (k=2)
Norm (uVi(Vimy'): 146 1.83 1.55 101 %
| DCP (mV)" 100.9 99.5 99.3 ==

Modulation Calibration Parameters

uio Communication System Name A 8 c ) VR Unct
4B dBVRV a8 mv (k=2)
0 ow X | oo 0.0 10 | 000 | 2182 | 38%
. o Y 0.0 0.0 1.0 2325
Z 00 0.0 1.0 210.7

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

A The uncertainties of Norm XY Z da not affect the E-fisld uncenainty inside TSL (ssa Pages 5 and 6)
¥ Numerical insarzation parameten uncensinty nol reguired

¥ Uncartainly is detemined usng the max. deviaton from Inear respanse applying rectangular b Y and s exp d for the square of the
fiedd value
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth” Unc
f(MHz)® | Permittivity” {8im)” ConvFX | ConvFY | ComvFZ | Alpha® | (mm) (k%2)
750 41.9 0.89 6.96 £.06 6.96 032 | 281 | =120%
835 415 0.0 6.60 6.60 6.60 035 | 280 | +120%
900 415 0.97 6.50 8.50 6.50 0.31 284 | +120%
1450 405 1.20 5.64 5.64 5.64 048 | 2680 | £120%
1750 40.1 1.37 537 | 537 5.37 072 | 215 | £120%
1900 40.0 1.40 5.18 5.18 518 080 | 208 | +120%
1950 40.0 1.40 5.03 5.03 5.03 080 | 210 | £120%
2300 39.5 1.87 4.79 4.79 4.79 080 | 205 | £120%

© Frequancy velidity sbove 300 MHz of + 100 MHz onty applies for DASY w4 4 ard higher (see Pags 2). else It I6 resinctad 10 ¢ 50 MHz. Tha
uncatanty ks the RSS of the ConvF uncertamnty at caiibeation frequency and the uncertainty for the indcated frequancy band. Frequency valcty
below 300 MHZ 1s £ 10, 25, 40, 50 and 70 MMz for CanvF ussessmenty st 30, 64, 128, 150 and 220 MHz respecavely, Above 8§ GHz frequency
valkity can be extended to £ 110 MHz,

" At Trequencies beiow 3 (3Hz. the validity of 1saue parameters (c and o) can ba rataxsd 10 + 10% ¥ fgud compensaton formula 15 appled 1o
maasured SAR values. A lraguancies above 3 OHz, the valldity of tssue paramaters (c and a) is resincted 1o £ 5%, Tha uncardainly s the RSS of
the ConwF uncertainty for Indicated target lissus paramedars

G alphaDepth are datermined turing calbragion. SPEAG warrants that the remaining déviation due to the boundary efact atter compensation is
aways 1885 than = 1% foe frequancies below 3 Gz and below £ 2% for frequencies between 3-§ GHz at any distance larger than haf the probe tp
dameter from the baundary
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HCTCO,,LTD.

ET3DV6~ SN:1805 July 29, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth” Unc |

{{MHz}® | Permittivity" (sim)" ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) k=2) |
750 55.5 0.96 6.55 6.55 8.55 0.39 228 +120%
835 55.2 0.97 642 6.42 8.42 0.42 223 | +120%
1750 534 1.49 4.79 4.79 4.79 0.80 239 212.0%
1900 53.3 1.52 4,55 4.55 4.55 0.80 246 | 2120%

© Froguency validity above 300 MHz of + 100 MHz only applies for DASY Wi 4 and highar {see Page 2), eise it s rastncted to 4 50 MHz. The
uncartaity ks fhe RSS of the ConyF uncenainly at caityation fraquency and the uncerainty for the indcated frequency band. Frequency validity
below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 Mz respecvely. Above 5 GHz frequency
validity can be extenced 10 + 110 Mz

" At frequencies below 3 Giz, the validity of tssue paramelers (« 80d o) can ba relaxed to + 10% # lqud compensaton formuda is appled 1o
masgsured SAR values. At frequancies abava 3 GHz, the valkiny of tusue parameters [ and o} ls resificted 10 + 5% Tha uncanainty is the RSS of
tha ConvF uncartanty for indcated target Hssue parametars

" alphaDapth are determined during cakbraion. SPEAG warrants that the remaining davietion due to the beandary effect afer compeasation =
stways less than & 1% for frequencies below 3 GHz and below ¢ 2% for Mequencies detwesn 3-6 GHz at any distance larger than ha¥ the probe o
darmesar from the boundary

Cartificate No; ET3-1605_Jul16 Page 6 of 11
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FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002
HCTCO,,LTD.
ETI0V6- SN:1605 July 26, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

16

"
=5 1A
o
N E
= 1 : 1
g i ‘
2 114
8E . |
3 | 0‘{7_ . + -
8 F
?‘; 09 i |
'~ -
S oaf
g |
18 0 e

06

O 5 :_ - ! T | 1 | A 1L i | - - T 1 1 : 1 | - - A

0 00 1000 1500 2000 2800 2000
f [MHz]
ren e
Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

ETI0V6- SN:1606

Emor [dB}

Canlificate No: ET3-1605_Jul1é

4 90 BB Fuug

July 29, 2016
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Unceortainty of Axial Isotropy Assessment: * 0.5% (k=2)
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FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

ET30VE- SN 1805

July 29, 2018

Dynamic Range f(SAReaq)

(TEM cell , fova= 1900 MHZ)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No: HCT-A-1703-F002
HCTCO,LTD.

