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TEST REPORT

Test Report No. : MWR151101111 “E')‘;Vteillfgf
Equipment under Test : Mobile Phone
Model /Type : L505
Listed Models : N/A
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer : Skycom Telecommunications Co., Limited

Rm604, East Block, Shengtang Bldg., No.1, Tairan 9 Rd.,

Address Chegongmiao, Futian District, Shenzhen, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

IEEE Std 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.

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB447498 D01 General RF Exposure Guidance v05r02 : Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies

KDB648474 D04, Handset SAR v01r02: SAR Evaluation Considerations for Wireless Handsets

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 : SAR Measurement Requirements for 100
MHz to 6 GHz

KDB865664 D02 RF Exposure Reporting v01r01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 D01 802.11 Wi-Fi SAR v02r01: SAR GUIDANCE FOR IEEE 802.11 (Wi-Fi) TRANSMITTERS

KDB941225 D01 3G SAR Procedures v03: 3G SAR MEAUREMENT PROCEDURES

KDB 941225 D06 Hotspot Mode v02: SAR EVALUATION PROCEDURES FOR PORTABLE DEVICES WITH
WIRELESS ROUTER CAPABILITIES

KDB941225 D05 SAR for LTE Devices v02r03: SAR Evaluation Considerations for LTE Devices
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : | Oct 10, 2015
Testing commenced on : | Oct 10,2015
Testing concluded on : | Oct 20,2015

2.2. Product Description

The HYUNDAI CORPORATION’s Model: L505 or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user’'s manual of the EUT.

General Description

Model Number L505
GMSK for GSM/GPRS and 8PSK for EGPRS;QPSK for

Modilation Type WCDMA;QPSK/16QAM for LTE;DSSS/OFDM for WIFI12.4G;
GFSK/8DPSK/TI/4DQPSK for Bluetooth

Antenna Type Internal

Device category Portable Device

Exposure category General population/uncontrolled environment

EUT Type Production Unit

Rated Vlotage DC 3.80 Battery

Hotsopt Supported, power not reduced when Hotspot open

The EUT is GSM,WCDMA,LTE, mobile phone. the mobile phone is intended for speech and Multimedia
Message Service (MMS) transmission. It is equipped with GPRS/EDGE class 12 for GSM850, PCS1900,
WCDMA Band Il, Band IV, Band V ,LTE Band2, Band4, Band7, Band17 and Bluetooth, WiFi, and camera
functions. For more information see the following datasheet

Technical Characteristics

2G

Support Networks GSM, GPRS, EDGE

Support Band GSM850/PCS1900

Frequency GSM850: 824.2~848.8MHz
GSM1900: 1850.2~1909.8MHz

Type of Modulation GMSK, 8PSK

Antenna Type Internal Antenna

GPRS/EDGE Class Class 12

HSDPA UE Category 7

HSUPA UE Category 6

GSM Release Version R99

GPRS operation mode Class B

DTM Mode Not Supported

3G

Support Networks WCDMA RMC12.2K,HSDPA HSUPA

Support Band WCDMA Band Il, Band IV, Band V
WCDMA Band Il: 1852.4~1907.6MHz

Frequency Range WCDMA Band IV: 1712.4~1752.6MHz
WCDMA Band V: 826.4~846.6MHz

Type of Modulation QPSK

Antenna Type Internal Antenna

4G

Support Networks LTE

Support Band LTE Band2, Band4, Band7, Band17
LTE Band2:1850.7~1909.3MHz

Frequency Range LTE Band4:1710.7~1754.3MHz
LTE Band7:2502.5~2567.5MHz
LTE Band17:706.5~713.5MHz

Type of Modulation QPSK,16QAM
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Antenna Type | Internal Antenna
WiFi
Support Standards 802.11b, 802.11g, 802.11n

Frequency Range

2412-2462MHz for 11b/g/n(HT20)
2422-2452MHz for 11n(HT40)

Type of Modulation

CCK, OFDM, QPSK, BPSK, 16QAM, 64QAM

Data Rate

1-11Mbps, 6-54Mbps, up to 150Mbps

Quantity of Channels

11 for 11b/g/n(HT20), 7 for 11n(HT40)

Channel Separation

5MHz

Antenna Type

Internal Antenna

Bluetooth

Bluetooth Version

V3.0+EDR/V4.0

Frequency Range

2402-2480MHz

Data Rate 1Mbps, 2Mbps, 3Mbps
Modulation GFSK, 11/4 QDPSK, 8DPSK
Quantity of Channels 79/40

Channel Separation 1MHz/2MHz

Antenna Type

Internal Antenna

2.3. Statement of Compliance

The maximum of results of SAR found during testing for L505 are follows:

<Highest Reported standalone SAR Summary>
Classment Frequency Head Hotspot Body-worn
Class Band (Report 1g SAR(W/Kg) | (Report 1g SAR(W/Kg) | (Report 1g SAR(W/Kg)
GSM 850 0.141 0.744 0.473
GSM1900 0.060 0.783 0.650
WCDMA Band V 0.098 0.245 0.245
WCDMA Band IV 0.111 0.210 0.210
PCE WCDMA Band Il 0.069 0.796 0.796
LTE Band2 0.050 0.761 0.761
LTE Band4 0.040 0.186 0.186
LTE Band7 0.031 0.248 0.248
LTE Band17 0.341 0.636 0.636
DTS WIFI12.4G 0.531 0.042 0.042

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013.

<Highest Reported simultaneous SAR Summary>

Highest Reported
Exposure Position Frequency Reported 1-g SAR Classment Simultaneous
P Band (W/kg) Class Transmission
1-g SAR (W/kg)
. LTE Band 17 0.341 PCE
Right Cheek WLAN2.4G 0.531 DTS 0.872
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Sunway Communication Co., Ltd. Testing Center
1/F., Building A, SDG Info Port, Kefeng Road, Hi-Tech Park, Nanshan District, Shenzhen, Guangdong, China

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L6487

The Shenzhen Sunway Communication Co., Ltd. Testing Center has been assessed and proved to be in
compliance with CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to
ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories,
Date of Registration: Oct 29, 2013. Valid time is until Oct 28, 2016.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 18-25°C

Humidity: 40-65 %

950-1050mbar

Atmospheric pressure:

3.4. SAR Limits
FCC Limit (1g Tissue)

SAR (Wikg)

EXPOSURE LIMITS

(General Population /Uncontrolled
Exposure Environment)

(Occupational /Controlled
Exposure Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak . 1.60 8.0
(averaged over any 1 g of tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who

have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be incurred

by people who are aware of the potential for exposure (i.e. as a result of employment or occupation).
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3.5. Equipments Used during the Test

Serial Calibration
Test Equipment Manufacturer | Type/Model Number Last Calibration Calibration
Interval
Data Acquisition
Electronics DAExX SPEAG DAE4 905 2015/07/07 1
E-field Probe SPEAG ES3DV3 3028 2014/10/22 1
System Validation
Dipole D750V2 SPEAG D750V2 1133 2015/01/05 3
System Validation
Dipole DI0OV2 SPEAG D900V2 1d086 2013/08/09 3
System Validation
Dipole D1750V2 SPEAG D1750V2 1021 2013/08/02 3
System Validation
Dipole 1900V2 SPEAG D1900V2 5d194 2015/01/07 3
System Validation
Dipole 2450V2 SPEAG D2450V2 955 2015/01/08 3
System Validation
Dipole 2600V2 SPEAG D2600V2 1058 2014/06/23 3
Network analyzer Agilent 8753E US37390562 2015/03/15 1
Universal Radio
Communication R&S CMU200 112012 2014/10/22 1
Tester
Com’T““”"’at'O” R&S CMW500 116581 2015/7/7 1
ester
Dielectric Probe Kit Agilent 85070E US44020288 / /
Dual Directional Agilent 778D 50127 2014/10/23 1
Coupler
Dual Directional Agilent 772D 50348 2014/10/23 1
Coupler
Attenuator PE PE7005-10 E048 2014/10/23 1
Attenuator PE PE7005-3 E049 2014/10/23 1
Attenuator Woken WK0602-XX E050 2014/10/23 1
Power meter Agilent E4417A GB41292254 2014/10/22 1
Power Meter Agilent E7356A GB54762536 2014/10/25 1
Power sensor Agilent 8481H MY41095360 2014/10/22 1
Power Sensor Agilent E9327A Us40441788 2015/03/18 1
Signal generator IFR 2032 203002/100 2014/10/22 1
Amplifier AR 75A250 302205 2014/10/22 1
Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year
extended calibration interval. Each measured dipole is expected to evalute with following criteria at least
on annual interval.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated values;

c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the
previous measurement;

d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 5Q from the provious measurement.

2) Network analyzer probe calibration against air, distilled water and a shorting block performed before
measuring liquid parameters.
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY4 measurement server.

The DASY4 measurement server, which performs all real-time data evaluation for field measurements and
Zgr(‘)fgf:e detection, controls robot movements and handles safety operation. A computer operating Windows
DASY4 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

Masiss il Sanver g DASYS

robot controlies




Page 10 of 153 Report No.: MWR151101111

4.2. DASY4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compeatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

ISO/IEC 17025 calibration service available.

Linearity: £ 0.2 dB (30 MHz to 4 GHz)

10 MHz to 4 GHz; y ?f \ ,1
»n

[
s i

1+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

5 yWig to > 100 mW/g;
Linearity: £ 0.2 dB

Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIEH-RE:BISTAHGEI% - / . //
7 DIODE A

It / 4 / | J'*’I
~— ) S Mg / | /
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4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom
4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

The DASY device holder is designed to cope with the different positions given in the standard. It has two
scales for device rotation (with respect to the body axis) and device inclination (with respect to the line
between the ear reference points). The rotation centers for both scales is the ear reference point (ERP). Thus
the device needs no repositioning when changing the angles.

Device holder supplied by SPEAG



Page 12 of 153 Report No.: MWR151101111

4.5. Scanning Procedure

The DASY4 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY4 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan,
the field maxima within a range of 2 dB will be ascertained.

<3 GHz =3 GHz
Maximum distance from closest measurement point . .
j . o ) o P o Smm+ 1 mm Y-g-In(2) mm + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 500 & 1°
surface normal at the measurement location
<2 GHz: < 15mm 3—-4GHz: <12 mm
2—-3GHz: <12 mm 4—6 GHz: <10 mm

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

Maximum area scan spatial resolution: AXarea, AVasea

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.
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Maxi l lution: A A <2 GHz: <8 mm 3-4GHz: <5mm"
faximum zoom scan spatial resolution: AXzoom. AYZoom . . ] B

2-3GHz: <5mm’ 4—-6GHz: <4mm’

3-4GHz: <4 mm

uniform grid: AZzeem(n) <5 mm 4 —-5GHz: <3 mm

5—-6GHz: <2 mm

Maximum zoom

scan spatial AZzoom(1): between 3- 4iGHZZ =3 mm
resolution. normal to 1** two points closest <4 mm 4-5GHz: <25 mm
phantom surface graded | to phantom surface 5-6GHz: <2 mm
grid
AZzoom(n>1):
between subsequent < 1.5-AZzoom(n-1) mm
points

3 -4 GHz: =28 mm

X, y.Z =30 mm 4—-5GHz: =25 mm

5-0GHz: =22 mm

Note: ¢ is the penetration depth of a plane-wave at normal incidence to the tissue medium: see IEEE Std
1528-2013 for details.

* When zoom scan is required and the reporred SAR from the area scan based 1-g SAR estimation procedures of

KDB Publication 447498 is < 1.4 W/kg, < 8 mm, = 7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Minimum zoom
scan volume

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY4 system allows evaluations that combine
measured data and robot positions, such as: « maximum search < extrapolation * boundary correction * peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation. Extrapolation
routines require at least 10 measurement points in 3-D space. They are used in the Zoom Scan to obtain SAR
values between the lowest measurement points and the inner phantom surface. The routine uses the modified
Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with Smm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1%
for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.
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4.6. Data Storage and Evaluation

Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data is
visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mW/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY4 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel can
be given as:

vi—u, 02
" dep;
With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
'

E — fieldprobes : E; = \‘,-" Norm  ConiF

~ ao+a1f+ C!fgfz

H — fieldprobes : H; =+/V;- 7
With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eiot = \/ E2 + E% + E?
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The primary field data are used to calculate the derived field units.

with  SAR

Etot
o

o

SAR=E}:, -

= local specific absorption rate in mW/g
= total field strength in V/m
= conductivity in [mho/m] or [Siemens/m]
= equivalent tissue density in g/cm3

a

p - 17000

Report No.: MWR151101111

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density

of the simulation liquid.

4.7. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.It’s satisfying the latest tissue dielectric parameters requirements proposed
by the KDB865664.

The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 1750 MHz 2450MHz 2600MHz
(% Weight) Head Body Head Body Head Body | Head | Body Head Body
Water 4145 52.5 55.242 | 69.91 | 55.782 | 69.82 | 62.7 | 73.2 62.3 72.6
Salt 1.45 1.40 0.306 0.13 0.401 0.12 0.50 | 0.10 0.20 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
DGBE 0.00 0.00 44452 | 29.96 | 43.817 | 30.06 | 36.8 | 26.7 37.5 27.3
Target Frequency Head Body
(MHz) &r o(S/m) &r o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
2600 39.0 1.96 52.5 2.16
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
4.8. Tissue equivalent liquid properties
Dielectric performance of Head and Body tissue simulating liquid
Ti Measured Target Tissue Measured Tissue .
ISsue Frequency I Test Data
T Dev. Dev. Temp.
ype (MHz) & c & ev ev. p
750H 750 0.89 41.9 0.91 2.3% 41.79 0.2% 22.2 10/10/2015
900H 900 0.97 415 0.97 0% 42.09 -1.5% 22.3 10/10/2015
1750H 1750 1.37 40.1 1.38 0.73% 39.79 0.7% 22.8 10/11/2015
1900H 1900 1.40 40.0 1.41 0.71% 40.29 -0.7% 22.6 10/12/2015
2450H 2450 1.80 39.2 1.83 1.7% 38.19 2.6% 22.4 10/13/2015
2600H 2600 1.96 39.0 1.96 0% 38.09 2.3% 22.3 10/14/2015
750B 750 0.96 55.5 0.97 1.1% 55.99 -0.9% 22.4 10/16/2015
900B 900 1.05 55.0 1.01 -3.8% 54.69 0.5% 22.6 10/16/2015
1750B 1750 1.49 53.4 1.53 2.7% 54.59 -2.3% 22.4 10/18/2015
1900B 1900 1.52 53.3 1.54 1.3% 53.69 -0.8% 22.6 10/18/2015
24508 2450 1.95 52.7 1.9 -2.6% 50.59 4.0% 22.7 10/20/2015
2600B 2600 2.16 52.5 2.2 1.9% 51.09 2.7% 22.5 10/20/2015
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4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY4
system.

Tuning
element

3D Probe positioner

ield probe
" |[ Flat Phantom

Dipole

Dir.Coupler

o
=

[]ns oy
&

The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.
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Photo of Dipole Setup



Page 17 of 153

Report No.: MWR151101111

Frequency

SAR(1g)

SAR(10g)

Tissue Temp.

(MHz) Description WiKg WiKg (C) Date
8.02+10% 5.27+10%
7 Ref
H ::d) elerence (7.218~8.822) | (4.743~5.797) NA 10/10/2015
Measurement 7.68 4.92 22.2
10.7x10% 6.87+10%
Reference
lj’OOd (9.63~11.77) (6.18~7.49) NA 10/10/2015
(Head) Measurement 10.68 6.88 22.3
34.6£10% 18.3210%
17 Ref NA
(Hezz) elerence (31.14~38.06) (16.47~20.13) 10/11/2015
Measurement 35.28 18.24 22.8
40.6210% 21.3+10%
1900 Reference | (36.54~44.66) | (19.17~23.43) NA 10/12/2015
(Head) Measurement 39.48 21.04 226
52.4+10% 24.4+10%
2450 Reference NA
(Head) (47.16~57.64) (21.96~26.84) 10/13/2015
Measurement 53.2 25.84 22.4
57.9+10% 26.2+10%
2 Ref NA
(Hzgg) elerence (52.11~63.69) (23.58~28.82) 10/14/2015
Measurement 57.6 25.88 22.3
8.46£10% 5.63+10%
750 Reference NA
(Body) (7.614~9.306) (5.067~6.193) 10/16/2015
y Measurement 8.84 5.88 22.4
900 Reforence 10.7£10% 6.94+10% NA
B (9.63~11.77) (6.246~7.634) 10/16/2015
(Body) Measurement 9.8 6.4 22.6
37.5£10% 20.1£10%
1750 Reference NA
(Body) (33.75~41.25) (18.09~22.11) 10/18/2015
y Measurement 36.24 194 224
40.1£10% 21.3+10%
;930 Reference (36.09~44.11) | (19.17~23.43) NA 10/18/2015
(Body) Measurement 40.4 21.68 22.6
53.7£10% 25+10%
2450 Reference NA
(Body) (48.33~59.07) (22.5~27.5) 10/20/2015
y Measurement 54.0 25.36 22.7
56.8+10% 25.3+10%
2600 Ref NA
(Body) ererence (51.12~62.48) (22.77~27.83) 10/20/2015
y Measurement 58.4 25.92 22.5

4.10. SAR measurement procedure

The measurement procedures are as follows:

4.10.1 Conducted power measurement
a) For WWAN power measurement, use base station simulator connection with RF cable, at maximum

power in each supported wireless interface and frequency band.

b) Read the WWAN RF power level from the base station simulator.

c) For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously

Transmission, at maximum RF power in each supported wireless interface and frequency band.

d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power.

4.10.2 GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using CMU200 the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
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is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5. the EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots
in downlink, the maximum total timeslots is 5.

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. GSM voice and GPRS data use GMSK, which is a constant amplitude
modulation with minimal peak to average power difference within the time-slot burst. For EDGE, GMSK is
used for MCS 1 — MCS 4 and 8-PSK is used for MCS 5 — MCS 9; where 8-PSK has an inherently higher
peak-to-average power ratio. The GMSK and 8-PSK EDGE configurations are considered separately for SAR
compliance. The GMSK EDGE configurations are grouped with GPRS and considered with respect to time-
averaged maximum output power to determine compliance. The 3G SAR test reduction procedure is applied
to 8-PSK EDGE with GMSK GPRS/EDGE as the primary mode.

