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TEST REPORT

Test Report No. : JTT20151100309 ';Z;:f’ é::z
Equipment under Test : Smart Phone
Model /Type : N502
Listed Models : N/A
Applicant : Noblex Argentina S.A.

Jaramillo 3670 — CIUDAD AUTONOMA DE BUENOS

Address AIRES — ARGENTINA
Manufacturer : AMER MOBILE CO.,LIMITED

FLAT / RM 1903 ,19/F PODIUM PLAZA 5 HANOI ROAD
Address

TSIM SHA TSUI KL HONG KONG.

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 v06 : RF Exposure Procedures and Equipment
Authorization Policies for Mobile and Portable Devices

KDB648474 D04, Handset SAR v01r03: 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 v01r02: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 D01 802.11 Wi-Fi SAR v02r02: SAR GUIDANCE FOR IEEE 802.11 (Wi-Fi) TRANSMITTERS
KDB941225 D01 3G SAR Procedures v03r01: 3G SAR MEAUREMENT PROCEDURES

KDB 941225 D06 Hotspot Mode v02r01: SAR EVALUATION PROCEDURES FOR PORTABLE DEVICES
WITH WIRELESS ROUTER CAPABILITIES

KDB941225 D05 SAR for LTE Devices v02r04: SAR Evaluation Considerations for LTE Devices
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : | Oct 20, 2015
Testing commenced on : | Oct 21,2015
Testing concluded on . | Oct 24,2015

2.2. Product Description

Report No.: JTT20151100309

The Noblex Argentina S.A.’s Model: N502 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

N502

Modilation Type

GMSK for GSM/GPRS and 8PSK for EGPRS;QPSK for
WCDMA;QPSK/16QAM for LTE;DSSS/OFDM for WIF12.4G;
GFSK/8DPSK/I1/4ADQPSK for Bluetooth

Antenna Type

Internal

Device category

Portable Device

Exposure category

General population/uncontrolled environment

EUT Type Production Unit
Rated Vlotage DC 3.70 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 V ,LTE Band4, Band7, 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 V

Frequency Range

WCDMA Band II: 1852.4~1907.6MHz
WCDMA Band V: 826.4~846.6MHz

Type of Modulation QPSK

Antenna Type Internal Antenna
4G

Support Networks LTE

Support Band LTE Band4, Band7

Frequency Range

LTE Band4:1710.7~1754.3MHz
LTE Band7:2502.5~2567.5MHz

Type of Modulation QPSK,16QAM

Antenna Type Internal Antenna

WiFi

Support Standards 802.11b, 802.11g, 802.11n

Frequency Range

2412-2462MHz for 11b/g/n(HT20)
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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 N502 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 0.246 0.273 0.184
GSM1900 0.295 0.788 0.465
PCE WCDMA Band V 0.179 0.602 0.602
WCDMA Band Il 0.420 0.639 0.639
LTE Band4 0.244 0.379 0.379
LTE Band7 0.589 0.631 0.631
DTS WIFI2.4G 0.230 0.034 0.034

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 1528-2003.

<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)
GSM1900 0.788 PCE
Front Bluetooth 0.033 DTS 0.821
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3. TEST ENVIRONMENT

Report No.: JTT20151100309

3.1. Address of the test laboratory

Shenzhen Academy of Metrology and Quality Inspection
No.289, 8th Industry Road, Nanshan District, Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements of ANSI C63.4 (2009) and CISPR
Publication 22.

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

FCC-Registration information:

Shenzhen Academy of Metrology and Quality Inspection
No.4 TongFa Road, Xili TownNanshan District, Shenzhen, China
Test Firm FCC Registration number: 806614

3.3. Environmental conditions

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

Temperature: 18-25°C

Humidity: 40-65 %

Atmospheric pressure: 950-1050mbar

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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Last Calibration

No. Equipment Model No. | Manufacturer Serial No. Data Period
1 SAR test system TX60L SPEAG SB6810 - -—-
2 SAR Probe ES3DV3 SPEAG SB6810/02 2014.12.19 1year
3 SAR Probe EX3DV4 SPEAG SB6810/03 2015.07.24 1year
4 Dag" Acquisition DAE4 SPEAG SB6810/01 2015.03.09 | 1year
quipment
System Validation
5 Dipole,835MHz D835Vv2 SPEAG SB6810/04 2015.09.24 3year
System Validation
6 Dipole,1750MHz D1750Vv2 SPEAG SB6810/05 2014.01.09 3year
System Validation
7 Dipole,1900MHz D1900Vv2 SPEAG SB10364/02 2015.09.16 3years
System Validation
8 Dipole,2450MHz D2450Vv2 SPEAG SB6810/06 2015.09.14 3year
System Validation
9 Dipole,2600MHz D2600V2 SPEAG SB6810/07 2014.01.13 3year
10 Dielectric Probe Kit 85070E SPEAG SB6810/12 - -—-
Dual-directional .
11 coupler,0.10-2.0GHz 778D Agilent SB6810/07 - -
Dual-directional .
12 coupler,2.00-18GHz 772D Agilent SB6810/08
13 Coaxial attenuator 8491A Agilent SB6810/09 - -—-
14 Power Amplifier ZHL42W Agilent SB6810/10 -—- -—-
15 Signal Generator SMR20 R&S SB3438 2015.01.15 1year
16 Power Meter NRVD R&S SB3437 2015.01.23 1year
17 Call Tester CMU 200 R&S SB3441 2015.01.07 1year
18 Network Analyzer ES071C Agilent SB9011/01 2015.04.24 1Year
19 Wideband Radio | s\ iys00 R&S SB9054/02 | 20151029 | 1Year