ET3DVE~ SN.1605 July 29, 2016

Conversion Factor Assessment

f =835 MHz WGLS RS (H_convF) f = 1800 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Lasdboo ol
comasnON

10 08 06 04 02 DO 02 04 05 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,,LTD.

ETIDVG- SN:1605 July 28, 2016

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

Other Probe Parameters

Sensor Arrangement | Triangular
‘Connector Angle () | 588 |
‘Mechanical Surface Detection Mode | m
Optical Surface Detection Mode ~ disabled l
Probe Overall Length 337 mm

"Probe Body Diameter I T 10mm |
[TipLength T i0mm |

Tip Diameter BAmm
Probe Tip 1o Sensor X Calibration Point ' 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Polnt 2.7 mm
Recommended Measurement Distance from Surface 4 mm
Certificate No: ET3-1806_Jul16 Page 11 of 11
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FCC ID: ZNFM250DSF

PaCT

Report No: HCT-A-1703-F002

HCTCO,LTD.
Calibration Laboratory of S,
Schmid & Partner Q_\—'//ﬁ% ,‘“‘\ g Schiweizerischer Kalibriordienst
Engineering AG 1 X "" '“‘"“"““"‘"ﬂ bfctn
o e LN ‘\. o/ S swiss Catlbration Service

Accradied by the Swiss Accredtation Sarvice (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Mudtitateral Agreement far the recognition of callbration certificates

Client

Accreditation No.: SCS 0108

This catbeation # the y to standards, which realze the phy units of 1S1)
The and the inilles with confidence probabiity are given on the following peges and are part of the cenificate.
Al caibxations have been conducied in the dossd lab y faclity: (22 £ 3)°C and humidity < 70%.
Catbraton Equipment used (MATE critical for calibration)

Primary Standads 10 Cal Date (Cartficate Na ) Schedued Calbraton
Power mates E44158 GBL1203672 Qt-Apr-15 (No. 297-0212€) Mar-10

Poww sensor 44124 MY41408087 O1-Apr-15 (No. 217-02128) Mar-18

Refarence 3 4B Atenuator Si. 55054 (3c} Q1-Apr-15 (No. 217-02120) Mar-10

Reterence 20 uB Atorualor SN S527T (20%) O1-Apr-15 (No 217-02132) Mar-18

Refarence 30 U6 Atenuator SN. 55129 [30b) QtApr-15 (No. 257-02133) Mar-10

Referance Probe ES30VZ 5N 3013 30-Dec-14 {Na. ES3.3013_Dec14) Dec-18

DAE4 SN. 660 14-Jan-15 (No. DAE4-8E0_Jan15) Jan-16

Standands [v] Chack Data (n housal) Schedulea Check

RF genarator HF B648C US3842U01700 A-Aug-45 (In house check Apr-13) In hause chack: Apr-18
Network Analyzer HP 87538 US3TI00585 1E-Oct-01 (in house check Oct-15) In hause check: Ogt-18

Function

This calibration cemficate shall nat ba reproduced except in full without wntten soproval of e lbomory

Certdficate No; EX3-3797_Nov1s
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ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

Calibration Laboratory of \\\‘\\',_Z,‘ S Schweizerischer Kalibrierdi

Schmid & Partner % C Service suisse détalonnage
Engineering AG z S Servizio syizzero di taratura

Zeughausstrasse 43, 1004 Zurich, Switzarland "v.ﬁ;‘ S gwins Calibeation Servics

Accredied by the Swiss Accredtalion Serace (SAS] Accregitation No.: SCS 0108

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

Multilateral Agreement for the recognition of caiibration centificates

Glossary:

TSL issue simulating liquid

NORMx.y,z sensitivity In free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression point

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

AB.CD modulation dependent linearization parameters

Polarization p o rotation around probe axis

Polarization 9 8 rotation around an axis that is in the plane normal to probe axis (al measuremeant centar),

Le, 8 =01 namal to probe axis
Conneclor 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)

)
<)

d)

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

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

IEC 62208-2, "Procedure o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

NORMz.y,z: Assassed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; | > 1800 MHz: R22 waveguide).
NORMx,y,z are only Intermediate values, | 6., the uncertainties of NORMx,y.z does not affect the E*-fisld
uncertainty inside TSL (see below ConvF),

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

DOCPx,y,z: DCP are numerical linearization parameters assessed based 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

Ax.y,z Bx,y.z; Cx.y.2z; Dx,y.z; VRx.y.z A, B, C, D are numerncal ingarization parameters assessed based on
the data of power swaep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dlode.

ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same 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 to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * CanvF whereby the uncertainty corresponds to that given for CanvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vaidity from + 50 MHz to £ 100
MHz,

Spherical isotropy (3D deviation from isotropy): in a field of low gradients reafized using a flat phantom
axposed by a patch antenna.

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

Cannector Angle- The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).

Centificate No. EX3-3797_Nov15 Page 20! 11
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EX3DVA - SN.3797 November 24, 2015
Manufactured:  April 5, 2011
Calibrated: November 24, 2015
Calibrated for DASY/EASY Systems
(Necte: nen-compatible with DASYZ2 system!)
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HCTCO,,LTD.

FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

EX30Va- SN:3767

November 24, 2015

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

Basic Calibration Parameters

B Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVIVim)' )" 0.62 0.56 0.56 £10.1% |
| DCP (mV)" Q9.5 97.0 98.4
Modulatipn Calibration Parameters
uID Communication System Name A B8 [ [5) VR Unc®
d8 dByuv dB mV (k=2)
0 Tcw x 0.0 0.0 1.0 D00 | 1775 | 225%
Y 0.0 0.0 1.0 176.9
Z | 00 _o_,.o.i 10 1718

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

* The uncartainties of Norm XY.Z do not affect the E*fiskd uncentarty inside TSL (see Pages § and 6)

" Numerics! lineanzstion parsmeter uncsrtainty not requined.

* Uncarainty ts ditermingd using the max. daviation from lnesr respanss apglying rectangular dstibution and s expressed for the squsre of B

fisld vale

Cantilicate Na: EX3-3787_Nov1h
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ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

EX30Va-SN:3797 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unc
f(MHz)® | Pormittivity" (8im)” ConvEX | ConvFY | ConvFZ | Alpha®| (mm) | (k=2)
750 41.9 0.89 9.38 9.38 9.38 032 | 096 | +120%
835 41.5 0.90 .98 B.98 8.98 016 | 178 | $£120%
200 415 0.97 .86 8.86 8.85 021 | 153 | +120%
1450 40.5 1.20 7.73 7.73 7.73 015 | 177 | £120%
1750 40.1 1.37 7.85 7.85 7.85 035 | 080 | +120%
1800 40.0 1.40 7.61 7.61 7.61 034 | 080 | +120% |
1950 40.0 1.40 7.32 7.32 7.32 039 | 083 | +120%
2300 395 1.67 7.27 7.27 7.27 039 | 085 | £120%
2450 39.2 1.80 6.90 6.90 6.90 040 | 080 | £120%
2600 39.0 1.96 6.68 6.68 6.68 046 | 080 | £120%
3500 37.8 2.91 .61 6,61 6.61 039 | 099 | £131%
5200 36.0 466 4.80 4.80 480 | 040 180 | 213.1%
5300 359 476 4,59 4.59 4.59 0.40 180 | 2131%
5500 356 4.96 452 4,52 4.52 0.45 180 | +131%
5600 355 5.07 4.21 4.21 421 0.50 1.80 | +131%
5800 353 5.27 420 | 420 | 420 | o050 | 180 | +131%

" Fraquency validey above 300 MHz of * 100 MHz only appies for DASY 4.4 and highar {se Paga 2), else it is rastricted 1o = 50 MHz. The
uncertainty & the RSS of the Comd uncenainly &t caltraton frequancy and the uncarainty for the indcated frequency band. Frequency vafidity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ComF assessments at 30, 64, 128, 150 and 220 Mz respectively. Above 5§ GHz frequency
vaidity can be exended 10 = 110 MHz

" At froquencies bolow 3 GHz, the valdity of lissus parsmeters (c and n) Gan ba relaxed 10 + 10% ¥ fgud compensation formua s applied to
measured SAR vades, Al froquancies abiove 3 GHz. the valldity of ts5ue paramedters (c and o} is resticted to = 5%, The uncenainty i Iha RSS of
the ConvF uncertainty for ndicaied target bszue parametars.

“ Alpha/lepth ane ed durning cal SPEAG thal the rermaining devistion dus 10 the boundary sffect after compansation &
atways less than ¢ 1% far frequencies below J GHZ ana below £ 2% for frequencies batwesn 3-5 GHz &t any distance larger than half the probe tip
diameler from the boundary

Certificate No. EX3-3797_Novis Page 5 of 11
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ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

EX3DV4.- SN:3797 Novermber 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity . Depth” Unc
1(MHz)" | Permittivity” (8m)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) |  (k=2)
750 555 0.96 939 9.39 9.39 020 | 118 | s120%
835 55.2 0.97 9.17 0.17 9.17 0.32 .08 | +120%
1750 53.4 1,40 7.52 752 | 7.52 042 | 080 | £120%
1900 533 1.52 7.32 7.32 7.32 0.31 097 | +120%
2450 52.7 1.95 6.91 8.01 6.91 034 | 085 | +120%
2600 525 216 6.75 675 6.75 016 | 098 | £120%
5200 49.0 530 | 424 4.24 4.24 0.50 190 | £131%
5300 48.9 542 4.07 4.07 4.07 050 | 100 | £131%
5500 486 565 380 | 380 380 | 055 | 190 | 2131%
5600 485 577 3.54 3.54 3.54 060 | 190 | £131%
5800 48.2 6.00 384 384 384 | 080 | 190 | £134%