4.10.3 UMTS Test Configuration

3G SAR Test Reduction Procedure

In the following procedures, the mode tested for SAR is referred to as the primary mode. The equivalent
modes considered for SAR test reduction are denoted as secondary modes. Both primary and secondary
modes must be in the same frequency band. When the maximum output power and tune-up tolerance
specified for production units in a secondary mode is < 2 dB higher than the primary mode or when the
highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power and tune-
up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not
required for the secondary mode.3 This is referred to as the 3G SAR test reduction procedure in the following
SAR test guidance, where the primary mode is identified in the applicable wireless mode test procedures and
the secondary mode is wireless mode being considered for SAR test reduction by that procedure. When the
3G SAR test reduction procedure is not satisfied, it is identified as “otherwise” in the applicable procedures;
SAR measurement is required for the secondary mode.

Output power Verification

Maximum output power is verified on the high, middle and low channels according to procedures described in
section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit power control) set to
all “1’s” for WCDMA/HSDPA or by 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 spreading codes, HSDPA, HSPA) are requied in the SAR report. All configurations
that are not supported by the handset or cannot be measured due to technical or equipment limitations must

be clearly identified.

Head SAR

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.

Body-Worn Accessory SAR

SAR for body-worn accessory configurations 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 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 an applicable RMC configuration with the corresponding spreaing code or DPDCHn, for the
highest reported body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When more than 2
DPDCHn are supported by the handset, it may be necessary to configure additional DPDCHn using FTM
(Factory Test Mode) or other chipset based test approaches with parameters similar to those used in 384
kbps and 768 kbps RMC.

Handsets with Release 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body-worn accessory configurations with 12.2
kbps RMC as the primary mode. Otherwise, SAR is measured for HSDPA using the HSDPA body SAR
procedures in the “Release 5 HSDPA Data Devices” section of this document, for the highest reported SAR
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body-worn accessory exposure configuration in 12.2 kbps RMC. Handsets with both HSDPA and HSUPA are
tested according to Release 6 HSPA test procedures.

HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/
HS-PDSCHs, HARQ processes, minimum inter-TT! interval, transport block sizes and RV coding sequence
are defined by the H-set. To maintain a consistent test configuration and stable transmission conditions,
QPSK is used in the H-set for SAR testing. HS-DPCCH should be configured with a CQI feedback cycle of 4
ms with a CQl repetition factor of 2 to maintain a constant rate of active CQl slots. DPCCH and DPDCH gain
factors(Bc, Bd), and HS-DPCCH power offset parameters (AACK, ANACK, ACQI) should be set according to
values indicated in the Table below. The CQI value is determined by the UE category, transport block size,
number of HS-PDSCHs and modulation used in the H-set.

Table 2: Subtests for UMTS Release 5 HSDPA

_ Be Bre CM(B)
s 2! Be B (SF) Be/Bs (note 1, note 2) | (note 3) | MPR(dB)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
12115 15/15 12115
2 (note 4) (note 4) 64 (note 4) 24/15 1.0 0.0
3 15/15 8/15 64 15/8 30/15 15 05
4 15/15 415 64 15/4 30/15 15 0.5

Note1: Anck, Anack and Acq= 86 Ans = Bs/Bc=30/15(3) Brs=30/15*B;

Note2: CM=1 for B./B4=12/15, Bns/B=24/15.

Note3: For subtest 2 the B4 ratio of 12/15 for the TFC during the measurement period(TF1,TF0) is
achieved by setting the signaled gain factors for the reference TFC (TFC1,TF1) to 8,=11/15 and
B4=15/15.

HSUPA Test Configuration

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body-worn accessory
configurations with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for HSPA using the
HSPA body SAR procedures in the “Release 6 HSPA Data Devices” section of this document, for the highest
reported body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When VOIP is applicable for
next to the ear head exposure in HSPA, the 3G SAR test reduction procedure is applied to HSPA with 12.2
kbps RMC as the primary mode; otherwise, the same HSPA configuration used for body-worn accessory
measurements is tested for next to the ear head exposure.

Due to inner loop power control requirements in HSPA, a communication test set is required for output power
and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for HSPA are configured
according to the B values indicated in Table 2 and other applicable procedures described in the ‘WCDMA
Handset’ and ‘Release 5 HSDPA Data Devices’ sections of this document

Table 3: Sub-Test 5 Setup for Release 6 HSUPA

Sub- g A PO T s, | Be | Ba | @ MPR|AGY | E-
set ° ¢ | (SF)| PP | P e o (SF) | (codes) | g, | (dB) | Index | TFCI
1 11/15%) | 15/15%) | 64 | 11/15°) | 22/15 | 209/225 | 1039/225 | 4 1 1.0 | 0.0 20 75
2 6/15 15/15 | 64 6/15 | 12/15| 12/15 9475 4 1 30 | 2.0 12 67
3 1515 | 915 | 64 | 15/9 | 30115 | 30115 | Peat47/15) 4 2 |20 10| 15 | 92

Bea2'47/15
4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 30 | 2.0 17 71
5 |15/15% [ 15/15" | 64 | 15/15" | 30/15 | 24/15 134/15 4 1 1.0 | 0.0 21 81
Note 1: AACK, ANACK and Acal = 8 ad Aps = ﬁhs/ﬁc =30/15 ad Ehsz 30/15 *BC-
Note 2: CM = 1 for Bc/Bd =12/15, Bns/Bc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-

DPDCH and E-DPCCH the MPR is based on the relative CM difference.

Note 3: For subtest 1 the Bc/Bd ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved

by setting the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and Bd = 15/15.

Note 4: For subtest 5 the Bc/Bd ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved

by setting the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 14/15 and Bd = 15/15.

Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306

Figure 5.1g.
Note 6: Bed can not be set directly; it is set by Absolute Grant Value.
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4.10.4 LTE Test Configuration

QPSK with 1 RB allocation

Start with the largest channel bandwidth and measure SAR for QPSK with 1 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 of
the remaining RB offset configurations and required test channels is not required for 1 RB allocation;
otherwise, SAR is required for the remaining required test channels and only for the RB offset configuration
with the highest output power for that channel.8 When the reported SAR of a required test channel is > 1.45
W/kg, SAR is required for all three RB offset configurations for that required test channel.

QPSK with 50% RB allocation
The procedures required for 1 RB allocation in section 4.2.1 are applied to measure the SAR for QPSK with
50% RB allocation.9

QPSK with 100% RB allocation

For QPSK with 100% RB allocation, SAR is not required when the highest maximum output power for 100 %
RB allocation is less than the highest maximum output power in 50% and 1 RB allocations and the highest
reported SAR for 1 RB and 50% RB allocation in sections 4.2.1 and 4.2.2 are < 0.8 W/kg. Otherwise, SAR is
measured for the highest output power channel; and if the reported SAR is > 1.45 W/kg, the remaining
required test channels must also be tested.

4.10.5 WIFI Test Configuration

The SAR measurement and test reduction procedures are structured according to either the DSSS or OFDM
transmission mode configurations used in each standalone frequency band and aggregated band. For
devices that operate in exposure configurations that require multiple test positions, additional SAR test
reduction may be applied. The maximum output power specified for production units, including tune-up
tolerance, are used to determine initial SAR test requirements for the 802.11 transmission modes in a
frequency band. SAR is measured using the highest measured maximum output power channel for the initial
test configuration. SAR measurement and test reduction for the remaining 802.11 modes and test channels
are determined according to measured or specified maximum output power and reported SAR of the initial
measurements. The general test reduction and SAR measurement approaches are summarized in the
following:

1. The maximum output power specified for production units are determined for all applicable 802.11
transmission modes in each standalone and aggregated frequency band. Maximum output power is
measured for the highest maximum output power configuration(s) in each frequency band according to the
default power measurement procedures. Channels with measured maximum output power within %2 dB are
considered to have the same maximum output.

2. For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, an “initial test configuration” is first
determined for each standalone and aggregated frequency band according to the maximum output power and
tune-up tolerance specified for production units.

a. When the same maximum power is specified for multiple transmission modes in a frequency band, the
largest channel bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is
used for SAR measurement, on the highest measured output power channel in the initial test configuration, for
each frequency band.

b. SAR is measured for OFDM configurations using the initial test configuration procedures. Additional
frequency band specific SAR test reduction may be considered for individual frequency bands

c. Depending on the reported SAR of the highest maximum output power channel tested in the initial test
configuration, SAR test reduction may apply to subsequent highest output channels in the initial test
configuration to reduce the number of SAR measurements.

3. The Initial test configuration does not apply to DSSS. The 2.4 GHz band SAR test requirements and
802.11b DSSS procedures are used to establish the transmission configurations required for SAR
measurement.

4. An “initial test position”is applied to further reduce the number of SAR tests for devices operating in next to
the ear, UMPC mini-tablet or hotspot mode exposure configurations that require multiple test positions .

a. SAR is measured for 802.11b according to the 2.4 GHz DSSS procedure using the exposure condition
established by the initial test position.

b. SAR is measured for 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration.
802.11b/g/n operating modes are tested independently according to the service requirements in each
frequency band. 802.11b/g/n modes are tested on the maximum average output channel.

5. The Initial test position does not apply to devices that require a fixed exposure test position. SAR is
measured in a fixed exposure test position for these devices in 802.11b according to the 2.4 GHz DSSS
procedure orin 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration procedures .

6. The “subsequent test configuration”procedures are applied to determine if additional SAR measurements
are required for the remaining OFDM transmission modes that have not been tested in the initial test
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configuration. SAR test exclusion is determined according to reported SAR in the initial test configuration and
maximum output power specified or measured for these other OFDM configurations.

2.4 GHz SAR Procedures

Separate SAR procedures are applied to DSSS and OFDM configurations in the 2.4 GHz band to simplify

DSSS test requirements. For 802.11b DSSS SAR measurements, DSSS SAR procedure applies to fixed

exposure test position and initial test position procedure applies to multiple exposure test positions. When

SAR measurement is required for an OFDM configuration, the initial test configuration, subsequent test

configuration and initial test position procedures are applied. The SAR test exclusion requirements for

802.11g/n OFDM configurations are described in section 5.2.2.

1. 802.11b DSSS SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial

test position procedure. SAR test reduction is determined according to the following:

a. When the reported SAR of the highest measured maximum output power channel (section 3.1) for the
exposure configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that
exposure configuration.

b. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration 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.

1. 2.4 GHz 802. 11g/n OFDM SAR Test Exclusion Requirements

When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and test

reduction procedures for OFDM are applied (section 5.3). SAR is not required for the following 2.4 GHz

OFDM conditions.

a. When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration

b. When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and the adjusted SAR is < 1.2 W/kg.

2. SAR Test Requirements for OFDM Configurations

When SAR measurement is required for 802.11 a/g/n/ac OFDM configurations, each standalone and

frequency aggregated band is considered separately for SAR test reduction. When the same transmitter and

antenna(s) are used for U-NII-1 and U-NII-2A bands, additional SAR test reduction applies. When band gap
channels between U-NII-2C band and 5.8 GHz U-NII-3 or §15.247 band are supported, the highest maximum
output power transmission mode configuration and maximum output power channel across the bands must be
used to determine SAR test reduction, according to the initial test configuration and subsequent test
configuration requirements.20 In applying the initial test configuration and subsequent test configuration
procedures, the 802.11 transmission configuration with the highest specified maximum output power and the
channel within a test configuration with the highest measured maximum output power should be clearly
distinguished to apply the procedures.

3. OFDM Transmission Mode SAR Test Configuration and Channel Selection Requirements

The initial test configuration for 2.4 GHz and 5 GHz OFDM transmission modes is determined by the 802.11

configuration with the highest maximum output power specified for production units, including tune-up

tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration is
measured using the highest maximum output power channel determined by the default power measurement
procedures (section 4). When multiple configurations in a frequency band have the same specified maximum
output power, the initial test configuration is determined according to the following steps applied sequentially.

a. The largest channel bandwidth configuration is selected among the multiple configurations with the same
specified maximum output power.

b. If multiple configurations have the same specified maximum output power and largest channel bandwidth,
the lowest order modulation among the largest channel bandwidth configurations is selected.

c. If multiple configurations have the same specified maximum output power, largest channel bandwidth and
lowest order modulation, the lowest data rate configuration among these configurations is selected.

d. When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output power,
largest channel bandwidth, lowest order modulation and lowest data rate, the lowest order 802.11 mode is
selected; i.e., 802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen over 802.11n.

After an initial test configuration is determined, if multiple test channels have the same measured maximum

output power, the channel chosen for SAR measurement is determined according to the following. These

channel selection procedures apply to both the initial test configuration and subsequent test configuration(s),
with respect to the default power measurement procedures or additional power measurements required for
further SAR test reduction. The same procedures also apply to subsequent highest output power channel(s)
selection.

a. Channels with measured maximum output power within %4 dB of each other are considered to have the
same maximum output.

b. When there are multiple test channels with the same measured maximum output power, the channel
closest to mid-band frequency is selected for SAR measurement.
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c. When there are multiple test channels with the same measured maximum output power and equal
separation from mid-band frequency; for example, high and low channels or two mid-band channels, the
higher frequency (number) channel is selected for SAR measurement.

4. Initial Test Configuration Procedures

An initial test configuration is determined for OFDM transmission modes according to the channel bandwidth,

modulation and data rate combination(s) with the highest maximum output power specified for production

units in each standalone and aggregated frequency band. SAR is measured using the highest measured
maximum output power channel. For configurations with the same specified or measured maximum output

power, additional transmission mode and test channel selection procedures are required (see section 5.3.2).

SAR test reduction of subsequent highest output test channels is based on the reported SAR of the initial test

configuration.

For next to the ear, hotspot mode and UMC mini-tablet exposure configurations where multiple test positions

are required, the initial test position procedure is applied to minimize the number of test positions required for

SAR measurement using the initial test configuration transmission mode.23 For fixed exposure conditions

that do not have multiple SAR test positions, SAR is measured in the transmission mode determined by the

initial test configuration. When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output power channel(s) in the initial test
configuration until the reported SAR is < 1.2 W/kg or all required channels are tested.

5. Subsequent Test Configuration Procedures

SAR measurement requirements for the remaining 802.11 transmission mode configurations that have not

been tested in the initial test configuration are determined separately for each standalone and aggregated

frequency band, in each exposure condition, according to the maximum output power specified for production
units. The initial test position procedure is applied to next to the ear, UMPC mini-tablet and hotspot mode
configurations. When the same maximum output power is specified for multiple transmission modes, the
procedures in section 5.3.2 are applied to determine the test configuration. Additional power measurements
may be required to determine if SAR measurements are required for subsequent highest output power
channels in a subsequent test configuration. The subsequent test configuration and SAR measurement
procedures are described in the following.

a. When SAR test exclusion provisions of KDB Publication 447498 are applicable and SAR measurement is
not required for the initial test configuration, SAR is also not required for the next highest maximum output
power transmission mode subsequent test configuration(s) in that frequency band or aggregated band
and exposure configuration.

b. When the highest reported SAR for the initial test configuration (when applicable, include subsequent
highest output channels), according to the initial test position or fixed exposure position requirements, is
adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum
output power and the adjusted SAR is < 1.2 W/kg, SAR is not required for that subsequent test
configuration.

c. The number of channels in the initial test configuration and subsequent test configuration can be different
due to differences in channel bandwidth. When SAR measurement is required for a subsequent test
configuration and the channel bandwidth is smaller than that in the initial test configuration, all channels in
the subsequent test configuration that overlap with the larger bandwidth channel tested in the initial test
configuration should be used to determine the highest maximum output power channel. This step
requires additional power measurement to identify the highest maximum output power channel in the
subsequent test configuration to determine SAR test reduction.

1). SAR should first be measured for the channel with highest measured output power in the subsequent
test configuration.

2). SAR for subsequent highest measured maximum output power channels in the subsequent test
configuration is required only when the reported SAR of the preceding higher maximum output power
channel(s) in the subsequent test configuration is > 1.2 W/kg or until all required channels are tested.

a) For channels with the same measured maximum output power, SAR should be measured using the
channel closest to the center frequency of the larger channel bandwidth channel in the initial test
configuration.

d. SAR measurements for the remaining highest specified maximum output power OFDM transmission
mode configurations that have not been tested in the initial test configuration (highest maximum output) or
subsequent test configuration(s) (subsequent next highest maximum output power) is determined by
applying the subsequent test configuration procedures in this section to the remaining configurations
according to the following:

1) replace “subsequent test configuration” with “next subsequent test configuration” (i.e., subsequent
next highest specified maximum output power configuration)
2) replace “initial test configuration” with “all tested higher output power configurations”
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5. TEST CONDITIONS AND RESULTS

5.1.