Communication Tester
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY5 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 DASY5 measurement server.

The DASY5 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
DASY5 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 146 Report No.: JTT20151100309

4.2. DASYS5 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 Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz; = S <
Linearity: + 0.2 dB (30 MHz to 4 GHz) = f l’f

£

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

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

Dimensions 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

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

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

Isotropic E-Field Probe

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

HIGH-RESISTANCE LINES

: DETECTOR
= 7 DIDDE

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.
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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

4.5. Scanning Procedure

The DASYS5 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 DASY5 system by
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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

4

Maximum distance from closest measurement point

- Smm+ 1 mm
(geometric center of probe sensors) to phantom surface

Y5-4-In(2) mm = 0.5 mm

Maximum probe angle from probe axis to phantom

. 30°+1°
surface normal at the measurement location

200+ 1°

<2 GHz: < 15mm
2—-3GHz: <12 mm

3—-4GHz: <12 mm
4—-6 GHz: <10 mm

When the x or v 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. AVarea

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.

<2 GHz: <8 mm 3—-4GHz: <5mm’
2-3GHz <5mm’ 4 -6 GHz: <4 mm"

3-4GHz: <4 mm

Maximum zoom scan spatial resolution: AXzoom, AVZoom

uniform grid: AZzeem(n) <5 mm 4—-5GHz: <3 mm
5—6 GHz: <2mm
Maximum zoom . .
scan spatial AZzoom(1): between 3 -4 GHz: =3 mm
resolution. normal to 1*t two points closest <4 mm 4-5GHz: <2.5 mm

phantom surface graded | to phantom surface 5-6GHz: <2 mm
grid
AZzoom(n>1):
between subsequent < 1.5-AZzoom(n-1) mm
points
M 3 -4 GHz: =28 mm
linimum zoom - T - A<
X, y.2 =30 mm 4 -5 GHz: =25 mm

scan volume -
5 -6 GHz: =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 reported 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.

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 DASY5 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
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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 5mm
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.

4.6. Data Storage and Evaluation

Data Storage

The DASY5 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], [nW/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—v,+u2. L

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)
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From the compensated input signals the primary field data for each channel can be evaluated:
/ V;

E — ﬁC].dpl‘Oh(‘S : E? = \‘,-" m

—~ a0+ ainf + anf?

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/(VIm)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?
The primary field data are used to calculate the derived field units.

Y 2
SAR=FE;, 51000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

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 41.45 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 44.452 | 29.96 | 43.817 | 30.06 | 36.8 | 26.7 375 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 41.5 0.90 55.2 0.97

900 41.5 0.97 55.0 1.05

915 41.5 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

3000 38.5 2.40 52.0 2.73

5800 35.3 5.27 48.2 6.00
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4.8. Tissue equivalent liquid properties

Dielectric performance of Head and Body tissue simulating liquid

Report No.: JTT20151100309

Ti Measured Target Tissue Measured Tissue .
ISsue Frequency I Test Data
T Dev. Dev. Temp.
ype (MHz) &r c & ev c ev. p
835H 835 0.90 41.5 0.91 1.1 41.3 -0.5 22.3 10/22/2015
1750H 1750 1.37 40.1 1.42 3.6 40.5 1.0 22.8 10/21/2015
1900H 1900 1.40 40.0 1.42 1.4 40.5 1.3 22.6 10/21/2015
2450H 2450 1.80 39.2 1.82 1.1 39.0 -0.5 22.4 10/21/2015
2600H 2600 1.96 39.0 1.94 -1.0 39.1 0.3 22.3 10/24/2015
835B 835 0.97 55.2 0.99 2.1 55.5 0.5 22.6 10/24/2015
1750B 1750 1.49 53.4 1.51 1.3 53.45 0.1 22.4 10/23/2015
1900B 1900 1.52 53.3 1.5 -1.3 53.0 -0.6 22.6 10/23/2015
2450B 2450 1.95 52.7 1.98 1.5 53.1 0.8 22.7 10/24/2015
2600B 2600 2.16 52.5 217 0.5 52.6 0.2 22.5 10/24/2015

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 DASY5

z i 4
x

system.