" Frequency vafidity sbove 300 MHz of = 100 Miz oy applies for DASY vi 4 and higher (sse Page 2|, sise & s restricted 1o + 50 MHz Thw
uncanainty is the RSS of me ComF uncantanty st calibeation Sequency and tha uncartainty for the ndicaled frequency band. Fraquancy valikifty
Dasdow 300 MHZ is = 10, 25, 40, 50 and 70 MHz for ConvF assessments @t 30, 64, 128, 180 and 220 MHz respectively. Above 5 Gz frequancy
validity can be extended to £ 110 Mz

' AL Irequencies below 3 GHz, tha valiiity of tesue paramalens {x and o) can be relaxed 1o = 10% Il liquid compensation f i5 apphed 1o
measired SAR values. At frequencies above 3 GHz, the validty of hssue parameters (¢ and o) & restrcied 1o £ 5%, The uncertamly is the RSS of
the Corwf Lnoertainty for indicated target lissue paramebsn.

“ AlpnaDepth ore determined during caibration. SPEAG wrmants (hat ths remaining devialicn due 10 the boundsey aftect afier compensation is
Aways less Ihan = 1% 1or frequancies besow 3 GHz and belw = 2% for fraguencies betawen 3-6 GHz at any astanca larger than had the prote op
diametar from the boundary

Cartificate No: EX3-3797_Novis Page 6 of 11
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FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

EX3DV4-- SN:3797

Frequency response (normalized)

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

November 24, 20156

500 100C 1500 2000 2500
f [MHz]

Uncertainty of Frequency Response of E-fleld: £ 6,3% (k=2)

3000
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EX3DV4.. SN.3T797 Novembar 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
N "r.. oy 7 A 0 % T
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T X Y z Tat Y 4
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCTCO,,LTD.

EX3DV4- SN-3797 November 24, 2015

Dynamic Range f(SAR}zaq)
(TEM cell , foyu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002
HCTCO.,LTD.
EX30Va- SN.3797 November 24, 2015
Conversion Factor Assessment
f= 835 MHz, WGLS R9 (H_comfF) = 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

EX3DV4- 8N:3797

Novernbor 24, 2015

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

Other Probe Parameters

i Sensor Arrangement Trianguiar
i Connector Angle (") 67.5
| Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode . disabled
| Probe Cverall Length 337 mm
" Probe Body Diameter 10 mm
Tip Length amm
Tip Diameter 2.5mm
‘Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Pont 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cartificate No: EX3-3787_Nov15
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FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrases 43, 6004 Zurich, Switzerland

Actredited by the Swiss Accredéation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Ciient

HCT (Dymstec)
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Cartificate No: D835V2-4d165_Nov15

Schweizerischer Kslibrierdienst

c Sarvice suisse d'éalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

[CALIBRATION CERTIFICATE

o

Calbration procasura(s)

Calbration date:

| Tha and the «

DB35V2 - SN: 4d165

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

MNovember 24, 2015

Caltraton Equipment used (MATE critical for caliteation)

This caiibration certificats documants the traceability 10 national standards, which reatze the physical units of measurements {ST).
figs with confidence probabiity are given on the following pages and are part of the cetticate.

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

Primary Standards 0# Cail Dats (Cerificatn Na.) Schaduled Caibration

Powar meter EPM-4424 GRI74B0704 07-0c1-15 (No, 217-02222) Oct-18

Pawar sansor HF 84814 US37292763 07-Oct<15 (Na, 217-02222) Cct-16

Powar sansar HP 8481A L MY41082317 07:Oct=15 [(No. 217-02223) Oct-16

Helerance 20 dB Atéquator SN: S058 (20k) 01-Ape15 (Na. 217-02131) Mar-16

Type-N mismaich combirstion SN: 5047.2 1 08327 01-Apr-15 (No. 217-02134) Mas-16

Retarenca Probe EX3DVA SN: 7348 30-Dac-14 (No. EX3-7348_Dec14) Dec-15

DAE4 SN 601 17-Aug-15 (No. DAES-G01_Augis) Aug16

Secondary Standards liow Cheex Date (in house) Scheduled Check

AF generntce AAS SMT-06 | 100072 15-4an-15 {In house check Jun-15) In house chetk Jun-18

Netwark Analyzar HP 8753E ! US37360585 S4205 18-Oct-01 (in house check Ocf-15) In house check: Oct-18
Namea Function Sigrature

Calibrated by: Michas! Waber Labaratory Techinician

Agproved by: Katja Pokovic Technical Manager

lssued' November 24, 2015

This calinration cedificate shull hot be reproduced axcept in lull withou! wiitten approval of the laborslory
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Accreditad by tha Swiss Accreditation Sarvioa {SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL fissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the fiat phantom section, with the arms onented
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%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 1.5 0,90 mho/m
Measured Head TSL parameters (220+0.2)"C 426+6% 0.92 mho/im = 6 %
Head TSL temperature change during test <05'C - —_—
SAR result with Head TSL
SAR averaged over 1 env’ (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 2.29 Wikg
SAR for nomenal Head TSL parameters normalized to AW 9.06 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parametess and calculations were apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters {220:02)°C 55626 % 0,29 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 maasurad 250 mW Input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.25 W/kg = 16.5 % (k=2)