Conducted Power Results

Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

Conducted Power Measurement Results(GSM 850/1900)

Burst Conducted power (dBm)

Average power (dBm)

GSM 850 Channel/Frequency(MHz) / Channel/Frequency(MHz)
128/824.2 | 190/836.6 | 251/848.8 128/824.2 | 190/836.6 | 251/848.8

GSM 32.98 33.05 33.10 -9.00dB 23.98 24.05 24.10

1TX slot 32.90 33.04 33.06 -9.00dB 23.90 24.04 24.06

GPRS | 2TX slot 30.22 30.36 30.22 -6.00dB 24.22 24.36 24.22
(GMSK) | 3TX slot 28.41 28.50 28.34 -4.26dB 24.15 24.24 24.08
4TX slot 27.67 27.84 27.31 -3.00dB 24.67 24.84 24.31

1TX slot 27.68 27.75 27.71 -9.00dB 18.68 18.75 18.71

EGPRS | 2TX slot 25.25 25.42 25.55 -6.00dB 19.25 19.42 19.55
(8PSK) | 3TX slot 23.32 23.29 23.42 -4.26dB 19.06 19.03 19.16
4TX slot 22.15 22.09 22.46 -3.00dB 19.15 19.09 19.46

Burst Conducted power (dBm) Average power (dBm)
Channel/Frequency(MHz) Channel/Frequency(MHz)

GSM 1900 512/ 661/ 810/ ! 512/ 661/ 810/
1850.2 1880 1909.8 1850.2 1880 1909.8

GSM 29.87 29.94 29.89 -9.00dB 20.87 20.94 20.89

1TX slot 29.90 30.02 29.97 -9.00dB 20.90 21.02 20.97

GPRS | 2TX slot 27.64 27.88 27.65 -6.00dB 21.64 21.88 21.65
(GMSK) | 3TX slot 26.33 26.26 26.34 -4.26dB 22.07 22.00 22.08
4TX slot 25.41 25.43 25.47 -3.00dB 22.41 22.43 22.47

1TX slot 25.85 25.89 25.80 -9.00dB 16.85 16.89 16.80

EGPRS | 2TX slot 24.63 24.54 24.30 -6.00dB 18.63 18.54 18.30
(8PSK) | 3TX slot 23.29 23.36 23.65 -4.26dB 19.03 19.10 19.39
4TX slot 22.41 22.44 22.41 -3.00dB 19.41 19.44 19.41

Notes:

1. Division Factors

To average the power, the division factor is as follows:
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.00dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.00dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.00dB
2. According to the conducted power as above, the GPRS measurements are performed with 4Txslots for
GPRS850 and GPRS1900.
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Conducted Power Measurement Results(WCDMA Band II/V)

band WCDMA Band Il result (dBm) WCDMA Band V result (dBm)
Item Channel/Frequency(MHz) Channel/Frequency(MHz)
ARFCN 9262/1852.4 | 9400/1880 | 9538/1907.6 | 4132/826.4 | 4183/836.6 | 4233/846.6
RMC 12.2kbps RMC 23.29 23.39 23.46 22.39 22.86 22.80
Sub - Test 1 22.23 22.31 22.48 21.39 21.88 21.80
HSDPA Sub - Test 2 21.51 21.59 21.60 20.55 21.18 21.11
Sub - Test 3 21.49 21.43 21.57 20.48 21.10 21.00
Sub - Test 4 21.46 21.46 21.52 20.39 21.04 20.89
Sub - Test 1 20.12 20.20 20.28 19.12 19.66 19.59
Sub - Test 2 19.99 20.10 20.26 19.14 19.64 19.58
HSUPA Sub - Test 3 21.10 21.16 21.33 20.15 20.67 20.62
Sub - Test 4 19.54 19.56 19.71 18.58 19.07 19.01
Sub - Test 5 20.51 20.61 20.37 19.24 20.10 20.03
Conducted Power Measurement Results(WCDMA Band IV)
band WCDMA Band IV result (dBm)
Item Channel/Frequency(MHz)
ARFCN 1312/1712.4 | 1413/1732.6 | 1513/1752.6
RMC 12.2kbps RMC 23.61 23.44 23.62
Sub - Test 1 22.62 22.47 22.57
Sub - Test 2 21.89 21.78 21.69
HSDPA ™ Sub - Test 3 21.82 21.53 21.54
Sub - Test 4 21.77 21.55 21.56
Sub - Test 1 20.50 22.16 20.46
Sub - Test 2 20.40 20.20 20.32
HSUPA Sub - Test 3 21.52 21.35 21.46
Sub - Test 4 19.84 19.69 19.78
Sub - Test 5 19.40 21.74 20.58

Note : When the maximum output power and tune-up tolerance specified for production units in a secondary
mode is <1/2dB higher than the primary mode (RMC12.2kbps) or when the highest reported SAR of the
primary mode is scaled by the ratio of specified maximum output power and tune-up tolerance of secondary to
primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the secondary mode.
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Modulation

BW
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Frequency
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RB Configuration
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. BW Frequency RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.01

1 24 23.22

1852.5 12 13 21.36

25 0 21.41

1 0 23.55

1 24 23.26

QPSK 1880.0 12 13 55 41

25 0 22.29

1 0 22.30

1 24 22.01

1907.5 12 13 22.11

5.0 25 0 21.98

1 0 22.41

1 24 21.78

1852.5 12 13 21.32

25 0 21.45

1 0 22.26

16QAM 1 24 22.55

1880.0 12 13 22.69

25 0 22.87

1 0 21.26

1907.5 12 13 20.65

25 0 20.41

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.42

1 49 23.20

1855.0 25 25 22.33

50 0 22.45

1 0 23.26

1 49 23.29

QPSK 1880.0 5 25 5536

50 0 22.42

1 0 22.35

1 49 22.10

1905.0 25 25 22.33

50 0 22.15

100 1 0 21.54

1 49 21.36

1855.0 25 25 20.85

50 0 20.96

1 0 21.05

1 49 21.33

16QAM 1880.0 5 25 5087

50 0 20.86

1 0 20.53

1 49 20.15

1905.0 25 25 20.41

50 0 20.26
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. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.06

1 74 22.15

1857.5 37 38 21.68

75 0 21.74

1 0 22.20

1 74 22.16

QPSK 1880.0 37 38 5136

75 0 21.44

1 0 21.26

1 74 21.75

1902.5 37 38 21.36

75 0 22.05

15.0 1 0 20.42

1 74 20.26

1857.5 37 38 20.16

75 0 20.63

1 0 20.41

1 74 21.25

16QAM 1880.0 37 38 5025

75 0 20.64

1 0 20.33

1 74 20.15

1902.5 37 38 21.02

75 0 20.36

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.20

1 99 22.85

1860.0 50 50 23.36

100 0 22.54

1 0 23.32

1 99 23.41

QPSK 1880.0 50 50 2529

100 0 22.45

1 0 22.76

1 99 22.10

1900.0 50 50 22.63

100 0 21.57

20.0 1 0 22.11

1 99 22.65

1860.0 50 50 21.12

100 0 21.33

1 0 22.52

1 99 22.31

16QAM 1880.0 50 50 5126

100 0 21.30

1 0 21.75

1 99 21.66

1900.0 50 50 20.84

100 0 20.33
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LTE Band4
. BW Frequency RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.85

1 5 22.75

17107 3 3 2203

6 0 21.44

1 0 22.65

1 5 22.41

QPSK 1732.5 3 3 5223

6 0 21.45

1 0 22.55

1 5 22.23

1754.3 3 3 22.26

6 0 21.74

14 1 0 21.59

1 5 21.45

17107 3 3 21.54

6 0 20.26

1 0 21.23

1 5 21.11

16QAM 1732.5 3 3 5125

6 0 20.11

1 0 21.74

1 5 21.69

1754.3 3 3 21.88

6 0 20.74

. BW Frequency RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.69

1 14 22.45

1711.5 8 7 22.04

15 0 22.45

1 0 21.48

1 14 22.26

QPSK 1732.5 3 7 5125

15 0 22.15

1 0 22.45

1 14 22.65

1753.5 8 7 21.68

15 0 21.66

3.0 1 0 21.62

1 14 21.40

1711.5 8 7 21.26

15 0 21.41

1 0 20.20

1 14 21.42

16QAM 1732.5 3 7 5042

15 0 21.55

1 0 21.21

1 14 21.32

1753.5 8 7 20.85

15 0 20.65




Page 29 of 153

Report No.: MWR151101111

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.75

1 24 22.52

1712.0 12 13 21.54

25 0 21.84

1 0 22.69

1 24 22.74

QPSK 1732.5 12 13 52 05

25 0 21.52

1 0 22.26

1 24 22.41

1752.5 12 13 21.58

25 0 22.22

5.0 1 0 21.33

1 24 21.45

1712.0 12 13 20.66

25 0 20.74

1 0 21.20

1 24 21.33

16QAM 1732.5 12 13 5145

25 0 20.85

1 0 21.79

1 24 21.36

1752.5 12 13 20.55

25 0 21.24

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.41

1 49 22.36

1715.0 25 25 22.20

50 0 21.85

1 0 22.15

1 49 22.36

QPSK 1732.5 5 o5 55 45

50 0 21.52

1 0 22.45

1 49 22.69

1750.0 25 25 22.15

50 0 21.78

10.0 1 0 21.25

1 49 21.33

1715.0 25 25 21.44

50 0 20.25

1 0 21.33

1 49 21.41

16QAM 1732.5 5 o5 5124

50 0 20.30

1 0 21.96

1 49 21.13

1750.0 25 25 21.74

50 0 20.34
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. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.26

1 74 22.35

17175 37 38 2245

75 0 22.50

1 0 22.15

1 74 22.26

QPSK 1732.5 37 38 2142

75 0 21.50

1 0 22.35

1 74 22.18

1747.5 37 38 21.28

75 0 22.04

150 1 0 21.26

1 74 21.16

17175 37 38 21.78

75 0 21.22

1 0 21.15

1 74 21.29

16QAM 1732.5 37 38 2058

75 0 20.44

1 0 21.28

1 74 21.34

1747.5 37 38 20.48

75 0 21.33

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.14

1 99 22.20

1720.0 50 50 21.62

100 0 21.48

1 0 22.36

1 99 22.65

QPSK 1732.5 50 50 2133

100 0 21.41

1 0 22.29

1 99 22.56

1745.0 50 50 21.68

100 0 21.65

20.0 1 0 21.40

1 99 21.29

1720.0 50 50 20.21

100 0 20.39

1 0 21.57

1 99 21.78

16QAM 1732.5 50 50 2062

100 0 20.48

1 0 21.75

1 99 21.54

1745.0 50 50 20.58

100 0 20.43
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LTE Band7
. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.11

1 24 23.05

2502.5 12 13 2245

25 0 22.26

1 0 23.26

1 24 23.48

QPSK 2535.0 12 13 55 51

25 0 22.62

1 0 22.41

1 24 22.21

2567.5 12 13 21.69

25 0 21.41

5.0 1 0 22.59

1 24 22.66

2502.5 12 13 21.54

25 0 21.14

1 0 22.33

1 24 22.41

16QAM 2535.0 12 13 5121

25 0 21.45

1 0 21.87

1 24 21.65

2567.5 12 13 20.58

25 0 20.78

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.26

1 49 23.54

2505.0 25 25 22.66

50 0 22.45

1 0 22.84

1 49 23.25

QPSK 2535.0 5 25 25 44

50 0 22.32

1 0 22.41

1 49 22.78

2565.0 25 25 21.41

50 0 21.55

100 1 0 22.36

1 49 22.41

2505.0 25 25 21.33

50 0 21.25

1 0 22.14

1 49 22.54

16QAM 2535.0 5 25 2121

50 0 21.33

1 0 21.74

1 49 21.65

2565.0 25 25 20.87

50 0 20.66
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. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.41

1 74 22.69

2507.5 37 38 22.69

75 0 22.45

1 0 23.05

1 74 23.11

QPSK 2535.0 37 38 25 1

75 0 22.56

1 0 22.41

1 74 22.69

2562.5 37 38 21.98

75 0 21.78

150 1 0 21.45

1 74 21.65

2507.5 37 38 21.36

75 0 21.44

1 0 22.60

1 74 22.41

16QAM 2535.0 37 38 2133

75 0 21.27

1 0 21.54

1 74 21.45

2562.5 37 38 20.65

75 0 20.52

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 22.85

1 99 23.55

25100 50 50 22.41

100 0 22.63

1 0 23.44

1 99 23.52

QPSK 2535.0 50 50 25 41

100 0 22.33

1 0 22.25

1 99 23.04

2560.0 50 50 23.11

100 0 22.26

20.0 1 0 21.33

1 99 22.42

25100 50 50 21.62

100 0 21.78

1 0 22.20

1 99 22.56

16QAM 2535.0 50 50 2121

100 0 21.44

1 0 21.63

1 99 22.41

2560.0 50 50 22.30

100 0 21.15
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LTE Band17
. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.04

1 24 23.22

706.5 12 13 23.11

25 0 22.85

1 0 23.05

1 24 22.14

QPSK 710.0 12 13 5526

25 0 22.47

1 0 23.06

1 24 23.15

7135 12 13 22.86

25 0 22.84

5.0 1 0 22.45

1 24 22.25

706.5 12 13 22.30

25 0 21.85

1 0 22.41

1 24 21.22

16QAM 710.0 12 13 5132

25 0 21.45

1 0 22.84

1 24 22.63

7135 12 13 21.56

25 0 21.89

. BW Frequency | RB Configuration

Modulation (MHz) (MHz) Size Offset Average Power [dBm]

1 0 23.13

1 49 23.20

709.0 25 25 22.69

50 0 22.88

1 0 23.14

1 49 23.13

QPSK 710.0 5 25 2559

50 0 22.69

1 0 23.11

1 49 23.12

711.0 25 25 22.78

50 0 22.85

100 1 0 22.66

1 49 22.32

709.0 25 25 21.57

50 0 21.69

1 0 22.25

1 49 22.36

16QAM 710.0 5 25 2155

50 0 21.78

1 0 22.68

1 49 22.74

711.0 25 25 21.32

50 0 21.41
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WLAN
Frequenc Worst case Data rate | Conducted Average
e e el (I?IIHz) g of worst case Output Power (dB?n)
1 2412 1Mbps 12.06
802.11b 6 2437 1Mbps 13.14
11 2462 1Mbps 13.44
1 2412 6Mbps 11.55
802.11g 6 2437 6Mbps 10.90
11 2462 6Mbps 11.28
1 2412 6.5 Mbps 11.25
802.11n HT20 6 2437 6.5 Mbps 11.31
11 2462 6.5 Mbps 11.13
3 2422 13.5 Mbps 9.99
802.11n HT40 6 2437 13.5 Mbps 9.75
9 2452 13.5 Mbps 9.82

Note: SAR is not required for the following 2.4 GHz OFDM conditions as the highest reported SAR for DSSS
is adjusted by the ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2

Wikg.
Bluetooth
Mode Channel Frequency (MHz) Conducte??g;;age FOUE

00 2402 -6.10

BLE-GFSK 19 2440 -7.00
39 2480 -5.60

00 2402 1.21

GFSK 39 2441 1.52
78 2480 1.84

00 2402 0.72

8DPSK 39 2441 0.59
78 2480 0.81

00 2402 0.11

m/4DQPSK 39 2441 0.08
78 2480 0.25

Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [,/ f(GHz)] <
3.0 for 1-g SAR and = 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation

The result is rounded to one decimal place for comparison

Bluetooth Turn up Power
(dBm)

Separation Distance (mm)

Frequency (GHz)

exclusion thresholds

2

0

2.48

0.5

Per KDB 447498 D01v05r02, when the minimum test separation distance is <5 mm, a distance of 5 mm is
applied to determine SAR test exclusion. The test exclusion threshold is 0.5 which is <= 3, SAR testing is not

required.
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GSM Speech
GSM 850 (GMSK) (Burst Average Power)
Channel Channel 251 Channel 190 Channel 190
Target (dBm) 32.50 32.50 32.50
Tolerance +(dB) 1.0 1.0 1.0
GSM 1900 (GMSK) (Burst Average Power)
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29.50 29.50 29.50
Tolerance +(dB) 1.0 1.0 1.0
GSM 850 GPRS (GMSK) (Burst Average Power)
Channel 251 190 128
1 Txslot Target (dBm) 32.50 32.50 32.50
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 30.0 30.0 30.0
2 Txslot Tolerance +(dB) 10 10 10
Target (dBm) 28.0 28.0 28.0
3 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 27.0 27.0 27.0
4 Txslot Tolerance +(dB) 1.0 10 10
GSM 850 EDGE (8PSK) (Burst Average Power)
Channel 251 190 128
Target (dBm) 27.0 27.0 27.0
1 Txslot Tolerance +(dB) 1.0 10 1.0
Target (dBm) 25.0 25.0 25.0
2 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 23.0 23.0 23.0
3 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 22.0 22.0 22.0
4 Txslot Tolerance +(dB) 1.0 10 10
GSM 1900 GPRS (GMSK) (Burst Average Power)
Channel 810 661 512
1 Txslot Target (dBm) 29.5 29.5 29.5
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 27.0 27.0 27.0
2 Txslot Tolerance +(dB) 1.0 10 1.0
Target (dBm) 26.0 26.0 26.0
3 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 25.0 25.0 25.0
4 Txslot Tolerance +(dB) 1.0 10 10
GSM 1900 EDGE (8PSK) (Burst Average Power)
Channel 810 661 512
1 Txslot Target (dBm) 26.0 26.0 26.0
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 24.0 24.0 24.0
2 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 23.0 23.0 23.0
3 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 22.0 22.0 22.0
4 Txslot Tolerance +(dB) 1.0 10 10
UMTS
UMTS Band V
Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0
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UMTS Band V HSDPA(sub-test 2)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 3)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 4)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 2)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 3)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 4)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 5)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0
UMTS Band IV
Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 23.0 23.0 23.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSDPA(sub-test 1)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSDPA(sub-test 2)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSDPA(sub-test 3)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSDPA(sub-test 4)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSUPA(sub-test 1)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSUPA(sub-test 2)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSUPA(sub-test 3)

Channel

Channel 1312 |

Channel 1413

Channel 1513
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Target (dBm)

21.0

21.0

21.0

Tolerance +(dB)

1.0

1.0

1.0

UMTS Band IV HSUPA(sub-test 4)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 19.0 19.0 19.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band IV HSUPA(sub-test 5)