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

Frequency I SAR(19) SAR(10g) Tissue Temp.
(MHz) Description WiKg WiKg (C) Date
9.45+10% 6.11+10%
|f35d Reference (8.505~10.395) | (5.499~6.721) NA 10/22/2015
(Head) Measurement 9.24 6.0 22.3
36.6£10% 19.410%
(;222) Reference (32.94~40.26) (17.46~21.34) NA 10/21/2015
Measurement 38.4 20.16 22.8
40.4+10% 21.0£10%
;902 Reference (36.36~44.44) (18.9~23.1) NA 10/21/2015
(Head) Measurement 39.76 20.08 22.6
52.7£10% 24.6+10%
(E:azg) Reference (47.43~57.97) (22.14~27.06) NA 10/21/2015
Measurement 54.4 23.4 22.4
57.4+10% 25.5+10%
(ﬁﬁegz) Reference (51.66~63.14) (22.95~28.05) NA 10/24/2015
Measurement 54.8 25.84 22.3
635 ~eforonce 9.51£10% 6.25:10% A
ey (8.559~10.461) | (5.625~6.875) 10/24/2015
(Body) Measurement 9.92 6.44 22.6
37.5:10% 20.1+10%
(;220) Reference (33.75~41.25) (18.09~22.11) NA 10/23/2015
y Measurement 38.84 20.88 224
41.2+10% 21.6+10%
1900 Reference (37.08~45.32) | (19.44~23.76) NA 10/23/2015
(Body) Measurement 436 2216 226
511+10% 23.9+10%
(éﬁo) Reference (45.99~56.21) (21.51~26.29) NA 10/24/2015
y Measurement 53.6 25.2 22.7
54.7£10% 24.3+10%
(Eizo) Reference (49.23~60.17) (21.87~26.73) NA 10/24/2015
y Measurement 56.8 26.04 225
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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
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.
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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 DPDCHDn, 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
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-TT1 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 CQlI 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

_ B: Bre CM(@B)
Sl gt B 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 4/15 64 15/4 30/15 15 05

Note1: AACK: ANACK and ACQ|: 8<:> Ahs = BhS/BC:3O/15<:> BhS:30/15*BC

Note2: CM=1 for B/Bq=12/15, Bns/Bc=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 3,=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 (3 values indicated in Table 2 and other applicable procedures described in the ‘WCDMA
Handset’ and ‘Release 5 HSDPA Data Devices’ sections of this document
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Table 3: Sub-Test 5 Setup for Release 6 HSUPA

CM
Sub- | g g, | Bl g, g | B 8 Bt | Bes | @ |MPR|AGY | E-
set c d (SF) &2 hs ec ed (SF) | (codes) (dB) (dB) | Index | TFCI
1 [ 11159 [ 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 94175 4 1 30 | 20 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 Be‘“Q‘W 151 4 2 20 | 1.0 15 92

Bea2 47/15

4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 30 | 20 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 Acq = 8 © Aps = Brs/Bc = 30/15 & Bs= 30/15 *B..

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 c/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: fed can not be set directly; it is set by Absolute Grant Value.

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
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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
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
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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.

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.
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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.

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

Report No.: JTT20151100309

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 33.13 33.21 33.24 -9.00dB 24.13 24.21 24.24
1TX slot 33.05 33.18 33.22 -9.00dB 24.05 24.18 24.22
GPRS | 2TX slot 30.37 30.51 30.35 -6.00dB 24.37 24.51 24.35
(GMSK) | 3TX slot 28.56 28.65 28.42 -4.26dB 24.30 24.39 24.16
4TX slot 27.82 27.99 27.46 -3.00dB 24.82 24.99 24.46
1TX slot 27.83 27.90 27.85 -9.00dB 18.83 18.90 18.85
EGPRS | 2TX slot 25.40 25.57 25.70 -6.00dB 19.40 19.57 19.70
(8PSK) | 3TX slot 23.47 23.44 23.57 -4.26dB 19.21 19.18 19.31
4TX slot 22.30 22.24 22.61 -3.00dB 19.30 19.24 19.61
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 30.02 30.19 30.10 -9.00dB 21.02 21.19 21.10
1TX slot 30.05 30.17 30.12 -9.00dB 21.05 21.17 21.12
GPRS | 2TX slot 27.79 28.03 27.80 -6.00dB 21.79 22.03 21.80
(GMSK) | 3TX slot 26.48 26.41 26.49 -4.26dB 22.22 22.15 22.23
4TX slot 25.56 25.58 25.62 -3.00dB 22.56 22.58 22.62
1TX slot 26.00 26.04 25.95 -9.00dB 17.00 17.04 16.95
EGPRS | 2TX slot 24.78 24.69 24.45 -6.00dB 18.78 18.69 18.45
(8PSK) | 3TX slot 23.44 23.51 23.80 -4.26dB 19.18 19.25 19.54
4TX slot 22.56 22.59 22.56 -3.00dB 19.56 19.59 19.56
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.