Cenilicate No: DB3SV2-44165_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impedance, tranaformed to feed point 478Q-681Q
Retumn Loss -227dB

General Antenna Parameters and Design

I Electrical Delay (one direction) 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 semengid coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole, The antenna (s therefore short-clroulted for OC-signals. On some of the dipotes, small end caps
are added to the dipole arms in order to improve matching when lcaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not alfected by this change. The overall dipole length |s still
according to the Standard,

No excassive force must be appiied to the dipole arms, because thay might bend or the soldered connections near the
{eedpoint may be damaged.

Additional EUT Data

Manufaciurod by SPEAG
Manulactured on December 28, 2012
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DASYS5 Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 4d165

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

Medium parameters used: = 835 MHz; 6 =092 S/m; & =42.6, p = 1000 kg/m’
Phantom section: Flat Section

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

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

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 60,39 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.40 W/kg

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

Maximum value of SAR (measured) = 3.03 Wikg

St

0dB=3.03 Wikg =481 dBW/kg

Canificate No: DB35V2-4d165_Nov15 Paga50lB
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FCC ID: ZNFM250DSF

Report No: HCT-A-1703-F002

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 24.11.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165
Communication System:; UID 0 - CW; Frequency: 835 MHz )
Medium parameters used: f = 835 MHz; o= 0.99 S/m; & = 55.6; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

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

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

o Electronics: DAE4 Sn601; Calibrated: 17.08.2015

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

o DASYS252.8.8(1222), SEMCAD X 14.6.1(§7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

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

Peak SAR (extrapolated) = 3.54 W/kg

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

Maximum value of SAR (measured) = 3.17 Wikg

206
41

L F e

825

0dB =317 Wkg = 5.01 dBW/kg
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Report No
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, §  Schweizerischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG = C ' garvinio svizaero o sntrs

Zoughausstrasse 43, 8004 Zurlch, Switzedand K S swiss Calibration Service
Accrudited by the Swiss Accradiation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognition of calibration certificates

ciont  HCT (Dymstec) Certificate No: D1900V2-5d061_Apri16
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d061

Calibeation procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Catbration dat: April 25, 2016

This calration certificate documants the traceabiity to nationad standards, which realize the physical units of measurements (Si)
The measuwramants and the uncedainties with confidance probability are given on the following pages and are part of the cerificats.

All caibrations have been conducted in the clossd aboratory 1aciity. environment lempenatus (22 « 3)"C and humidity < 70%

Calibration Equipmant used (MATE crtical for cadbration)

Primasy Standargs 10 # Cal Dats (Certificats No.) Scheduled Calivraton

Power meter NAP SN: 104778 06-Ape-16 (No, 217-02262/02289) Apr-17

Power sansor NAP-291 | SN 103244 05-Ape-18 (Na. 217-02268) Agra7

Power sansce NAP-281 BN 103245 06-Apr-16 (No. 217-02289) Apr17

Aeterence 20 dB Atenuator SN: 5058 {20K) 05-Apr-18 (No. 217-02292) Apr-17

Type-N migmatch combination SN:S0M7.2/ 06527 05-Apr-16 (No. 217-02295) Ape-17

Referancs Probe EX30VA SN; 7349 31-Dec15 (No, EX3-7348_Dec15) Dec-16

DAES SN: 601 30-Dec-1% (No DAE4-601_Dec15) Dec-16

Secondary Standards 1D ¥ Check Date (In house) Scheduled Check

Powar meler EPM-842A SN; GEIT4EGT04 07-Oct-15 (No, 217-02222) In house check: Ocl-16

Pawaer sensor HP 84814 SN: US37292783 07-0ct-15 (No, 217-02222) In housa check; Oct-165

Power sensur HP 84814 EN: MY41082317 07-Oat-15 (No, 297-02223) In hause check: Og1-16

AF genermtoe RAS SMT-08 | 8N: 100872 15-Jun-15 {in house check Jun-15) In house check: Oct-16

Network Anatyzor HP 8753E | BN: US37390585 18-0ct-01 (in house chack Oot-15) In house check: Oct-16
Name Funation Sigralure

Callbrated by Michaal Wabar Lavoratory Technician /{%
Approved by: Kalja Pakovic Technical Managar /gf 4

Issued. Apnl 26, X016

This calibention cediticata shall not be reproduced axcept in full without writton approval of the iaboralory.
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¥ RIC TS
Calibration Laboratory of S, G Schweizeriacher Kalibrierdienst
Schmid & Partner M c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 33, 8004 Zurich, Switzerland NN S Swiss Calibration Service
UM
Accredited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilaters! Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
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,

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

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

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

Certificate No: D1200V2-5d061_Apri6 Page20i8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center- TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 400+6% 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
SAH moeasured 250 mW input powar 9.53 Wixg
SAR tor nominal Head TSL paramsters normafized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220*C 53.3 1.52 mha/m
Measured Body TSL parameters (220+02)°C 529+26% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C - —
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)

Centificate No: D1900V2-50061_Apr16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point s250+7712
Retum Loss -221dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 479Q+B5/Q

Heturn Loss -21.0dB

General Antenna Parameters and Design

I Elactrical Delay (one direction) | 1192 ne

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond amm of the dipole. The antenna i therefors short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurement Condifions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard.