Channel Channel 1312 Channel 1413 Channel 1513
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 23.0 23.0 23.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSDPA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSDPA(sub-test 2)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSDPA(sub-test 3)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSDPA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 2)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 3)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 19.0 19.0 19.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 5)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0
LTE Band 2
LTE Band2 (BW:20MHz)
Modulation QPSK 16QAM
RB size <18 >18 <18 >18
Target (dBm) 23.0 22.5 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band2 (BW:15MHz)
Modulation QPSK 16QAM
RB size <16 >16 <16 >16
Target (dBm) 23.0 22.5 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
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LTE Band2 (BW:10MHz)
Modulation QPSK 16QAM
RB size <12 >12 <12 >12
Target (dBm) 23.0 225 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band2 (BW:5MHz)
Modulation QPSK 16QAM
RB size <8 >8 <8 >8
Target (dBm) 23.0 225 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band2 (BW:3MHz)
Modulation QPSK 16QAM
RB size <4 >4 <4 >4
Target (dBm) 23.0 225 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band2 (BW:1.4MHz)
Modulation QPSK 16QAM
RB size <5 >5 <5 >5
Target (dBm) 23.0 225 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4
LTE Band4 (BW:20MHz)
Modulation QPSK 16QAM
RB size <18 >18 <18 >18
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4 (BW:15MHz)
Modulation QPSK 16QAM
RB size <16 >16 <16 >16
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4 (BW:10MHz)
Modulation QPSK 16QAM
RB size <12 >12 <12 >12
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4 (BW:5MHz)
Modulation QPSK 16QAM
RB size <8 >8 <8 >8
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4 (BW:3MHz)
Modulation QPSK 16QAM
RB size <4 >4 <4 >4
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band4 (BW:1.4MHz)
Modulation QPSK 16QAM
RB size <5 >5 <5 >5
Target (dBm) 22.0 21.0 215 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7
LTE Band7 (BW:20MHz)
Modulation QPSK 16QAM
RB size <18 >18 <18 >18
Target (dBm) 23.0 22.5 23.0 22.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7 (BW:15MHz)
Modulation QPSK 16QAM
RB size <16 | >16 <16 | >16
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Target (dBm) 23.0 22.5 23.0 22.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7 (BW:10MHz)
Modulation QPSK 16QAM
RB size <12 >12 <12 >12
Target (dBm) 23.0 22.5 23.0 22.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7 (BW:5MHz)
Modulation QPSK 16QAM
RB size <8 >8 <8 >8
Target (dBm) 23.0 22.5 23.0 22.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band17
LTE Band17 (BW:10MHz)
Modulation QPSK 16QAM
RB size <12 >12 <12 >12
Target (dBm) 22.5 22.0 22.0 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band17 (BW:5MHz)
Modulation QPSK 16QAM
RB size <8 >8 <8 >8
Target (dBm) 22.5 22.0 22.0 21.0
Tolerance +(dB) 1.0 1.0 1.0 1.0
WiFi
802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 13.0 13.0 13.0
Tolerance +(dB) 1.0 1.0 1.0
802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 11.0 11.0 11.0
Tolerance +(dB) 1.0 1.0 1.0
802.11n HT20 (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 11.0 11.0 11.0
Tolerance +(dB) 1.0 1.0 1.0
802.11n HT40 (Average)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 9.0 9.0 9.0
Tolerance +(dB) 1.0 1.0 1.0
Bluetooth
BLE-GFSK (Average)
Channel Channel 00 Channel 19 Channel 39
Target (dBm) -6.0 -6.0 -6.0
Tolerance +(dB) 1.0 1.0 1.0
GFSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) 1.0 1.0 1.0
Tolerance +(dB) 1.0 1.0 1.0
8DPSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) 1.0 1.0 1.0
Tolerance +(dB) 1.0 1.0 1.0
m/4DQPSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) 1.0 1.0 1.0
Tolerance +(dB) 1.0 1.0 1.0
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5.2. Transmit Antennas and SAR Measurement Position

Top side

«—  7TMM —mM — »

~t

Right Side Left Side
155mm 144mm
WWAN Main Antenna
v I |
Bottom Side
Back View
Distance of The Antenna to the EUT surface and edge
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN / / >25mm / / <25mm
BT&WLAN / / / >25mm >25mm /
Positions for SAR tests; Hotspot mode
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN Yes Yes No Yes Yes Yes
BT&WLAN Yes Yes Yes No No Yes

General Note: Referring to KDB 941225 D06 v02, When the overall device length and width are 29cm*5cm,
the test distance is 10mm, SAR must be measured for all sides and surfaces with a transmitting antenna

located with 25mm from that surface or edge.
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5.3. SAR Measurement Results

5.3.1 SAR Results

Report No.: MWR151101111

SAR Values [GSM 850]

_ Conducted Maximum _ SAR;4 results(W/kg)
ch. Freq. Time Test_ Power Allowed Pov_ver Scaling Graph
(MHz) slots Position Power drift Factor Measured | Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
251 | 848.8 GSM Right Cheek 33.10 33.50 -0.05 1.096 0.113 0.124
251 | 848.8 GSM Right Tilt 33.10 33.50 -0.04 1.096 0.073 0.080
251 | 848.8 GSM Left Cheek 33.10 33.50 -0.06 1.096 0.129 0.141 Plot 1
251 | 848.8 GSM Left Tilt 33.10 33.50 0.02 1.096 0.056 0.061
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
251 | 848.8 | 4Txslots Front 27.31 28.00 0.06 1.172 0.459 0.538
251 | 848.8 | 4Txslots Back 27.31 28.00 -0.04 1.172 0.635 0.744 Plot 2
251 | 848.8 | 4Txslots Left Side 27.31 28.00 -0.12 1.172 0.154 0.181
251 | 848.8 | 4Txslots | Right Side 27.31 28.00 -0.11 1.172 0.186 0.218
251 | 848.8 | 4Txslots | Bottom Side 27.31 28.00 -0.09 1.172 0.56 0.656
measured / reported SAR numbers — Body worn (distance 10mm)
251 | 848.8 GSM Front 33.10 33.50 0.03 1.096 0.246 0.270
251 | 848.8 GSM Back 33.10 33.50 -0.10 1.096 0.431 0.473
SAR Values [GSM 1900]
Maximum SAR14 results(Wik
ch Freq. time Te;t' Coggvl;g:ed Allowed Pov_ver Scaling ! S Graph
" | (MHz) slots Position Power drift Factor Measured Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
661 | 1880.0 | GSM Right Cheek 29.94 30.50 -0.05 1.138 0.053 0.060 Plot 3
661 | 1880.0 | GSM Right Tilt 29.94 30.50 -0.09 1.138 0.021 0.024
661 | 1880.0 | GSM Left Cheek 29.94 30.50 0.00 1.138 0.029 0.033
661 | 1880.0 | GSM Left Tilt 29.94 30.50 -0.05 1.138 0.015 0.017
measured / reported SAR numbers — Body (hotspot open, distance 10mm)
661 | 1880.0 | 4Txslots Front 25.43 26.00 -0.12 1.140 0.458 0.522
661 | 1880.0 | 4Txslots Back 25.43 26.00 -0.07 1.140 0.687 0.783 Plot 4
661 | 1880.0 | 4Txslots Left Side 25.43 26.00 0.13 1.140 0.212 0.242
661 | 1880.0 | 4Txslots | Right Side 25.43 26.00 0.02 1.140 0.274 0.312
661 | 1880.0 | 4Txslots | Bottom Side 25.43 26.00 -0.11 1.140 0.471 0.537
measured / reported SAR numbers — Body worn (distance 10mm)
661 | 1880.0 | GSM Front 29.94 30.50 -0.09 1.138 0.278 0.316
661 | 1880.0 | GSM Back 29.94 30.50 -0.06 1.138 0.571 0.650
SAR Values [WCDMA Band V]
Conducted Maximum _ SAR14 results(W/kg)
Ch. Freq. | Channel Tegt. Power Allowed Power Scaling Graph
(MHz) Type Position Power drift Factor | Measured | Reported | Results
Clam) (dBm)
measured / reported SAR numbers - Head
4183 | 836.6 RMC Right Cheek 22.86 23.00 -0.11 1.033 0.078 0.081
4183 | 836.6 RMC Right Tilt 22.86 23.00 -0.06 1.033 0.053 0.055
4183 | 836.6 RMC Left Cheek 22.86 23.00 -0.05 1.033 0.095 0.098 Plot 5
4183 | 836.6 RMC Left Tilt 22.86 23.00 -0.08 1.033 0.041 0.042
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
4183 | 836.6 RMC Front 22.86 23.00 -0.01 1.033 0.141 0.146
4183 | 836.6 RMC Back 22.86 23.00 0.05 1.033 0.237 0.245 Plot 6
4183 | 836.6 RMC Left Side 22.86 23.00 -0.09 1.033 0.074 0.076
4183 | 836.6 RMC Right Side 22.86 23.00 -0.04 1.033 0.087 0.090
4183 | 836.6 RMC Bottom Side 22.86 23.00 0.08 1.033 0.117 0.121
measured / reported SAR numbers — Body worn (distance 10mm)
4183 | 836.6 RMC Front 22.86 23.00 -0.01 1.033 0.141 0.146
4183 | 836.6 RMC Back 22.86 23.00 0.05 1.033 0.237 0.245
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SAR Values [WCDMA Band V]

Conducted Maximum _ SAR14 results(W/kg)
ch. Freq. | Channel Test_ Power Allowed Pov_ver Scaling Graph
(MHz) Type Position (dBm) Power drift Factor | Measured | Reported | Results
(dBm)
measured / reported SAR numbers - Head
1513 | 1752.6 RMC Right Cheek 23.62 24.00 -0.11 1.091 0.102 0.111 Plot 7
1513 | 1752.6 RMC Right Tilt 23.62 24.00 -0.06 1.091 0.045 0.049
1513 | 1752.6 RMC Left Cheek 23.62 24.00 -0.05 1.091 0.098 0.107
1513 | 1752.6 RMC Left Tilt 23.62 24.00 -0.08 1.091 0.037 0.040
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
1513 | 1752.6 RMC Front 23.62 24.00 -0.01 1.091 0.107 0.117
1513 | 1752.6 RMC Back 23.62 24.00 0.05 1.091 0.192 0.210 Plot 8
1513 | 1752.6 RMC Left Side 23.62 24.00 -0.09 1.091 0.087 0.095
1513 | 1752.6 RMC Right Side 23.62 24.00 -0.04 1.091 0.093 0.102
1513 | 1752.6 RMC Bottom Side 23.62 24.00 0.08 1.091 0.102 0.111
measured / reported SAR numbers — Body worn (distance 10mm)
1513 | 1752.6 RMC Front 23.62 24.00 -0.01 1.091 0.107 0.117
1513 | 1752.6 RMC Back 23.62 24.00 0.05 1.091 0.192 0.210
SAR Values [WCDMA Band Il]
Conducted Maximum _ SAR1q results(W/kg)
ch. Freq. | Channel Tegt. Power Allowed Povyer Scaling Graph
(MHz) Type Position (dBm) I(:’do;ve; drift Factor Measured | Reported | Results
m
measured / reported SAR numbers - Head
9538 | 1907.6 RMC Right Cheek 23.46 24.00 -0.11 1.132 0.061 0.069 Plot 9
9538 | 1907.6 RMC Right Tilt 23.46 24.00 -0.06 1.132 0.024 0.027
9538 | 1907.6 RMC Left Cheek 23.46 24.00 -0.12 1.132 0.051 0.058
9538 | 1907.6 RMC Left Tilt 23.46 24.00 -0.15 1.132 0.021 0.024
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
9538 | 1907.6 RMC Front 23.46 24.00 -0.02 1.132 0.652 0.738
9538 | 1907.6 RMC Back 23.46 24.00 -0.10 1.132 0.703 0.796 Plot 10
9538 | 1907.6 RMC Left Side 23.46 24.00 -0.06 1.132 0.127 0.144
9538 | 1907.6 RMC Right Side 23.46 24.00 -0.06 1.132 0.133 0.151
9538 | 1907.6 RMC Bottom Side 23.46 24.00 0.11 1.132 0.661 0.749
measured / reported SAR numbers — Body worn (distance 10mm)
9538 | 1907.6 RMC Front 23.46 24.00 -0.02 1.132 0.652 0.738
9538 | 1907.6 RMC Back 23.46 24.00 -0.10 1.132 0.703 0.796
SAR Values [LTE Band 2]
Maximum SAR14 results(W/k
ch Freq. Ctlr‘;r;r;el Test_ Coggvl;g;[’ed Allowed Pov_ver Scaling : e Graph
' (MHz) (20M) Position (dBm) Power drift Factor | Measured | Reported | Results
(dBm)
measured / reported SAR numbers - Head
18900 | 1880 1RB Right Cheek 23.41 24.00 -0.11 1.146 0.031 0.036
18900 | 1880 1RB Right Tilt 23.41 24.00 -0.06 | 1.146 0.018 0.021
18900 | 1880 1RB Left Cheek 23.41 24.00 -0.12 1.146 0.044 0.050 Plot 11
18900 | 1880 1RB Left Tilt 23.41 24.00 -0.15 | 1.146 0.023 0.026
18700 | 1860 50%RB | Right Cheek 23.36 23.50 0.13 1.033 0.028 0.029
18700 | 1860 50%RB Right Tilt 23.36 23.50 0.11 1.033 0.011 0.011
18700 | 1860 50%RB Left Cheek 23.36 23.50 0.18 1.033 0.039 0.040
18700 | 1860 50%RB Left Tilt 23.36 23.50 -0.06 | 1.033 0.018 0.019
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
18900 | 1880 1RB Front 23.41 24.00 -0.02 1.146 0.53 0.607
18900 | 1880 1RB Back 23.41 24.00 -0.10 1.146 0.664 0.761 Plot 12
18900 | 1880 1RB Left Side 23.41 24.00 -0.06 | 1.146 0.221 0.253
18900 | 1880 1RB Right Side 23.41 24.00 -0.06 | 1.146 0.241 0.276
18900 | 1880 1RB Bottom Side 23.41 24.00 0.1 1.146 0.621 0.711
18700 | 1860 50%RB Front 23.36 23.50 0.09 1.033 0.413 0.427
18700 | 1860 50%RB Back 23.36 23.50 0.08 1.033 0.640 0.661
18700 | 1860 50%RB Left Side 23.36 23.50 0.04 1.033 0.176 0.182
18700 | 1860 50%RB Right Side 23.36 23.50 -0.09 | 1.033 0.184 0.190
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18700 | 1860 | 50%RB | BottomSide | 2336 | 2350 | -0.07 [ 1.033 | 0531 [ 0548 |
measured / reported SAR numbers — Body worn (distance 10mm)
18900 | 1880 1RB Front 23.41 24.00 -0.02 1.146 0.53 0.607
18900 | 1880 1RB Back 23.41 24.00 -0.10 1.146 0.664 0.761
18700 | 1860 50%RB Front 23.36 23.50 0.09 1.033 0.413 0.427
18700 | 1860 50%RB Back 23.36 23.50 0.08 1.033 0.640 0.661
SAR Values [LTE Band 4]
Maximum SAR1q results(W/k
ch Freq. Ct_}sggel Test_ Coggvl;g[’ed Allowed Pov_ver Scaling : —— Graph
' (MHz) Position Power drift Factor | Measured | Reported | Results
(20M) (dBm) (dBm)
measured / reported SAR numbers - Head
20175 | 1732.5 1RB Right Cheek 22.65 23.00 -0.11 1.084 0.037 0.040 Plot 13
20175 | 1732.5 1RB Right Tilt 22.65 23.00 -0.06 1.084 0.011 0.012
20175 | 1732.5 1RB Left Cheek 22.65 23.00 -0.12 1.084 0.027 0.029
20175 | 1732.5 1RB Left Tilt 22.65 23.00 -0.15 1.084 0.01 0.011
20300 | 1745 50%RB | Right Cheek 21.68 22.00 0.16 1.076 0.029 0.031
20300 | 1745 50%RB Right Tilt 21.68 22.00 0.03 1.076 0.012 0.013
20300 | 1745 50%RB Left Cheek 21.68 22.00 0.08 1.076 0.021 0.023
20300 | 1745 50%RB Left Tilt 21.68 22.00 0.06 1.076 0.011 0.012
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
20175 | 1732.5 1RB Front 22.65 23.00 -0.02 1.084 0.17 0.184
20175 | 1732.5 1RB Back 22.65 23.00 -0.10 1.084 0.172 0.186 Plot 14
20175 | 1732.5 1RB Left Side 22.65 23.00 -0.06 1.084 0.084 0.091
20175 | 1732.5 1RB Right Side 22.65 23.00 -0.06 1.084 0.056 0.061
20175 | 1732.5 1RB Bottom Side 22.65 23.00 0.11 1.084 0.151 0.164
20300 | 1745 50%RB Front 21.68 22.00 0.16 1.076 0.151 0.163
20300 | 1745 50%RB Back 21.68 22.00 0.08 1.076 0.162 0.174
20300 | 1745 50%RB Left Side 21.68 22.00 0.04 1.076 0.078 0.084
20300 | 1745 50%RB Right Side 21.68 22.00 -0.01 1.076 0.046 0.050
20300 | 1745 50%RB | Bottom Side 21.68 22.00 -0.16 1.076 0.137 0.147
measured / reported SAR numbers — Body worn (distance 10mm)
20175 | 1732.5 1RB Front 22.65 23.00 -0.02 1.084 0.17 0.184
20175 | 1732.5 1RB Back 22.65 23.00 -0.10 1.084 0.172 0.186
20300 | 1745 50%RB Front 21.68 22.00 0.16 1.076 0.151 0.163
20300 | 1745 50%RB Back 21.68 22.00 0.08 1.076 0.162 0.174
SAR Values [LTE Band 7]
Maximum SAR1q results(W/k
ch Freq. Cr_;_z;\/r;r;el Te§t. CoFr)l(;ij\Jlged Allowed Povyer Scaling : L) Graph
’ (MHz) Position Power drift Factor | Measured | Reported | Results
(20M) (dBm) (dBm)
measured / reported SAR numbers - Head
20850 | 2510 1RB Right Cheek 23.55 24.00 -0.11 1.109 0.028 0.031 Plot 15
20850 | 2510 1RB Right Tilt 23.55 24.00 -0.06 1.109 0.016 0.018
20850 | 2510 1RB Left Cheek 23.55 24.00 -0.12 1.109 0.027 0.030
20850 | 2510 1RB Left Tilt 23.55 24.00 -0.15 1.109 0.014 0.016
21350 | 2560 50%RB | Right Cheek 23.11 23.50 0.16 1.094 0.024 0.026
21350 | 2560 50%RB Right Tilt 23.11 23.50 0.18 1.094 0.013 0.014
21350 | 2560 50%RB Left Cheek 23.11 23.50 0.08 1.094 0.021 0.023
21350 | 2560 50%RB Left Tilt 23.11 23.50 0.06 1.094 0.01 0.011
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
20850 | 2510 1RB Front 23.55 24.00 -0.02 1.109 0.207 0.230
20850 | 2510 1RB Back 23.55 24.00 -0.10 1.109 0.224 0.248 Plot 16
20850 | 2510 1RB Left Side 23.55 24.00 -0.06 1.109 0.087 0.096
20850 | 2510 1RB Right Side 23.55 24.00 -0.06 1.109 0.094 0.104
20850 | 2510 1RB Bottom Side 23.55 24.00 0.11 1.109 0.189 0.210
21350 | 2560 50%RB Front 23.11 23.50 0.03 1.094 0.184 0.201
21350 | 2560 50%RB Back 23.11 23.50 0.01 1.094 0.210 0.230
21350 | 2560 50%RB Left Side 23.11 23.50 0.12 1.094 0.075 0.082
21350 | 2560 50%RB Right Side 23.11 23.50 0.05 1.094 0.082 0.090
21350 | 2560 50%RB | Bottom Side 23.11 23.50 -0.14 1.094 0.173 0.189
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measured / reported SAR numbers — Body worn (distance 10mm)
20850 | 2510 1RB Front 23.55 24.00 -0.02 1.109 0.207 0.230
20850 | 2510 1RB Back 23.55 24.00 -0.10 1.109 0.224 0.248
21350 | 2560 50%RB Front 23.11 23.50 0.03 1.094 0.184 0.201
21350 | 2560 50%RB Back 23.11 23.50 0.01 1.094 0.210 0.230
SAR Values [LTE Band 17]
Maximum SAR1q results(W/k
ch Freq. Ct_}sggel Test_ Coggvl;g[’ed Allowed Pov_ver Scaling : —— Graph
' (MHz) (10M) Position (dBm) Power drift Factor | Measured | Reported | Results
(dBm)
measured / reported SAR numbers - Head
23780 709 1RB Right Cheek 23.20 23.50 -0.11 1.072 0.318 0.341 Plot 17
23780 709 1RB Right Tilt 23.20 23.50 -0.06 1.072 0.114 0.122
23780 709 1RB Left Cheek 23.20 23.50 -0.12 1.072 0.297 0.318
23780 709 1RB Left Tilt 23.20 23.50 -0.15 1.072 0.105 0.113
23800 711 50%RB | Right Cheek 22.78 23.00 0.13 1.052 0.301 0.317
23800 711 50%RB Right Tilt 22.78 23.00 0.09 1.052 0.101 0.106
23800 711 50%RB Left Cheek 22.78 23.00 0.07 1.052 0.281 0.296
23800 711 50%RB Left Tilt 22.78 23.00 -0.16 1.052 0.096 0.101
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
23780 709 1RB Front 23.20 23.50 -0.02 1.072 0.314 0.336
23780 709 1RB Back 23.20 23.50 -0.10 1.072 0.594 0.636 Plot 18
23780 709 1RB Left Side 23.20 23.50 -0.06 1.072 0.186 0.199
23780 709 1RB Right Side 23.20 23.50 -0.06 1.072 0.201 0.215
23780 709 1RB Bottom Side 23.20 23.50 0.11 1.072 0.309 0.331
23800 711 50%RB Front 22.78 23.00 0.02 1.052 0.302 0.318
23800 711 50%RB Back 22.78 23.00 0.08 1.052 0.513 0.540
23800 711 50%RB Left Side 22.78 23.00 0.15 1.052 0.171 0.180
23800 711 50%RB Right Side 22.78 23.00 0.19 1.052 0.196 0.206
23800 711 50%RB | Bottom Side 22.78 23.00 0.07 1.052 0.284 0.299
measured / reported SAR numbers — Body worn (distance 10mm)
23780 709 1RB Front 23.20 23.50 -0.02 1.072 0.314 0.336
23780 709 1RB Back 23.20 23.50 -0.10 1.072 0.594 0.636
23800 711 50%RB Front 22.78 23.00 0.02 1.052 0.302 0.318
23800 711 50%RB Back 22.78 23.00 0.08 1.052 0.513 0.540
SAR Values [WIFI2.4G]
Maximum SAR1q results(W/k
ch Freq. Service Tegt. Allowed CoFr)l(;ij\J,ged Povyer Scaling : L) Graph
’ (MHz) Position Power drift Factor Measured | Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
11 2462 DSSS | Right Cheek 13.44 14.00 0.10 1.138 0.467 0.531 Plot 19
11 2462 DSSS Right Tilt 13.44 14.00 -0.05 1.138 0.127 0.144
11 2462 DSSS Left Cheek 13.44 14.00 -0.11 1.138 0.378 0.430
11 2462 DSSS Left Tilt 13.44 14.00 -0.08 1.138 0.184 0.209
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
11 2462 DSSS Front 13.44 14.00 -0.17 1.138 0.036 0.041
11 2462 DSSS Back 13.44 14.00 -0.03 1.138 0.037 0.042 Plot 20
11 2462 DSSS Right Side 13.44 14.00 -0.06 1.138 0.021 0.024
11 2462 DSSS Top Side 13.44 14.00 -0.06 1.138 0.036 0.041
measured / reported SAR numbers — Body worn (distance 10mm)
11 2462 | DSSS Front 13.44 14.00 -0.17 1.138 0.036 0.041
11 2462 | DSSS Back 13.44 14.00 -0.03 1.138 0.037 0.042
Note:

1. The value with black color is the maximum Reported SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, 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
optional for such test configuration(s).
3. Per KDB 941225 D02, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output power is <
0.25dBhigher than RMC, or reported SAR with RMC 12.2kbps setting is < 1.2W/kg, HSDPA/HSUPA SAR
evaluation can be excluded.
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4. Per KDB 941225 D05, start with the largest channel bandwidth and measure SAR for QPSK with 1 RB
allocation,using the RB offset and required test channel combination with the highest maximum output power
for RB offsets at the upper edge, middle and lower edge of each required test channel

5. Per KDB 941225 D05, 50% RB allocation for QPSK SAR testing follows 1RB QPSK allocation procedure.
6. Per KDB 941225 D05, For QPSK with 100% RB allocation, SAR is not required when the highest maximum
output power for 100 % RB allocation is less than the highest maximum output power in 50% and 1 RB
allocations and the highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg. Otherwise, SAR is
measured for the highest output power channel; and if the reported SAR is > 1.45 W/kg, the remaining
required test channels must also be tested.

7. Per KDB 941225 D05, 16QAM output power for each RB allocation configuration is > not %2 dB higher than
the same configuration in QPSK and the reported SAR for the QPSK configuration is < 1.45 W/kg; Per KDB
941225 D05v02r03,16QAM SAR testing is not required.

8. Per KDB 941225 D05, Smaller bandwidth output power for each RB allocation configuration is > not %2 dB
higher than the same configuration in the largest supported bandwidth, and the reported SAR for the largest
supported bandwidth is < 1.45 W/kg; Per KDB 941225 D05v02r03, smaller bandwidth SAR testing is not
required.

9. Per KDB 248227-SAR is measured using the highest measured maximum output power channel for the
initial test configuration.

10. Per KDB 248227- Channels with measured maximum output power within % dB of each other are
considered to have the same maximum output, When there are multiple test channels with the same
measured maximum output power, the channel closest to mid-band frequency is selected for SAR
measurement. And when there are multiple test channels with the same measured maximum output power
and equal separation from mid-band frequency; for example, high and low channels or two mid-band channels,
the higher frequency (number) channel is selected for SAR measurement.

11. Per KDB 248227- When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS
specified maximum output power and the adjusted SAR is < 1.2 W/kg. (The highest reported SAR for DSSS
is adjusted by the ratio of OFDM to DSSS specified maximum output power was 0.0.335
W/Kg(0.531*(15.85/25.12)=0.335) So ODFM SAR test is not required.

12. Per KDB 648474 D04, when the reported SAR for a body-worn accessory measured without a headset
connected to the handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.

5.3.3 Standalone SAR Test Exclusion Considerations and Estimated SAR

Per KDB447498 requires when the standalone SAR test exclusion of section 4.3.1 is applied to an antenna
that transmits simultaneously with other antennas, the standalone SAR must be estimated according to the
following to determine simultaneous transmission SAR test exclusion;

e (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ ¥ f(GHz)/x]
W/kg for test separation distances < 50 mm;

where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

e 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit,SAR test exclusion is determined by the SAR to peak location separation
ratio.

(SAR,+SAR,)"*
(peak location separation,mm)

Ratio= <0.04

Estimated stand alone SAR

Maximum . .
. . . Separation Estimated
Communication Frequency Confiquration Power (including Distance SAR
system (MHz) 9 tune-up tolerance) (mm) (W/kH;
(dBm) 9
Bluetooth* 2441 Head 2 5 0.067
Bluetooth* 2441 Hotspot 2 10 0.033
Bluetooth* 2441 Body Worn 2 10 0.033

Bluetooth*- Including Lower power Bluetooth
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5.4. Simultaneous TX SAR Considerations

5.4.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple Transmitters”
are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g/n and Bluetooth devices
which may simultaneously transmit with the licensed transmitter.

For the DUT,the BT and WiFi modules sharing same antenna,GSM,WCDMA and LTE module sharing a
single antenna;

Application Simultaneous Transmission information:

Voice over
Air-Interface Band (MHz) Type Simultaneous Transmissions Digital
Transport(Data)
850 VO
GSM 1900 VO Yes,WLAN or BT/BLE N/A
GPRS/EDGE DT Yes,WLAN or BT/BLE N/A
WCDMA Band II/Band IV/BandV DT Yes,WLAN or BT/BLE N/A
LTE pandz/Bandat/Bandr! DT Yes,WLAN or BT/BLE N/A
WLAN 2450 DT Yes,GSM,GPRS,EDGE,UMTS Yes
BT/BLE 2450 DT Yes,GSM,GPRS,EDGE,UMTS N/A
Note:VO-Voice Service only;DT-Digital Transport

Note: BT and WLAN can be active at the same time, but only with interleaving of packages switched on board
level. That means that they don’t transmit at the same time.

BLE-Bluetooth low energy;

BT- Classical Bluetooth

5.4.2 Evaluation of Simultaneous SAR
Head Exposure Conditions

Simultaneous transmission SAR for WiFi and GSM/WCDMA

WCDMA WCDMA WCDMA

ooMES0 | BS990 | BandV | BandlV | Bandil | o Wil | max. | sAR., | P | simut
Test Position S%R S%R Reported Reported | Reported S?—\R ISAR14 Limit rati Meas.
Wi | ks | SARg | SARy, | SARy, Wik | (WiKg) | (WiKg) | STPEIRTC | Required
( g) ( 9) (W/Kg) (W/Kg) (W/Kg) ( g) n ratio
Right Cheek | 0.124 0.060 0.078 0.111 0.069 0.531 0.655 1.6 no no
Right Tilt 0.080 0.024 0.053 0.049 0.027 0.144 0.389 1.6 no no
Left Cheek 0.141 0.033 0.095 0.107 0.058 0.430 0.571 1.6 no no
Left Tilt 0.061 0.017 0.041 0.040 0.024 0.209 0.299 1.6 no no
Simultaneous transmission SAR for WiFi and LTE
LTE LTE LTE LTE — —
Band 2 Band 4 Band 7 Band 17 Reported MAX. SAR14 [, Simut.
Test Position Reported | Reported | Reported | Reported SAR 2SAR14 Limit separatio Meas.
SAR14 SAR14 SAR14 SAR14 WIK1_g (W/Kg) (W/Kg) i Required
(WKg) | (WKg) | (WiKg) | (wikg) | (VK9 n ratio
Right Cheek | 0.036 0.040 0.031 0.341 0.531 0.872 1.6 no no
Right Tilt 0.021 0.012 0.018 0.122 0.144 0.266 1.6 no no
Left Cheek 0.050 0.029 0.030 0.318 0.430 0.748 1.6 no no
Left Tilt 0.026 0.011 0.016 0.113 0.209 0.322 1.6 no no
Simultaneous transmission SAR for Bluetooth and GSM/WCDMA
WCDMA | WCDMA | WCDMA
SSMES0 | SSM1909 | BandV | BandV | Bandil | BMSYOOh | ymax | saR,, | | PeaK Simut.
Test Position FEmite) | e Reported | Reported | Reported Zilaet 2SAR. Limit Iocatlop Meas.
SARig | SARig | “gap SAR SAR SARwg | “WiKg) | (WiKg) | SeP2rat0 | pecuired
(W/Kg) (WIKg) (W,K‘;; (W/Klﬁ (WIK‘;; (WIKg) 9 9 n ratio q
Right Cheek | 0.149 0.171 0.574 0.114 0.109 0.067 0.213 1.6 no no
Right Tilt 0.094 0.105 0.271 0.050 0.059 0.067 0.312 1.6 no no
Left Cheek 0.141 0.158 0.510 0.110 0.102 0.067 0.208 1.6 no no
Left Tilt 0.078 0.097 0.241 0.041 0.054 0.067 0.157 1.6 no no




Page 47 of 153 Report No.: MWR151101111
Simultaneous transmission SAR for Bluetooth and LTE
Lk Lk Ll L= Bluetooth Peak
Band 2 Band 4 Band 7 Band 17 Estimated MAX. SAR14 Yo Simut.
Test Position Reported | Reported | Reported | Reported SAR 2SAR14 Limit e Meas.
SAR/ SAR/ SAR14 SAR14 (WIKH; (W/Kg) | (WIKg) npraﬁo Required
(W/Kg) (W/Kg) (W/Kg) (W/Kg) .
Right Cheek | 0.036 0.040 0.031 0.341 0.067 0.408 1.6 no no
Right Tilt 0.021 0.012 0.018 0.122 0.067 0.189 1.6 no no
Left Cheek 0.050 0.029 0.030 0.318 0.067 0.385 1.6 no no
Left Tilt 0.026 0.011 0.016 0.113 0.067 0.18 1.6 no no
Body Exposure Conditions
Simultaneous transmission SAR for WiFi and GSM/WCDMA
WCDMA | WCDMA | WCDMA -
SSMES0 | SSM1909 | BandV | BandIV | Band bl MAX. | SAR., | A FeaK Simut.
Test Position Gaeisel | e Reported | Reported | Reported e 2SAR. Limit Iocatlor! Meas.
SARig | SARig | "gap SAR SAR Sl WIKg) | (WiKg) | 5Pt | Required
(WIKg) (WIKg) (WIKBS; (W/KEB (WIK;!; (WIKg) 9 9) | on ratio q
Front 0.538 0.522 0.146 0.117 0.738 0.041 0.779 1.6 no no
Back 0.744 0.783 0.245 0.210 0.796 0.042 0.838 1.6 no no
Left Side 0.181 0.242 0.076 0.095 0.144 / 0.242 1.6 no no
Right Side 0.218 0.312 0.090 0.102 0.151 0.024 0.336 1.6 no no
Top Side / / / / 0.041 0.041 1.6 no no
Bottom Side | 0.656 0.537 0.121 0.111 0.749 / 0.749 1.6 no no
Simultaneous transmission SAR for WiFi and LTE
LTE LTE LTE LTE - _—
Band 2 Band 4 Band 7 Band 17 R MAX. SAR14 Tere{ T Simut.
Test Position Reported | Reported | Reported | Reported S?—\R 2SAR14 Limit ti Meas.
SAR1 SAR, SAR SAR e (W/Kg) | (W/Kg) sepa’f.‘ ' | Required
(WKg) | (WKg) | (WiKg) | (wikg) | WK9 on ratio
Front 0.607 0.184 0.230 0.336 0.041 0.648 1.6 no no
Back 0.761 0.186 0.248 0.636 0.042 0.803 1.6 no no
Left Side 0.253 0.091 0.096 0.199 / 0.253 1.6 no no
Right Side 0.276 0.061 0.104 0.215 0.024 0.3 1.6 no no
Top Side / / / / 0.041 0.041 1.6 no no
Bottom Side | 0.711 0.164 0.210 0.331 / 0.711 1.6 no no
Simultaneous transmission SAR for Bluetooth and GSM/WCDMA
WCDMA | WCDMA | WCDMA
GSM850 | GSM1900 |\ ‘g 4y | Bandlv | Bandn | Bluetooth |,y | sar,, | Pk Simut.
Test Position REEEUE || RO Reported | Reported | Reported St ZSAR;. Limit Iocat|or! Meas.
SARig | SARig | "gap SAR SAR ety WiKg) | (WiKg) | SeParatl | Required
(W/Kg) (W/Kg) (W/KZB (WIK‘;; (W/KES (W/Kg) 9 9) | on ratio q
Front 0.538 0.522 0.146 0.117 0.738 0.033 0.771 1.6 no no
Back 0.744 0.783 0.245 0.210 0.796 0.033 0.829 1.6 no no
Left Side 0.181 0.242 0.076 0.095 0.144 0.033 0.275 1.6 no no
Right Side 0.218 0.312 0.090 0.102 0.151 0.033 0.345 1.6 no no
Top Side / / / / 0.033 0.033 1.6 no no
Bottom Side | 0.656 0.537 0.121 0.111 0.749 0.033 0.782 1.6 no no
Simultaneous transmission SAR for Bluetooth and LTE
U= — — — Bluetooth Peak
Band 2 Band 4 Band 7 Band 17 Estimated MAX. SAR4 [ Simut.
Test Position Reported | Reported | Reported | Reported SAR ZSAR14 Limit w— Meas.
SAR/ SAR14 SAR; SAR; (WIKH; (WIKg) | (W/Kg) onpratio Required
(W/Kg) (W/Kg) (W/Kg) (W/Kg) 9
Front 0.607 0.184 0.230 0.336 0.033 0.64 1.6 no no
Back 0.761 0.186 0.248 0.636 0.033 0.794 1.6 no no
Left Side 0.253 0.091 0.096 0.199 0.033 0.286 1.6 no no
Right Side 0.276 0.061 0.104 0.215 0.033 0.309 1.6 no no
Top Side / / / / 0.033 0.033 1.6 no no
Bottom Side | 0.711 0.164 0.210 0.331 0.033 0.744 1.6 no no

Note:

1. The WiFi and BT share same antenna, so cannot transmit at same time.

2. The value with block color is the maximum values of standalone

3. The value with blue color is the maximum values of } SARq4
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5.5. SAR Measurement Variability

According to KDB865664, Repeated measurements are required only when the measured SAR is = 0.80
W/kg. If the measured SAR value of the initial repeated measurement is < 1.45 W/kg with < 20% variation,
only one repeated measurement is required to reaffirm that the results are not expected to have substantial
variations, which may introduce significant compliance concerns. A second repeated measurement is
required only if the measured result for the initial repeated measurement is within 10% of the SAR limit and
vary by more than 20%, which are often related to device and measurement setup difficulties. The following
procedures are applied to determine if repeated measurements are required. The same procedures should
be adapted for measurements according to extremity and occupational exposure limits by applying a factor of
2.5 for extremity exposure and a factor of 5 for occupational exposure to the corresponding SAR
thresholds.19 The repeated measurement results must be clearly identified in the SAR report. All measured
SAR, including the repeated results, must be considered to determine compliance and for reporting according
to KDB 690783.Repeated measurement is not required when the original highest measured SAR is < 0.80
W/kg; steps 2) through 4) do not apply.

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

2) 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 (~
10% from the 1-g SAR limit).

3) Perform a third repeated measurement only if the original, first or second repeated measurement is > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements
is > 1.20.

4) Perform a third repeated measurement only if the original, first or second repeated measurementis > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements
is>1.20

5.6. General description of test procedures

1. The DUT is tested using CMU 200 communications testers as controller unit to set test channels and
maximum output power to the DUT, as well as for measuring the conducted peak power.

2. Test positions as described in the tables above are in accordance with the specified test standard.

3. Tests in body position were performed in that configuration, which generates the highest time based
averaged output power (see conducted power results).

4. Tests in head position with GSM were performed in voice mode with 1 timeslot unless
GPRS/EGPRS/DTM function allows parallel voice and data traffic on 2 or more timeslots.

5. UMTS was tested in RMC mode with 12.2 kbit/s and TPC bits set to ‘all 1°.

6. WiFi was tested in 802.11b/g/n mode with 1 Mbit/s and 6 Mbit/s. According to KDB 248227 the SAR

testing for 802.11g/n is not required since When the highest reported SAR for DSSS is adjusted by the

ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

Required WiFi test channels were selected according to KDB 248227

According to FCC KDB pub 248227 D01, Channels with measured maximum output power within ¥2 dB of

each other are considered to have the same maximum output, When there are multiple test channels with

the same measured maximum output power, the channel closest to mid-band frequency is selected for

SAR measurement and when there are multiple test channels with the same measured maximum output

power and equal separation from mid-band frequency; for example, high and low channels or two mid-

band channels, the higher frequency (number) channel is selected for SAR measurement.

9. According to FCC KDB pub 941225 D06 this device has been tested with 10 mm distance to the phantom
for operation in WiFi hot spot mode.

10. Per FCC KDB pub 941225 D06 the edges with antennas within 2.5 cm are required to be evaluated for
SAR to cover WiFi hot spot function.

11. According to IEEE 1528 the SAR test shall be performed at middle channel. Testing of top and bottom
channel is optional.

12. According to KDB 447498 D01 testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is:

e < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

e < 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz

e < 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

13. IEEE 1528-2003 require the middle channel to be tested first. This generally applies to wireless devices
that are designed to operate in technologies with tight tolerances for maximum output power variations
across channels in the band. When the maximum output power variation across the required test
channels is > %2 dB, instead of the middle channel, the highest output power channel must be used.

14. Per KDB648474 D04 require when the reported SAR for a body-worn accessory, measured without a
headset connected to the handset, is < 1.2 W/kg.

o N



15.

16.
17.

18.
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Per KDB648474 D04 require when the separation distance required for body-worn accessory testing is
larger than or equal to that tested for hotspot mode, using the same wireless mode test configuration for
voice and data, such as UMTS, LTE and Wi-Fi, and for the same surface of the phone, the hotspot mode
SAR data may be used to support body-worn accessory SAR compliance for that particular configuration
(surface)

10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g SAR > 1.2 W/kg.
Per KDB648474 D04 require for phablet SAR test considerations, For smart phones with a display
diagonal dimension > 15.0 cm or an overall diagonal dimension > 16.0 cm, When hotspot mode applies,
10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2
W/kg.

10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g SAR > 1.2 W/kg.
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5.7. Measurement Uncertainty (300MHz-3GHz)

Report No.: MWR151101111

Relative DSAY5 Uncertainty Budget for SAR Tests

According to IEC62209-1/2006

Error Uncertainty | Probably ; (Ci) | (Ci) Std. Std. Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 11 1| 1 |550% | 550% |
calibration
2 isf)"z?;cl)y B | 4.70% R J3 07|07 190% | 1.90% | o
3 Herigftfgs;'ca' B | 9.60% R J3 107 | 07| 390% | 3.90% | e
4 soundary | g 1,00% R S| 1| 060% | 060% | e
5 o g’:riety B | 4.70% R Bl | 1| 270% | 270% | e
6 Detection limit | B 1.00% R J3 | 1 1 | 0.60% | 0.60% oo
RF ambient
7 conditions- B 0.00% R \/§ 1 1 0.00% | 0.00% oo
noise
RF ambient
8 conditions- | B 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
reflection
9 Rezfnoé‘se B 0.80% R 3| 1 | 1 | 050% | 0.50% oo
10 '”tet?r;ae“on B 5.00% R J3 1 | 1] 290% | 290% | e
11 - B | 3.00% R Bl 1| 170% | 1.70% | e
Probe
12 porf]'ggﬂed B 0.40% R 3| 1 1 | 0.20% | 0.20% oo
restrictions
Probe
positioning
13 \f(vith r|]'esi)ec:t B 2.90% R \/§ 1 1 1.70% | 1.70% oo
o phantom
shell
14 MaxSAR | B | 3.90% R Bl | 1] 230% | 230% | e
Test Sample Related
15 Test sample | 1.86% N 10 1] 1 | 18% | 1.86% |
positioning
16 Device holder | 1.70% N 10 1| 1 | 170% | 170% |
uncertainty
17 D”fi)‘;‘;v‘;‘fp“t B | 500% R Bl 1| 1| 290% | 200% | e
Phantom and Set-up
Phantom o o o -
18 uncertainty B 4.00% R J3 | 1 1 | 2.30% | 2.30%
Liquid
19 conductivity B 5.00% R \/§ 0.64 | 043 | 1.80% | 1.20% oo
(target)
Liquid
20 conductivity | A 0.50% N 1 064|043 | 0.32% | 0.26% oo
(meas.)
Liquid
21 pe(trmitti\t/)ity B 5.00% R J3 | 064|043 ] 1.80% | 1.20% oo
arge
22 cp:r?llijtltcijvity A | 016% N 1 | 064|043 010% | 0.07% | <
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(meas.) |
Combined 22
standard LD chu? / / /| 1 | 1 |10.20% |10.00% | o
uncertainty “\Via
Expanded
uncertainty
confidence u, =2u / R K=2 / / 20.40% | 20.00% )
e C
interval of
95 %)
Uncertainty of a System Performance Check with DASY4 System
According to IEC62209-2/2010
No. Error Type Uncertainty | _Probably | p,, -1 (Ci) | (Ci) S:S: S:S: Deg;ee
Description Value Distribution 1g | 10g (1g) (10g) | freedom
Measurement System
Probe 0 ) 0 oo
1 calibration B 6.00% N 1] 1 1 | 6.00% | 6.00%
2 isﬁ‘t"r'jéy B | 4.70% R J3 07|07 190% | 1.90% | o
3 Heﬁgft‘:gs;'ca' B | 0.00% R J3 107 |07 000% | 000% | e
4 Soundary | g 1.00% R Bl 1| 1] 060% | 060% | e
5 & re":riety B | 4.70% R Bl | 1| 270% | 270% | <
6 Detection limit | B 1.00% R J3 | 1 1 | 0.60% | 0.60% oo
RF ambient
7 conditions- B 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
noise
RF ambient
8 conditions- B 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
reflection
9 Rezf:gse B 0.80% R J3 | 1 1 | 0.50% | 0.50% oo
10 niegration | g | 5.00% R J3 1 | 1| 290% | 290% | e
11 A B | 3.00% R Bl |1 | 170% | 170% | e
Probe
12 porfl';"c’r":ed B 0.80% R J3| 1 | 1 | 050% | 0.50% oo
restrictions
Probe
positioning
13 with respect | B 6.70% R J3 | 1 1 | 3.90% | 3.90% oo
to phantom
shell
14 YaxSAR | B | 3.90% R Bl | 1| 230% | 230% | e
15 '\F’i‘;‘i‘;':r:':; B | 2.40% R Bl | 1| 140% | 1.40% | e
Test Sample Related
16 Testsample | 0.00% N 11 1| 1 | 000% | 000% |
positioning
17 Djr‘:g;ertszfr A | 2.00% N 10 1 | 1 |200% | 200% | <
18 D“ftp‘c’)‘;\,‘::tp“t B | 3.40% R J3 1 | 1| 200% | 200% | e
Phantom and Set-up
19 uﬁg:ﬂ:ﬁy B | 4.00% R Bl | 1| 230% | 230% | e
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20 coﬁeAcTion 1.90% J3 | 1 |084]| 1.11% | 0.90%
Liquid
21 conductivity 0.50% 1 | 064|043 032% | 0.26%
(meas.)
Liquid
22 cpermittivity 0.16% 1 |064|043| 0.10% | 0.07%
(meas.)
23 ggnmdpljm‘ft';/ 1.70% J3 [ 078|071 0.80% | 0.80%
24 -II;ZTnEl)ltLt{C:’iy 0.40% J3 [ 023|026 0.10% | 0.10%
Combined 22
standard D e / I | 1| 1 [ 12.90% | 12.70%
uncertainty CVia
Expanded
uncertainty
(confidence u, = 2u, / k=2 | / | 1 |1880% | 18.40%
interval of
95 %)
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5.8. System Check Results

Date: 10/10/2015

DUT: Dipole 750 MHz; Type: D750V2; Serial: 1133
Program Name: System Performance Check Head at 750 MHz

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; ¢ = 0.91 mho/m; €, = 41.79; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.36, 6.36, 6.36); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.03 mW(/g

d=15mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 47.4 V/m; Power Drift = -0.091 dB

Peak SAR (extrapolated) = 2.96 W/kg

SAR(1 g) = 1.92 mW/g; SAR(10 g) = 1.23 mW/g

Maximum value of SAR (measured) = 2.10 mW(/g

dB

— 0.000

— -2.2b

-4.5h2

-6.78

-9.04

-11.3
0dB =2.10mW/g
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Date: 10/16/2015

DUT: Dipole 750 MHz; Type: D750V2; Serial: 1133
Program Name: System Performance Check Body at 750 MHz

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.97 mho/m; €, = 55.99; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.31 mW(/g

d=15mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 49.1 V/m; Power Drift = -0.141 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.21 mWi/g; SAR(10 g) = 1.47 mW/g

Maximum value of SAR (measured) = 2.41 mW/g

dB

— 0.000

— -2.02

-4.04

-6.06

-8.08

-10.1
0 dB =2.41mWi/g
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Date: 10/10/2015

DUT: Dipole 900MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Program Name: System Performance Check Head at 900 MHz

Communication System: CW; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; ¢ = 0.97 mho/m; €, = 42.13; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.82 mW/g

d=15mm, Pin=250mW/Zoom Scan (5x5x7) (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 54.523 V/m; Power Drift = -0.01dB

Peak SAR (extrapolated) = 4.068 W/kg

SAR(1 g) =2.67 mW/g; SAR(10 g) =1.72 mW/g

Maximum value of SAR (measured) = 2.90 mW(/g

dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0 dB =2.90mW/g
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Date: 10/16/2015

DUT: Dipole 900MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Program Name: System Performance Check at 900 MHz Body

Communication System: CW; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; 0 = 1.01 mho/m; €, = 54.69; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.72 mW(/g

d=15mm, Pin=250mW/Zoom Scan (5x5x7) (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 54.523 VV/m; Power Drift = -0.01dB

Peak SAR (extrapolated) = 4.068 W/kg

SAR(1 g) = 2.45 mWI/g; SAR(10 g) = 1.6 mWI/g

Maximum value of SAR (measured) = 2.80 mW(/g

dB
— 0.000

—-2.10

-4.20

-6.30

-5.40

-10.5

0dB =2.90mW/g
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Date: 10/11/2015

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Program Name: System Performance Check Head at 1750 MHz

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1750 MHz; ¢ = 1.38 mho/m; ¢, = 39.83; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.97, 4.97, 4.97); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW)/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 8.60 mW/g

d=10mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 83.712 V/m; Power Drift = 0.03dB

Peak SAR (extrapolated) = 16.718 W/kg

SAR(1 g) = 8.82 mW/g; SAR(10 g) = 4.56 mW/g

Maximum value of SAR (measured) = 9.93 mW/g

dB
— 0.000

— -3.62

-7.24

-10.9

-14.5

-18.1

0 dB =9.93mW/g
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Date: 10/18/2015

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Program Name: System Performance Check Body at 1750 MHz

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1750 MHz; ¢ = 1.53 mho/m; €, = 54.57; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.69, 4.69, 4.69); Calibrated:10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.60 mW/g

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

Reference Value = 81.17 V/m; Power Drift = 0.03dB

Peak SAR (extrapolated) = 15.81 W/kg

SAR(1 g) =9.06 mW/g; SAR(10 g) = 4.85 mW/g

Maximum value of SAR (measured) = 12.8 mW/g

dB
— 0.000

— -3.62

-7.24

-10.9

-14.5

-18.1

0dB =12.8mW/g
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Date: 10/12/2015

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check Head at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.41 mho/m; €, = 40.29; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.3 mW/g

d=10mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 80.6 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 9.87 mWi/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 11.2 mW(/g

db
— 0.000

—-3.44

-6.88

-10.3

-13.8

-17.2

0dB =11.2mWi/g
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Date: 10/18/2015

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check at Body 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.54 mho/m; €, = 53.69; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.8 mW/g

d=10mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 85.9 V/m; Power Drift = 0.109 dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.42 mW/g

Maximum value of SAR (measured) = 12.5 mW(/g

dB
— 0.000

—-3.12

-6.24

-9.36

-12.5

-15.6

0dB =12.5mW/g
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Date: 10/13/2015

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Head at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.83 mho/m; €, = 38.19; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.21, 4.21, 4.21); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.0 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.45 mW/g

Maximum value of SAR (measured) = 16.2 mW/g

dB
— 0.000

—-4.54

-9.08

-13.6

-18.2

-22.7

0dB =16.2mW/g
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Date: 10/20/2015

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Body at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.90 mho/m; €. = 50.59; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.14, 4.14, 4.14); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 16.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.5 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.34 mW/g

Maximum value of SAR (measured) = 15.4 mW/g

dB
— 0.000

—-4.10

-8.20

-12.3

-16.4

-20.5

0dB =15.4mW/g
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Date: 10/14/2015

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: 1058
Program Name: System Performance Check Head at 2600 MHz

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; ¢ =1.96 mho/m; ¢, = 38.09; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.06, 4.06, 4.06); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 21.1 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.1 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 14.4 mW/g; SAR(10 g) = 6.47 mW/g

Maximum value of SAR (measured) =19.7 mW/g

dB
— 0.000

—-4.10

-8.20

-12.3

-16.4

-20.5

0dB =19.7mW/g
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Date: 10/20/2015

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: 1058
Program Name: System Performance Check Body at 2600 MHz

Communication System: CW,; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.20 mho/m; ¢, = 51.09; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.02, 4.02, 4.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 25.1 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.4 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 14.6 mW/g; SAR(10 g) = 6.48 mW/g

Maximum value of SAR (measured) = 23.2 mW(/g

dB
— 0.000

—-4.10

-8.20

-12.3

-16.4

-20.5

0dB =23.2mW/g
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5.9. SAR Test Graph Results

SAR pilots for the highest measured SAR in each exposure configuration, wireless mode and frequency
band combination according to FCC KDB 865664 D02

#1
Date: 10/10/2015

DUT: L505; Type: Sl PIN; Serial: IMElI Number
Program Name: L505

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; ¢, = 41.3; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek 2/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.138 mW/g

Left Cheek 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.42 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.166 W/kg

SAR(1 g) = 0.129 mW/g; SAR(10 g) = 0.099 mW/g

Maximum value of SAR (measured) = 0.144 mW/g

dB
— 0.000

—-1.95

-3.90

-h.86

-f.61

-9.76

0 dB = 0.144mW/g
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#2
Date: 10/16/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: GPRS850; Frequency: 848.8 MHz;Duty Cycle: 1:2
Medium parameters used: f = 849 MHz; ¢ = 1.01 mho/m; ¢, = 55.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.811 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.5 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.635 mWI/g; SAR(10 g) = 0.438 mW/g

Maximum value of SAR (measured) = 0.797 mW/g

dB
— 0.000

—-2.64

-h.28

-7.92

-10.6

-13.2

0dB =0.797TmW/g
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#3
Date: 10/12/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.42 mho/m; ¢, = 39.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.056 mW/g

Right Cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.50 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.090 W/kg

SAR(1 g) = 0.053 mWI/g; SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0.059 mW/g

dB
— 0.000

—-10.0 \

-20.0

00

-40.0

-50.0

0 dB = 0.059mW/g
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#4
Date: 10/18/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: GPRS1900; Frequency: 1880 MHz;Duty Cycle: 1:2
Medium parameters used: f = 1880 MHz; o = 1.55 mho/m; ¢, = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); Calibrated: 10/22/2014
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.720 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.43 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.687 mWI/g; SAR(10 g) = 0.353 mW/g

Maximum value of SAR (measured) = 0.760 mW/g

dB
— 0.000

—-3.90

-F.80

-11.7

-15.6

-19.5

0dB = 0.760mW/g
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#5
Date: 10/10/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 837 MHz; o = 0.898 mho/m; €, = 41.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.19, 6.19, 6.19); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek 2/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.101 mW/g

Left Cheek 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.60 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.117 W/kg

SAR(1 g) = 0.095 mWI/g; SAR(10 g) = 0.073 mW/g

Maximum value of SAR (measured) = 0.098 mW/g

dB
— 0.000

—-1.73

-3.46

-h.19

-6.92

-8.65

0 dB = 0.098mW/g
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#6
Date: 10/16/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; 6 = 1.01 mho/m; ¢, = 55.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back 2/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.265 mW/g

Back 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.4 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.391 W/kg

SAR(1 g) = 0.237 mWI/g; SAR(10 g) = 0.142 mW/g

Maximum value of SAR (measured) = 0.260 mW/g

dB
— 0.000

— -2.62

-h.24

-f.86

-10.5

13.1
0 dB = 0.260mW/g
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#7
Date: 10/11/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W1700; Frequency: 1752.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1753 MHz; 0 = 1.26 mho/m; ¢, = 39.2; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.97, 4.97, 4.97); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right touch/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.207 mW(/g

Right touch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.15 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.439 W/kg

SAR(1 g) = 0.102 mWI/g; SAR(10 g) = 0.087 mW/g

Maximum value of SAR (measured) = 0.276 mW/g

dB
— 0.000

— -2.64

-h.28

-f.92

-10.6

-13.2

0dB =0.276mW/g
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#8
Date: 10/18/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W1700; Frequency: 1752.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1753 MHz; 0 = 1.35 mho/m; ¢, = 52.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.69, 4.69, 4.69); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.38 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.1 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.43 W/kg

SAR(1 g) = 0.192 mWI/g; SAR(10 g) = 0.094 mW/g

Maximum value of SAR (measured) = 0.312 mW/g

db
— 0.000

—-3.50

-f.00

-10.5

-14.0

-17.5

0 dB = 0.312mW/g
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#9
Date: 10/12/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1907.6 MHz; 0 = 1.36 mho/m; ¢, = 39.8; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.074 mW(/g