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

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 10, 2004
Centificate No: D1900V2-50d061_Apr16 Page 4 ol B
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DASYS5 Validation Report for Head TSL

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

Communication System: ULD 0 - CW; Frequency: 1900 MHz
Medium parameters used: F= 1900 MHz; o = 1,37 S/m; & = 40; p = 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2011)
DASYS52 Configuration;
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12,2015;
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 107.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 Wikg

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

Maximum value of SAR (measured) = 14.5 W/kg

dBe
0

-3.80
-7.60
-11.40
-15.20

-19.00

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

Certificate No: D1200V2-53061_Apri6 Page 50i 8

F-TP22-03 (Rev.00) 143 /166 HCT CO., LTD



[
ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

Impedance Measurement Plot for Head TSL

25 Apr 2016 11158358

LRD s1 1 U FS 1:-592.479 3 6882 0 BALEE pH L 953,000 800 MH:z
.
De
\
Ca :,,/ e !
£ » -
]
y
\
16"
CH2 8313 Loe 5 gf/REF -39 dB ) :-22,114 d6 L 909,000 BEH MHz
4 + + 4 "
Del : 4 4 4 4 " 4 | +
e + 4 L i 4 ».__,_——.‘"' 2
Ca = L =
< -~ - ——T
b=
S i -
D> iz
4 4 — b + + + 4
;._3 i \ ‘./ 4 ' i 4
4 4 : \+ .“‘ + 4 4 4
\’
Mg | 4 4 . 4 i : + 4 4
?M'.Y 1 ‘.i:'.ﬁaih sen “H BT P 2 '_-;.-‘\V’u'i\' 00 ri~:
Cenificate No: D1900V2-5d061_Apr18 PageB ol B

F-TP22-03 (Rev.00) 144 /166 HCT CO., LTD



[
ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

DASYS5 Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: [ = 1900 MHz; 6 = 1.49 S/m; & =52.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

» DASYS5252.8.8(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=Smm, dy=5mm, dz=Smm

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

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 9.82 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
-11.40

-15.20

-19.00

0dB = 149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner a—r = S Service suisee d'étalonnage
Engineering AG % C servitio svizzero i taraturs

Zeughousstrasss 43, 5004 Zurich, Switzerland Y ,'ﬁ_\_.\’ S Swiss Calibration Service

Accrodited by the Swiss Accroddason Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories 1o the EA

Multilaternt Age for the recognition of callbration certificates

cient  HCT (Dymstec) Cortificate No: D2450V2-965_Apr16

CALIBRATION CERTIFICATE

Dbject D2450V2 - SN: 965

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

Calibaton date; April 19, 2016

This calitvation © dox tha t bifity to natianal standasds, which reatize the physical units of measurements (SI).
| The massuraments and the uncertaintias with confidence peobabilty ase given on the tollowing pages and are pan of the canificate

M calibrations have been conducted In the ciosed labomatory taclity: ervieanmont termperature (22 + 3)°C and numidity < 70%

Catvration Equipment used (MATE critical for cafibestion)

Primary Standards 104 Cal Date (Cerilicate No.| Schaduted Cal
Powar metet NP SN: 104778 06-Apr-16 (No, 217-02288/02289) Apr-17
Powsr sensor NRP-21 SN 103244 06-Apr-16 (No. 217-02264) Aor17
Power sarsor NRP-281 SN 103245 06-Ape-16 (No. 217-02280) Age-17
Fetarence 20 dB Altenuator SN: 5058 (20K) (5-Ape-16 (Mo, 217-02292) Apr17
Typo-N mismulch combination | SN: 50472/ 06327 DS-Apr-18 (No. 217-02285) Apr17
Hatorence Probe EX30VA SN, 7349 31-Dec-15 (No. EX3:7548_Dac15) Doc-16
DAES SN:B0 30-Doc-15 (Na. DAE4-601_Decs) Doc-16
Sacondary Standards iD# Check Date (m house) Schaduled Check
Powar meser EPM-442A 5N; GHIT480704 07-0ca-15 (No. 217-02222) In house check: Ogl-16
Powar sensor HP 8481A SN: US37292783 07-0c1-15 (No. 217-02222) In house check: Oct-16
Pawar sensor MP 8481A SN: MYA1092317 07-Oct-AB (No. 217-02223) In housw check: Oct-18
| FiF genecator RAS SMT-08 SN 100872 15 Jun-15 {in house check Jun-15) In house check: Oct-16
Netwark Anatyzor HP 8753E | 58 US57390585 18-0c-01 (in house check Oct-15) In housw check: Oct-18
Mama Funation Sgrature

Calbrated by, Michasel Webet tabaratory Technician /{ %_
Aprowed by: Katia Pokavic Technical Manager //’Z %;,.