Right Cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.04 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.103 W/kg

SAR(1 g) = 0.061 mWI/g; SAR(10 g) = 0.034 mW/g

Maximum value of SAR (measured) = 0.067 mW/g

db
— 0.000

— -3.92

-7.84 | \ 4

-11.8

-158.7

-19.6

0 dB = 0.067mW/g
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#10
Date: 10/18/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: W1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1907.6 MHz; 0 = 1.48 mho/m; ¢, = 52.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.747 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.45 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) =0.703 mWI/g; SAR(10 g) = 0.359 mW/g

Maximum value of SAR (measured) = 0.781 mW/g

dB
— 0.000

—-3.86

-F.i2

-11.6

-15.4

-19.3

0dB =0.781mW/g
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#11
Date: 10/12/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 0 = 1.41 mho/m; €. = 40.29; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.68, 4.68, 4.68); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.046 mW/g

Left Cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.42 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.065 W/kg

SAR(1 g) = 0.044 mWI/g; SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0.047 mW/g

db
— 0.000

— -3.94

-7.04

-11.8

-15.8

-19.7

0dB =0.047TmW/g



Page 76 of 153 Report No.: MWR151101111

#12
Date: 10/18/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 0 = 1.54 mho/m; ¢, = 53.69; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.48, 4.48, 4.48); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.08 mW(/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.23 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.664 mW/g; SAR(10 g) = 0.458 mW/g

Maximum value of SAR (measured) = 0.991 mW/g

dB
— 0.000

—-4.22

-8.44

12.7

-16.9

-21.1

0 dB = 0.991mW/g
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#13
Date: 10/11/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; 0 = 1.34 mho/m; €, = 41.5; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.97, 4.97, 4.97); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.044 mW/g

Right Cheek/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.9 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.060 W/kg

SAR(1 g) = 0.037 mWI/g; SAR(10 g) = 0.022 mW/g

Maximum value of SAR (measured) = 0.040 mW/g

dB
— 0.000

— -4.5h4

-9.08

-18.2

-22.7

0 dB = 0.040mW/g
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#14
Date: 10/18/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; 0 = 1.49 mho/m; €, = 52.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.69, 4.69, 4.69); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.188 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.09 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.382 W/kg

SAR(1 g) =0.172 mWI/g; SAR(10 g) = 0.077 mW/g

Maximum value of SAR (measured) = 0.195 mW/g

db
— 0.000

— -6.46

-12.9

-19.4

-2b.8

-32.3

0 dB =0.195mW/g
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#15
Date: 10/14/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 2510 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2510 MHz; 0 = 1.81 mho/m; ¢, = 38.1; p = 1000 kg/m3

Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.21, 4.21, 4.21); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (81x151x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.032 mW(/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.94 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.055 W/kg

SAR(1 g) = 0.028 mWI/g; SAR(10 g) = 0.016 mW/g

Maximum value of SAR (measured) = 0.030 mW/g

db
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB =0.030mW/g
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#16
Date: 10/20/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE; Frequency: 2510 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2510 MHz; o = 1.88 mho/m; ¢, = 50.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.14, 4.14, 4.14); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (81x151x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.245 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.30 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.516 W/kg

SAR(1 g) = 0.224 mWI/g; SAR(10 g) = 0.097 mW/g

Maximum value of SAR (measured) = 0.247 mW/g

db
— 0.000

— -7.20

-14.4

-21.6

-28.8

-36.0

0 dB =0.247mW/g
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#17
Date: 10/10/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE B17; Frequency: 709 MHz;Duty Cycle: 1:1
Medium parameters used: f = 709 MHz; o = 0.905 mho/m; €, = 41.3; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.36, 6.36, 6.36); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right touch/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.658 mW/g

Right touch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.17 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.686 W/kg

SAR(1 g) = 0.318 mWI/g; SAR(10 g) = 0.117 mW/g

Maximum value of SAR (measured) = 0.558 mW/g

dB
— 0.000

—-1.52

-3.03

-4.55

-b.06

-f.hi

0 dB =0.558mW/g
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#18
Date: 10/16/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: LTE B17; Frequency: 709 MHz;Duty Cycle: 1:1
Medium parameters used: f = 709 MHz; ¢ = 0.952 mho/m; ¢, = 55.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.02, 6.02, 6.02); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Bui

Back/Area Scan (81x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.642 mW/g

Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 22.3 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.790 W/kg

SAR(1 g) = 0.594 mWI/g; SAR(10 g) = 0.360 mW/g

Maximum value of SAR (measured) = 0.629 mW/g

.. MWR151101111

Id 172

dB
— 0.000

— -2.42

-4.84

-f.26

-9.68

-12.1

0 dB = 0.629mW/g
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#19
Date: 10/13/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 0 = 1.84 mho/m; ¢, = 37.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.21, 4.21, 4.21); Calibrated: 10/22/2014
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (81x151x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.588 mW(/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.47 V/m; Power Drift =-0.11 dB
Peak SAR (extrapolated) = 0716 W/kg

SAR(1 g) = 0.467 mW/g; SAR(10 g) = 0.277 mW/g
Maximum value of SAR (measured) = 0.563 mW/g

db
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB =0.563mW/g
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#20
Date: 10/20/2015

DUT: L505; Type: Sl PIN; Serial: IMEl Number
Program Name: L505

Communication System: 802.11; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.97 mho/m; €, = 52.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.14, 4.14, 4.14); Calibrated: 10/22/2014

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back 2/Area Scan (81x151x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.041 mW/g

Back 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.3 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.05 W/kg

SAR(1 g) = 0.037 mWI/g; SAR(10 g) = 0.012 mW/g

Maximum value of SAR (measured) = 0.042 mW/g

dB
— 0.000

— -2.38

-4.76

-f.14

-9.52

-11.9

0dB =0.42mW/g
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6. Calibration Certificate

6.1. Probe Calibration Certificate

i Colabionation with

ST, s e a
L-r T ‘_ T

CALIBRATICN LABORATORY
Add: o 51 Xisyusn Road. Hidie District, Beiging. 100191, Chine Y CALIBRATION
Tal- =BS-10-S2304633-2078  Fax —B5-10-53304633-2904 sl ko, LOSTD
E-mail cttichinat. coma Itp e chinestl oz
Client AUDEN Certificate No: Z14-37115

CALIERATION CERTIFICATE

Oinject ES30W3 - SM:3028
Calibration Procedure|s) TMC-O5-E-02-185
Caliration Procedures for Dosimetric E-field Probes

Calibration date: Ociober 22, 2014
This calibration Certficate documents the fraceability o nationa’ standards, which realize the physical unis of
measurements| 51} The measurements and the uncenaintes with confidence probabiay are given on the following

pages and are part of the certficate.

Al callbrabons hawe been conducted in the closed laboratory facility: environment temperatere(22:39C and
humidity=<T0%.

Calibration Eguipment used (M&TE cnfical for calibration))

Primary Standards I0# Cal DatelCalibrated by, Certficate Mo Scheduled Calibration
Power Meter NRFZ 101815 01-Jul-14 (CTTL, Mo J14X02146) Jun-15
Power sensor  MRP-ZB1 | 101547 01-Jul-14 {CTTL, No.J 14 X02146) Jun-15
Power sensor  MRP-ZB1 | 101548 04-Jul-14 (CTTL, Neu14X02146) Jun-18
Reference 10dBAt=nuater | BTOS2D 12-Dec-12{TMC Mo JZ12-B567) Dec-14
ReferencelldBAtenuater | BTO2ET 12-Dec-12{THC No.JZ 12-B66) Dec-14
Refersnce Probe EXIDVE | SN 3617 2E-Aug-14(SPEAG No EXNI-2817_Augl14) Aug-15
CAE4 SN 1331 23-Jan-14 (5PEAG DAE4-1331_Jantdy  Jan-15
Secondary Standands Io& Cal DatelCafbrated by, Cenificate MNo.) Schedu'ed Calibraton
SignalGeneratorMGITO0A | 6201052805  01-Jul-14 (CTTL, Mo 14X02145) Jun-1%
Metarork Analyzer ES0TIC | MY48110673  15-Feb-14 (TMC, No JZ214-781) Feb-15
Mams Funetion Signature
Calibrated by- Yu Fongying SAR Test Engineer
Revizwed by i Dianyuan SAR Project Leader
Approved by: Lu Bingsong Ceputy Director of the [aboratory

ssued: Cobober 23, 2014
This calibraton cerificate shall not be reproduced except in full without wntten approval of the laboratory.

Cemifcate Ha: 214-97115 Paga1of 12
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'rrw--:" I Calabontion with
w77/ s p e a g
‘I’" CALIBRATICHN LABORATORY
Add: Mo Fl ¥neyuzo Reoad Haidize District, Beting. 100191, Chine
Tal: =B&-10-62304633-2070 Fax: =B&-10-62302633-1704
E-muil ctthfchinatil com Estpe v chinesil oz

Glossary:

TSL tissue simulating hguid

MORM vz sensitivity in fres space

ComdF sensitivity in TSL/ MORMx, vz

DCP diode comprassion point

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

ABCD modulation dependent linearzation paramsters

Polarzation © P rotation arcund probe axis

Polarzation @ B rotation around an axis that is in the plans nomal o probe axis (at measurement center], |

&=0 is norma! 1o probe axis

Connecior Angle  information used in DASY system to align probe sensor X io the robot coordinats system

Calibration is Performed According to the Following Standards:

al |IEEE Zd 1528-2013, "IEEE Recommended FPractice for Determining the Peak Spatial-Averaged
Specific Absomption Ratz (SAR) in the Human Head from Wireless Communications Devices:
Mzasurement Technigues®, Junes 2013

by IEC G2208-1, "Procedure to measwre the Specfic Absorption Fate (SAR) for hand-held devices used
im close prodimity to the ear (freguency rangs of 300MBz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx yz- Assessed for E-field polarization 8=0 (fRB00MHz in TEM-cell; 2= 1800MHz: waveguids).

MORNM: .z are only intermediate valuss, i.e., the uncertainties of MORM:, vz does not effect the

E* -figld uncertainty inside TSL (see below ConvF).

¢ NORMx gz = NORNMx w 2* frequency_response (see Frequency Response Chart). This
Inearization is implementad in DASY4 softwars versions later than 4.2 The uncerfainty of the
frequency response is included in the stated uncertainty of ConvE

¢ DCPx yz- OCP are numencal lineanzation parameters assessed based on the data of power sweep
{no umcertainty required). DCP does not depend on freguency nor media.

« PAR: PAR is the Peak fo Average Ratic that is not calibrated but determined based on the signal
characiersiics.

¢ Axyz Bxyz Cx o VR A BC are numercal linsarizafion parameters assessed based on the
data of power sweep for specfic modulation signal. The parametars do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicds.

¢« Comv and Boundary Effect Paramefers: Assessad in flat phantom using E-fisld {or Tempsrature
Transfer Standard for £28000MHz) and inside waveguide using anahytical field distributions based an
power measuremsants for f *800MHz. The same sefups are used for assessment of the parameters
appled for boundary compensation (alpha, depth) of which typical uncertainty valusd are given.
These parameters are used in DASYS software to improve probe accuracy dose to the boundany.
The sensitiity in TSL corresponds o MORM:,yv.z" ConvF whereby the uncertainty comesponds fo
that grven for ConvF. A frequency dependent ConwF = used in DASY varsion 4.4 and higher which
allows extending the validity fromt508Hz fot100MHz.

¢ Spherical izoiropy (30 dewiafion from Eofrooy); ina field of low gradients realized using a flat
phantom exposed by a patch anfenna.

¢ Sensor Offset The sensor offset comesponds to the offset of wvirtual measurement center from the
profe tip (on probe axis). Mo folerance requirsd.

¢ Connechor Angle: The angle is assessed using the information gained by determining the NORMx
{no umcertainty required).

Cemificate Mo: Z14-97115 Paga2of 10
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—. n Colisboration with

s
L TFFT
m/7/.s p e a g
Sl CALIBRATION LABORATORY
Add: Mo 7l Xnsyuan Road, Haidias Districe, Baijimg. 100191, China
Tal: =B&-10-82304633-2079 Fax: —BS-10-82304633-1504
E-mmil: ctek@chinad com Hetp: i chingeil.c=

Probe ES3DV3

SN: 3028

Calibrated: October 22, 2014
Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ systeml)

Cemficate No: Z14-27115 Page 3of 11
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Sl CALIBRATICN LABCRATORY
Add: Mo 51 Xnsyuen Fead, Haidia= Districe, Beijing. 100191, Chine
Tal: =B&-10-51304633-2078 Fax: —BS-10-51304633-2304
E-muil: citi@chinatt com Estpe woeyrchinastl.cz

DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Morm{pVi{Vim)*)* 1.1 27 1.21 +10.58%
DCP{mV}* 105.8 103.2 103.58
Modulation Calibration Parameters
o Communication A B C ] VR Une*®
System Mame dB dBpV dB mY/ ik=2)

] oW X 0.0 0.0 1.0 0.00 2828 +2. 2%

¥ 0.0 0.0 1.0 282.0

Z 0.0 0.0 1.0 2803

The reported uncertainty of measurement iz stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

* The uncertanties of Morm X, ¥, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).

* Mumerical linearization parameter: uncertamiy not reguinsd,

* Uncertzinly iz determmned using the max. dewiaton from lingar response applying rectangular distribution

and is expressed for the sguare of the field value.

Cemificate Mo Z14-97115 Pagz 4of 11
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Add: Mo f]l Xoeyuen Read Haidies District, Beigog, 100121, Chine
Tal-=E&-LO-81304633-2078 Fax: —BS-10-82304633-2704
E-moail- citlifichinanfl. comn Estpewwvarchinestl.cg

DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]" P:;';::i':;?p E””T:f:l"f‘r ConvF X | ConvF Y | ConvF Z | Alpha® ':'[:f'r:; [L:;Zt]
750 41.0 0.80 5.38 5.38 838 | 037 | 144 | £12%
53% 415 0.o0 610 | 610 | 619 | 030 | 142 | £12%
1750 401 137 497 | ao7 | ao7 | 085 | 134 | 212%
1200 40.0 140 488 | 488 | 488 | 070 | 123 | £12%
2300 305 1.67 452 | 452 | 452 | 080 | 147 | 212%
2450 302 1.80 421 421 421 | D88 | 104 | +12%
2800 30.0 188 408 | 408 | 408 | D@8 | 141 | £12%

* Freguency validity of +100MHz only applies for DASY wi 4 and higher (Fage 2), else it is restricted o 250MHz. The
uncertainty is the 55 of ConvF uncertainty at calibration frequency and the uncerainty for the indcated frequency band.
* Al frequency below 3 GHz, the vabidity of tssue parameters (£ and o) can be relaxed to £10% if liguid compensation
fornu’a s appoed to measured SAR walues. At frequencies abowe 2 GHz, the waidity of issus parameters (e and o) 5
restrcted to £5%. The uncerainty is the RSS of the Cony® uncertainty for indicated target issue paramsiers.

“ Alpha/Depth are determined during cafbration. SPEAG warranis that the remaning deviation due to the boundary
effect after compensation 15 always less than £ 1% for frequences befow 3 GHz and below = 2% for the frequencies
betwsen 3-8 GHz at any distsnce larger fhan half the probe tip diamessr from the boundany.

Cernficate Mo: Z14-97115 Page Sof 11
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Add: Ma ¥l Xneyuen Read Hexidiz= District, Beggng. 100191, China

Tal: =B&-10-523044533-2079 Fax: =BS5-10-52304633-2304

E-mail- ottiichimand com e

DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz]" FE?;I::;::,. F Cun-:l[:;::r:_ty ConvF X | ConwF ¥ | ConvF Z | Alpha® D[‘::r:; I['::Zt]
TEO 555 0.aa §.02 §.02 §.02 0.33 1.68 E12%
B35 55.2 0.7 §.02 §.02 §.02 0.24 1.78 E12%
1750 53.4 1.48 4.58 4.58 4.58 0.83 1.30 £ 12%
1800 53.3 1.52 4.48 4.48 4.48 0.80 1.34 £ 12%
2300 h2 4 1.581 437 437 437 0.74 1.25 £ 12%
2450 2.7 1.85 4.14 4.14 4.14 0.68 1.38 £ 12%
2800 525 2.1 4.02 4.02 4.02 0.24 1.18 £ 12%

© Freguency validity of +100MHz cnly apphes for DASY w4 and higher (Page 2), else it is restricied to 250MHz. The

uncertainty is the B35 of ConvF uncertainty at calibration frequency and the uncerdainty for the indicated frequency band.
" At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if ligwid compeansation
fomrniu’a is appied to measured SAR values. AL frequencies abowe 3 GHz, the validity of fissue parameters [z and o) s

restrcted to £5%. The uncertainty s the RES of the Comé® uncerainty for indicated target tissue parameters

® plpha/Depth are determined during calbration. SPEAG warranis that the remaining deviabon due o the boundary

effect after compensation is always less than 1% for frequencies below 3 GHz and below £ 2% for the frequencies

betwsen 3-8 GHz at any distance larger than half the probe tp diamster from the boundang

Cerificate Mo: Z14-97115 Page 6 of 11
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CALIBRATION LARORATORY

Add: 190 71 XNneyuen Read, Haidia=z Dictrice, Batfng, 100121, Chine
Tal: —B&-10-52304633-2079 Fax: —B&-10-52304633-2504
E-muil: cithgchinatt com Eostpo v chinasfl.cz

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

Frequency response (normalized)

T T
1000 1500 2000

e f [MHz
TEM . ] H;?

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Certificate Mo: Z14-97115 Paga Tof 11
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Add: Ma ¥l Xnevuen Read Haidie= District, Bagjmg. 100121, Chine
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Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial lsotropy Assessment: £0.9% (k=2)

Cemificate Mo: Z14-97115 Page B of 12
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

|"-': x5

10 s j 10’ 10
SAR[mWicm’)

o nat compenaaied  —#— comganratad

ErrordB]

- e e B ' T
0 1o

o 19 10"
SAR[mWE |
[~#—| not compensated # - compensated |
Unecertainty of Linearity Assessment: £0.9% {k=2)

Cemficate Mo: Z14-97115 Page 8 of 12
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Add: o 51 Nosyuen Read, Heidiaz Districs, Beifing, 100191, China
Tal- =B5-10-523 046332079 Fax: =B6-10-62304633-2304
E-mail: cifigchinaifl com g chingstl.ca

Conversion Factor Assessment

=835 MHz, WGLS R9{H_convF) =1750 MHz, WGLS R22(H_convF)

i3 uam

s ! ! !
1 b L

1 b ]

-

-méa | | f ek
avm | an

] | ] L] L L] L] 14 b H L] ] L] m™m
Hgnm] =re]
—s—iraiuled  ——csabed —s—rrmagiied  ——osalyed

10
LE
0.8
a4
0.2

T Ak
@
]

-0 QB0 QR0 -S40 020 & @30 udau 080 O8d 14

Uncertainty of Spherical lsotropy Assessment: £2.8% (K=2)

Cerfificate Na: Z14-97115 Page 10 of 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3208

Other Probe Parameters

Sensor Arrangement Triangular
Connector &ngle (%) 54.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Owerall Length 33T mim
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter dpm
Probe Tip to Sensor X Calibration Point 2mim
Probe Tip to Senser Y Calibration Point 2mim
Probe Tip to Sensor £ Calibration Point Zmim
Recommended Measurement Distance from Surface Imm

Cemificate Wo: 21497115 Pags 11 0f 11
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6.2. D750V2 Dipole Calibration Certificate

Calibration Laboratory of __,;-*',':Q__',:"",?--} *,,--"'“a.,ﬂ g Sehwelzariscrar Kalibrierdienst
Schmid & Pariner * 5 4 Bervice suisse ditalonnage
: ; C

Engineering AG = e A ] Servizic svizzoro di tanatura
Zoughausstrasae 43, 8004 Zurich, Switzeriand 'ﬁﬁﬁ l&-\: P B guias calbration Ssrice
hcoredied by the Swas Accraditalion Senice (SA5) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of fhe sbgnaionies i ihe EA
luitil aberal Agr far the recognition of cal@ratian cenificmes
cliern  SMQ (Auden) Certiticate Ho: DTS0V3-1133_Jan15

[CALIBRATION CERTIFICATE

Oiect : D750Va - SN: 1133

Calibmion proosdure(s] OA CAL-05.v9
Calibration procadure for dipols validation kits abowve 700 MHz

Cabbeation date January 05, 2015

Thes cabbration carilicats documanis ihe rapashiily 3o national stardands, which maliz the physical unils ol messurements (51)
The measy ard e i wilh corfciencs probability are givan on the following pages and are par ol the canficala

Al calinratens ave been corductad in ha dosad laborascry faoimy: ervironmen iemperature (22 = 370 and Fumidity = 7%

Cabbratian Equpment wsed (CMBTE crilical for calbraton]

Primary Standands | 0w Cal Dala (Cartificata Mo ) Scheduled Calbealion

Poravar malar EPM-4428 GHATAB0TO O7-Oici-14 (Mo, 21 7-02020) Lict-15

Power sansor HF B4S14 [Hoss pees P I7-0et-14 (Mo, 7020200 Oct-15

Powsr sansor HP B4814 MY AT O7-0ct-14 (o FT7-02081) Oct-15

Refernnca 20 02 ARanualor | Sh: 5058 (20w) 03-Ape-14 (No, IIT-01818) Apr-18

Type-W mismatch combination | S8 50472 08327 D3-Ape-14 (No. 217-01821) Apr-15

Fatamenca Frobe ES30V3 | BM: 2206 MHDec-14 (Mo, ES3-3205_Daci4E) Dinc-16

DAEL | &N: B 1E-Aug-14 (Ng, DAEA-G01_Aug1a) D16

Secondary Slandards |0 Chiack Daba (in housa) _ Gchechied Ghech

AF ganambor RAS SMT-06 TO000s - Ag-2 din houss chack Oci-13) In housa checi: Dct-18

Mabwork Analyzar HP 8753E USavaeosas a0t 18-0ct-01 (in house check Ocl-14) In houso check: Dict-15
Pdama Funoiion Bgraiune -~

Calforated try: Juton Kasirst Lateralory Tachnician t{_'_ s

i =

— e e 22y

Egued January 12, 20405

This calibmtion cerificaie shall ot be eproduced sscegd in il sithoul weilan approval ol the laboratary.

Carilicate No; DTEIV3-1133_Jan & Page 14 B
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Calibration Laboratory of x-w*@"’h g Schweizerisches Kalliriendionst
Schmid & Parner S o Service miisse d ialonnage
Enginsering AG T Servizio svizzero di taratu
Zoughaussiranse 13, 8004 Turich, Switzarand "aﬁ,ﬁf S Swiss Calibration Sanvics
Aoomdied by e Sams Accreditalion Senvics (SA5) Accrediation ot SCS 0108

The Swiss Accreditatbon Servics is one af the signaeiceies io ihe EA
Mutilaberal Agreement for ihe recognition of callbratan cenifoses

Glossary:

TSL tissue simulating ligquid

ConvF . =ansitivity in TSL / NORM x.y.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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)",
Fabruary 2005

c) KDB 865664, “SAR Measurement Raguirements for 100 MHz to & GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Condifions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Anfenna Paramsters 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 orientad
parallel to the body axis.

« Feed Point Impedance and Refum Lass: These parameters are measured with the dipols
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power, Mo uncertainty required.

» Elscirical Delay: One-way delay between the SMA connector and the antenna teed point.
Mo uncertainty required.

« SAR measured: SAR measured at the stated anfenna input power.

* SARA normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
conneclor.

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

The reported uncerainty 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%.

Garificata Mao: D7S0V3-1133_Janis Page 218
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Measurement Conditions
DASY sysimm cnrﬁigurmiun. as far g8 not

iven on pags 1.

Report No.: MWR151101111

DASY Version DASYS ¥i2.88
Extrapolation Advenced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraguency | 750 MHE + 1 MHz
Head TSL parameters -
The fallowing parametars and calculations wers appiad
' Tempersture |  Parminivity Conductivity
MNominal Head TSL parameters 220°C 419 0.89 mha'm
Measured Head TEL parameters (220+02)"C 414 8% .88 mha'm =6 %
Head TSL temparature change during iest <05"C -
SAR result with Head TSL
SAR aversgad over 1 em’ (1 g) of Head TSL Conition
SAR measuned 260 mW input power 2.01 Wikpg
SAR tor nominal Hesd TSL parametens normalized to 1W 8,02 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 miW input power 1.32 Wikg

SAH for nominal Head TSL parameters

noermalized 1o 1W

5.27 Wikg = 16.5 % (k=2] |

Body TSL parameters

Tha foliowing paramaters and calculations were applied.

Temperalure Parmittivity Conductivity
Hominal Body TSL paramatars 20°C 55.5 (.86 mho/m
Messured Body TSL parameters 220202 °C F44:8% 0.7 mho/m = 6 %
| Body TSL lemperature change during lest =05*C ] -
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Caondition
SAR measured 250 mW ingut power 214 Wikg

SAR for nominal Body TEL paramelars

nommalized 1o 1W

B.46 Wikg =170 % (k=2)

SAR aversged over 10 cm” {10 g) of Body TSL [

condition

54R measurad

250 miW Inpul power

1.42 Wik

5AH for nominal Body TSL paramaters

normalzed to 1W

.63 Wik = 16.5 % (k=2)

Cemficate Mo DF50V3-1133 Jan &

Page 3 of &
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impadance, transformad fo feed point 544101-18j0 |
FAaturn Loss -26.0dB |

Antenna Parameters with Body TSL

impedance, transtormed to feed poir [ 4B.7 {1-4.00
Asturn Loas | - 274 dB

General Antenna Parameters and Design

Elsctrizal Dalay (ons deraction) 1030 ns ]

Afar long tarm use with 100W radialed power, only & slight warming of tha dipole near the leedpaint can be measunad

Tha dipale s made of standard semingid coaxial cable. The canter conductor of 1he leeding kne is directly conraciad to he
sacond amn ol ihe dipole. The arenna is thersions shor-circuited for BC-signass, On some of the dipoles, small end caps
are added 1o the dipole &rms in order to Improve matching when Inaded accordng 1o e position as explained in tha
*Maasuremant Condiions® paragraph. The SAR dats are not affected by this change. The overall dipole length is still
accondng 1o the Standand

Mo excessive horce must be apphed 1o the dipole ams, becauss they might bend or the soldered cormactions near the
Inedpaint may be damagad.

Additional EUT Data

F
|1 Blanutacturad by BPEAG
| Manulacturad oo Cctober 20, 2014

Cestificate Mo DT50V3-1133_Jan1s Page 4 of &
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DASYS Validation Report for Head TSL

Date: 05.01,2015
Tesi Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Tvpe: D7S0V3; Serial: D750V - 5N: 1133

Communication Svstem: UTD 0 - OW; Frequency: 750 MHz

Medium parameters used: = 750 MHz; o = 0.8% S/m; & =41.4; p= 1000 kg."rnl
Phantom section: Flat Section

Mensurement Standard: DASYS (IEEENEC/ANS] Co3,19-2001)

DASY 52 Conliguration:
= Prn.h-c: ESADV3 - SN3205; ConvFih.44, 6,44, 6447 Culibrated: 30.12.2014;
s Sensor-Surfoce: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sno01; Calibroted: 15.08.2014
« Phontom: Flat Phantom 4.90; Type: QDOOOP4SAA; Serial: 1001

= DASYS2 S2.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7VCube 0:
Measurement gnd: da=5Smm, dy=3mm, dz=5mm

Reference Value = 52.99 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 2.96 Wikg

SAR(L g) = 200 Wikg: SAR(10 g) = 1.32 W/kg

Maximum value of SAR (measurcd) = 2.34 Wikg

-2.00
-4.00
5.00

-8.00

10,00

0dB =134 W/kg = 3.69 dBW/kg

Coestificate Noc DT50V3-1133_Jan15 Page 5of 8
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Impedance Measurament Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Dine: 05.001.2015
Test Labarutory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DTS0V3; Serial: DTS0V3 - SN: 1133
Communication Systerm: UID 0 - CW, Frequency: 750 MHz )
Medium parameters used: =750 MHz: o= 0,97 S/m: & = 54.4; p = 1000 kg/m

Phantom section: Flut Section
Measurement Stangard; DASYS ([EEETEC/ANSI Co3.19-201 1)

DASY S Configuration:
. l-"‘rl.:.l'n.'-- ESIDV3 - SN3205; ConvF(6.21, 6.21, 6.21); Calibrated: 30,12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s  Electromics: DAE4 Sa601; Calibrated; 18.08.2014
s  Phantom: Flat Phontom 4.90; Type: QDODOPAIAA; Serial: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 52 41 Vim; Power Drift =0.02 dB

Peak SAR {extrapolated) = 3.13 Wikg

SAR(] gi=2.14 Wikg; SAR(L0 g) = 1.42 Wikg

Maximum value of SAR (measured) = 2.4% Wikg

-2.00
-4.00
-5.00
-8.00

-10.00

DdB = 2.49 Wikg = 3,96 dBW/kg

Cerificate Mo: O78VI-1133_Janis Pago 7 of 8
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Impedance Measurement Plot for Body TSL
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6.3. D900V2 Dipole Calibration Certificate

\\\“\“l”'"’/’/
In Collaboration with ) iy

I VAR, |  CALBRATION LABORATORY "4,,///"—:‘\\\\\3“:

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China KT T ,{% l?_% 442
— Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp://iwww emcite . com

Client Sunway Certificate No: J13-2-2185

Object D900V2 - SN; 1d086
- Calibration Procedure(s) TMC-OS-E-02-194
Calibration procedure for dipole validation kits
Calibration date: August 9, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements(Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
L Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probe EX3DV4 SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb -14
- Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer E8362B MY43021135  19-Oct-12 (TMC, No.JZ13-278) Oct-13
Name Function Signature
Calibrated by: T e - 3
Y Zhaoling " SARTest Engineer %%
Reviewed by: AR Y AT 7
Qi Dianyuan W : -

R by Xiaoli ~  Deputy Diesctor of the laboratory

Issued: August 11, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J13-2-2185 Page 1 of 8
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hittp://www.emcite.com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration’is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “|IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) 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.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
oriented parallel to the body axis.

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

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.

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

e 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: J13-2-2185 Page 2 of 8
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Tel: +86-10-62304633-2079
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Measurement Conditions

Fax: +86-10-62304633-2504
Hitp.//www.emcite.com

- DASY system configuration, as far as not given on page 1.

Report No.: MWR151101111

DASY Version DASY52 52.8.7.1137
| Extrapolation Advanced Extrapolation
Phnmorg Twin Phantom
R Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 900 MHz = 1 MHz
: Head TSL parameters
The following parameters and calculations were applied.
1 Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220102)°C 4266 % 0.98 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - wnan
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267mW /g
SAR for nominal Head TSL parameters normalized to 1W 10.7 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.72mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.87 mW /g £ 20.4 % (k=2)
L Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
i Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220£02)°C 54216 % 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cem’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 263mW/g
SAR for nominal Body TSL parameters normalized to 1W 10.7mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 171mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.94 mW /g £ 20.4 % (k=2)

Certificate No: J13-2-2185
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" In Collsboration with

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point \ 49.10-8.850
Return Loss l -22.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point . 42.10+0.52jQ
Return Loss \ -21.3dB

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

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

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

Additional EUT Data

Manufactured by SPEAG J

Certificate No: J13-2-2185 Page 4 of 8
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp-//www.emcite com

DASYS5 Validation Report for Head TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz
Medium parameters used: f = 900 MHz; o = 0.982 mho/m; er = 42.66; p = 1000 kg/m®
Phantgm section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
- *»  Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01); Calibrated:20,12,2012
Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: Flat Phantom; Type: QD0O00P40CC;
DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.910 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) = 1.72 Wikg

Maximum value of SAR (measured) = 3.43 W/kg

dB
0

-5.68

=11.35

-17.03

-22.70

-28.38

0 dB = 3.44 W/kg = 5.36 dBW/kg

Certificate No: J13-2-2185 Pages5of8
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Impedance Measurement Plot for Head TSL
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hittp://www emcite.com
DASYS5 Validation Report for Body TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz;
Medium parameters used: f = 900 MHz; o = 1.023 mho/m; er = 54.207; p = 1000

kg/m® .

Phantom section: EL| 4.0
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

* o * o

Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01) ; Calibrated:20.12.2012
Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013

Phantom: ELI 4.0; Type: QDOVA001DB;

DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.362 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 W/kg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.71 Wikg

Maximum value of SAR (measured) = 3.33 W/kg

-11.12

-16.68

-22.24

-21.73

0 dB = 3.31 Wikg = 5.19 dBW/kg

Certificate No: J13-2-2185 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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D900V2, serial no. 1d086 Extended Dipole Calibrations

Page 112 of 153

Report No.: MWR151101111

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D900V2, serial no. 1d086
900 Head 900 Body
Real Real
Date of Return-Loss Delta Delta | Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2013-8-9 -22.3 49.2 -21.3 42.1
2014-8-8 -22.21 0.41 49.12 -0.08 -21.1 0.94 42.25 -0.15
2015-8-4 -22.1 0.9 48.4 -0.8 -21.4 -0.5 43.1 1.0

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D900V2, serial no. 1d086

900MHz Head

900MHz Body

1 Stan £00 MHz TFEW 30 kHz Stop 1GHz [

SwelGH: B

1 St 500 Mz IFBW 30 kHz
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6.4. D1750V2 Dipole Calibration Certificate

TV

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hittp /www emcite. com

Object D1750V2 - SN: 1021

¥

Calibration Procedure(s)

Calibration date: August 2, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements(Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb -14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer EB362B MY43021135 19-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature

Calibrated by: : T L o

Reviewed by: am ___: r

s Xiao Li  Deputy Director of the laboratory

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J13-2-2184 Page 1 of 8
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L CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +86-10-62304633-2079 Fax +86-10-62304633-2504

E-mail: Info@emcite.com Hitp:/fwww emcite com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) 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.

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

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

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

» SAR measured: SAR measured at the stated antenna input power.

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

e 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: J13-2-2184 Page 2 of 8
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Report No.: MWR151101111

E-mail: Info@emcite.com Hitp:/iwww emcite com
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
Extrapolation Advanced Extrapolation
Phlmrtl Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
| Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 401 1.37 mho/m
Measured Head TSL parameters (220£02)°C 406+6 % 1.35 mho/m £ 6 %
Head TSL temperature change during test «05°C — o
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

BS4amW/g

SAR for nominal Head TSL parameters normalized to 1W 34.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 455mW/g
SAR for nominal Head TSL parameters normalized to 1W 18.3 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.4 1.49 mho/m
Measured Body TSL parameters (220+02)°C 53416% 1.52 mho/m £ 6 %
Body TSL temperature change during test <05°C _— -
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 37.5 mW Ig £ 20.8 % (k=2)
SAR averaged over 10 ¢cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 506 mW /g
SAR for nominal Body TSL parameters normalized to 1W 20.1 mW /g £ 20.4 % (k=2)

Certificate No: J13-2-2184
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.30-0.22j0
Return Loss -31.0d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.50-2.36jQ
Return Loss -27.5dB

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

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

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

Additional EUT Data

[ Manufactured by SPEAG

Certificate No: J13-2-2184 Page 4 of 8



Page 117 of 153 Report No.: MWR151101111

TV

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hittp: /fwww.emcite com

DASYS5 Validation Report for Head TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz
ﬁﬂedilslm parameters used: f = 1750 MHz; o =1.35 mho/m; &r = 40.554; p = 1000
g/m
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(8.39, 8.39,8.39); Calibrated:20,12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection);1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QDO00P40CC;
« DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.999 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.5 W/ikg

SAR(1 g) = 8.54 Wikg; SAR(10 g) = 4.55 W/kg

Maximum value of SAR (measured) = 12.2 W/kg

dB
o

-12.18
-18.27
-24.36

-30.45

0dB = 12.1 W/kg = 10.81 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz:
Medium parametgrs used: f =1750 MHz; o = 1.524 mho/m; er = 53.401; p = 1000
kg/m
Phantom sed?on: Flat Phantom
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
* Probe: EX3DV4 - SN3846: ConvF(7.63,7.63,7.63) ; Calibrated:20.12.2012
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI v4.0 1033;Type: QDOVA001BB:
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.233 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.52 W/kg; SAR(10 g) = 5.06 Wikg

Maximum value of SAR (measured) = 13.5 Wikg

-20.43

-27.24

-34.05 s RSBl Cule | = L

0dB = 13.6 W/kg = 11.33 dBW/kg
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Impedance Measurement Plot for Body TSL
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