Issued: Apré 20, 2016

This calibration cenifi:ate shad not be reproduced axcept o full wthout witten spproval of Ihe aboratary.
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Calibration Laboratory of RS

BRI Schw brierdi

Schmid & Partner i\%%//ﬁ& S swu:m‘ aut:::. nmg': "

Engineering AG =i C  serviaio svizzero di tarstura
Zeughausstrasse 43, B004 Zurich, Switzertand '»,,,,.@‘\ﬁ,\-’ S  Swiss Calibration Service
Aecredited by 1he Swiss Accraditation Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Ag t for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x.,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

* SAR measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The tollowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mha/m
Measured Head TSL parameters (220=02)°C 40026 % 1.83 mho/m =6 %
Head TSL temperature change during test <05'C - -—
SAR result with Head TSL
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 250 mW Input power 12.7 Whg
SAHA for nominal Head TSL parameters normalized 1o TW 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 589 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tempersture Permittivity Conductivity
Nominal Body TSL. parameters 220"C 52.7 1.95 mho'm
Measured Body TSL parameters (2204 02}°C 527x6% 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 Caondition
SAR measured 250 mW input power 12.4 Wikg
SAR for nominal Body TSL parameters normalized o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Whkg
SAR for nominal Body TSL parameters 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 54610+ 380

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 510045910

Hetumn Loss -24.5dB

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1162 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is theretore short-circulted for DC-signals, On some of the dipcées, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the positien as explained in the
“Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive lorce must be applled to the dipoke arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on November 19, 2014
Cenihcate No: D2450V2-865_Apr1é Pagedof 8
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Report No: HCT-A-1703-F002

DASYS5 Validation Report for Head TSL

Test 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

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76). Calibrated: 31.12.2015;

Sensor-Surface: 1, 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12.2015
Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

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

Date: 19.04.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5Smm
Reference Value = 112.4 Vim; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 20.7 Wikg

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =207 Wikg = 13.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 9635

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

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

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.12.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

« DASYS52528.8(1258); SEMCAD X 14.6.1(7372)

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

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 W/kg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.78 W/kg

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

dB

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =200 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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Callbt:ation Laboratory of S‘A\L\éﬂ"': G  Schweizerischer Kalibrierdionst
Schmid & Partner A Service suisse d' étalonnage
Engineen‘ng AG i%/_\ 3i © Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand N S swiss Calibration Service
AR
Accrodited by he Swise Accredilation Servics {SAS) Accraditstion No.: SCS 0108

The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agreement for the recognition of callbratien cerfificates

ciem  HCT (Dymstec) Contificate No: D2600V2-1106_Feb16

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1106

Calltiraton procecare(s) QA CAL-05.va ) | ‘
Calibration procedure for dipole valdaﬁon kits above 700 MHz

Caltyration dale February 18, 2016

This calbration cerlilicate doclments the traceabiity to national standards, which realize the physica unts of measuraments {S1),
The muasicemants and the uncedanties with confidence protatiity ame gvan an the Sollowing pages and are pan of the cantificate

All cadbrations have been conuucted In the ciosed laboratory facility: anvwonment lemperalure (22 + 37°C and humidity < 70%

Calbration Equipment used (METE critical lor calibention)

Primary Standards Da Cal Date (Ceniticats No,) Soheduled Calibraton

Powar meter EPM-442A GHIT480704 07-0ct-15 (No. 217-02222) Oct-16

Power sensar HP B48TA US37292783 07-0ct-15 (No. 217-02222) Cer-16

Power sonsor HP 84814 MY41052317 07-0ct-15 (No. 217-02223) Qet-18

Refarence 20 d8 Attenuator SN: 5058 {20k) 01-Apr-15 (No. 217-02131) Mur-16

Typa N msmatch combination SN: 50472/ 05327 01-Apr-15 (No. 217-02134) Mas-16

Refarnce Probs EX3DV4 SN: 7348 31-Dec 15 (No. EX3-7328 Dects) Dec-16

DAE4 SN: 601 3:Dec 15 (No. DAEL.E01_Dects) Dec-16

Secondary Standards 0 Check Date (nhouse) Schaculsd Chack
| AF generator RAS SMT-06 100872 16-Jun-15 (in hause check Jun-15) In house check: Jun-18
I Network Analyzer HP 8753€ US37390685 54206 180201 (in houso check Oct-15) In house choeck: Oc-16
| Name Functian S ine
| Calitwated by Claudea Laubler Labaratary Tachnician

]meedw Katja Fokovic Technical Manager /ﬁ%f_

Issuod: Fabruary 18, 2016
This callbration cartificate shal not be reproduced axcept in full wehout weittan approval of the lataratory.

Caertificato No: D2600V2-1106_Feb16 Page 1 0!8

F-TP22-03 (Rev.00) 155 /166

HCT CO., LTD



A
ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

Calibration Laboratory of

. S Schwelzorischer Kallbrierdienst
Schmfd & F"a rtner c Sarvice sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerlsand S Swiss Calibration Service
Accrediied by the Swiss Accradgation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

* SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized 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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nomina! Head TSL parameters 22.0°C 390 1.96 mhao/m
Measured Head TSL parameters (220+£02)C 381+6% 2.01 mhoim = 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
SAA measured 250 mW input power 140 Wikg
SAR for nominal Head TSL parameters normalized 1o TW 55.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAR measured 250 mW input power 618 Wikg
SAR for nominal Head TSL parameters normatized to 1W 24.5 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (22.0+0.2)°C 52526% 218 mhom =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
SAH measured 250 mW Input power 13.4 Wkg
SAR for nominal Body TSL parameters normatized 10 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5,94 Wikg
SAR for nomina! Body TSL parameaters normalized to 1W 23.7 Wikg = 16,5 % (k=2)

Certificate No: D2800V2-1106_Feb16

Page 3 of B

F-TP22-03 (Rev.00)

157 /166

HCT CO., LTD



A
ha- FCC ID: ZNFM250DSF Report No: HCT-A-1703-F002

HCTCO,,LTD.

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed polm 49540 -7310
Return Loss -227dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44BQ-60 0

Return Loss -215d6

General Antenna Parameters and Design

| Etectrical Dalay (ane direction) | 1.150 ns |

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

The dipole s made of standard semiriged coaxial cable. The center conductar of the feeding line is diractly connected to the
sacond arm of the dipole. The antenna is tharefore shon-circuited for DC-gignals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded acoording to the pesition as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length s still
according o the Standard.

Nao excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufactured on February 18, 2015
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DASYS Validation Report for Head TSL

Date: 18.02.2016
Test Laborntory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

Communicaton System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: { = 2600 MHz: 6 = 2.01 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12,2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30,12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS5252.8.8(1258); SEMCAD X 14.6.1(¢7372)

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

Reference Value = 113.4 V/im: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.19 Wikg

Maximum value of SAR (measured) = 23.1 Wikg

-4.89
-9.77
-14.66
-19.54

-24.43

0dB =231 W/ke = 13.64 dBW/kg
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DASYS Validation Report for Body TSL
Date: 18.02.2016
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz: 6 = 2.18 S/m; ¢ = 52.5; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12,2015;
« Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back), Type: QDOOOPS0AA; Senal: 1002

« DASYS252.8.8(1258); SEMCAD X 14.6,10(7372)

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

Reference Value = 1041 V/m: Power Drift =0.05 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(I g) = 13.4 W/kg: SAR(10 g) = 5,94 W/kg

Maximum value of SAR (measured) = 21.2 Wikg

-4.82
-9.64
-14.46
-19.28

-24.10

0dB =21.2 Wikg = 13.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engineenng AG

s peag

Zeughaussirasse 43, 8004 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /fwwaw. speag com

Certificate of conformity / First Article Inspection

item Triple Modutar Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz — 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] |EEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

2] |EC 62209 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

2005

[3] IEC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

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

Conformity

Based on the dimensions and sample tests above, we certify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date

Signature / Stamp

16.07.2015

Schend & Paar By necrg AG

Zengg! it apgs 17 -u\?dm s
W $43155705. Fam +4F43 245 9779
i@ s

s

85 COM, L (W WW. SP0g Com

DocNo BB1-~-QDOXOPS1C-0
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a 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 57.0 449 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
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

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

SAR Dlelectrlc Parameters CW Validation Modulatlon Validation
System prope Probe | oot | Diole | Date
00 Type s [BES Measured Measured o ... —Probe Probe MOD. Duty o
. on Permlttlwty Conductivity yLlnearltylsotropy Type |Factor

5 | 3903 |[EX3DV4| Head | 835 | 4d165 | 2016.10.10 41.4 PASS | PASS | PASS |GMSK|PASS

1 3863 |[EX3DV4| Body | 835 | 4d165 | 2016.08.09 55.3 0.99 PASS | PASS | PASS [GMSK|PASS| N/A
1 3863 |[EX3DV4 | Head [1900| 5d061 | 2016.08.08 40.3 1.43 PASS | PASS | PASS |GMSK|PASS| N/A
4 1605 |ET3DV6 | Body |1900| 5d061 | 2016.08.09 53.5 1.49 PASS | PASS | PASS |GMSK|PASS| N/A
5 | 3903 |[EX3DV4| Head |2450| 965 |2016.10.10 39.4 1.82 PASS | PASS | PASS |OFDM| N/A |PASS
3 | 3797 |EX3DV4| Body |2450| 965 |2016.05.03 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
3 | 3797 |EX3DV4 | Head |2600| 1106 |2016.03.07 39.2 1.94 PASS | PASS | PASS | N/A | N/A | N/A
3 | 3797 |EX3DV4| Body |2600| 1106 |2016.03.08 52.1 212 PASS | PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary 1g

Note;

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