Conducted Power Measurement Results(WCDMA Band II/V)

WCDMA Band Il result (dBm)

WCDMA Band V result (dBm)

Item LU 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 23.21 23.31 23.38 22.84 23.31 23.25
AMR 12.2kbps AMR 22.15 22.23 22.40 21.84 22.33 22.25
Sub - Test 1 21.43 21.51 21.52 21.00 21.63 21.56
HSDPA Sub - Test 2 21.41 21.35 21.49 20.93 21.55 21.45
Sub - Test 3 21.38 21.38 21.44 20.84 21.49 21.34
Sub - Test 4 20.57 20.65 20.73 19.57 20.11 20.04
Sub - Test 1 20.44 20.55 20.71 19.59 20.09 20.03
Sub - Test 2 21.55 21.61 21.78 20.60 21.12 21.07
HSUPA Sub - Test 3 19.99 20.01 20.16 19.03 19.52 19.46
Sub - Test 4 20.96 21.06 20.82 19.69 20.55 20.48
Sub - Test 5 21.55 21.72 21.85 21.65 22.71 22.68

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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LTE Band4

TX Channel Frequenc . Average Power [dBm)]
Bandwidth (I?IIHz) Y RB Size/Offset QPSK : 16QAM

1 RB low 22.48 21.67

1710.7 1RB high_ 22.46 21.65

50% RB mid 22.48 21.57

100% RB 21.55 20.48

1 RB low 22.47 21.59

1 RB high 22.46 21.62

1.4 MHz 17325 50% RB mid 22.45 21.51

100% RB 21.54 20.44

1 RB low 22.59 21.76

1 RB high 22.60 21.69

1754.3 50% RB mid 22.53 21.41

100% RB 21.66 20.52

1 RB low 22.40 21.67

1711.5 1RB high_ 22.41 21.66

50% RB mid 21.56 20.60

100% RB 21.53 21.49

1 RB low 22.38 21.59

1 RB high 22.36 21.58

3 MHz 17325 50% RB mid 21.53 20.54

100% RB 21.51 20.53

1 RB low 22.56 21.75

1 RB high 22.59 21.59

17535 50% RB mid 21.66 20.57

100% RB 21.55 20.53

1 RB low 22.55 21.90

1712 1RB high_ 22.54 21.87

' 50% RB mid 21.61 20.72

100% RB 21.56 20.57

1 RB low 22.55 21.84

1 RB high 22.58 21.76

5 MHz 17325 50% RB mid 21.54 20.63

100% RB 21.48 20.49

1 RB low 22.65 21.55

1 RB high 22.67 21.61

1752.5 50% RB mid 21.60 20.63

100% RB 21.59 20.59

1 RB low 22.52 21.77

1 RB high 22.51 21.73

1715.0 50% RB mid 21.55 20.57

100% RB 21.57 20.56

1 RB low 22.49 21.70

1 RB high 22.40 21.77

10 MHz 17325 50% RB mid 21.50 20.45

100% RB 21.53 20.48

1 RB low 25.54 21.88

1 RB high 2243 21.80

1750.0 50% RB mid 21.56 20.59

100% RB 21.50 20.61

1 RB low 22.55 21.81

1 RB high 22.54 21.71

17175 50% RB mid 22.69 20.62

100% RB 22.68 20.63

1 RB low 22.53 21.70

15 MHz 1732 5 1 RB high 22.44 21.71

’ 50% RB mid 21.67 20.57

100% RB 21.66 20.60

1 RB low 22.55 21.78

1747.5 1 RB high 22.57 21.79

50% RB mid 21.68 20.68
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100% RB 2171 2065

1RB low 22.70 21.83

1 RB high 22.49 21.75

1720.0 50% RB mid 2158 20.53

100% RB 2157 20.55

1RB low 22.68 21.78

1 RB high 22.58 21.76

20 MHz 1732.5 50% RB mid 2153 20.48

100% RB 21.54 2051

1RB low 22.68 21.93

1 RB high 22.54 21.90

1745.0 50% RB mid 2154 20.59

100% RB 21.83 2057

LTE Band7

TX Channel Frequency . Average Power [dBm]
Bandwidth (MHz) RB Size/Offset QPSK 16QAM

1RB low 23.45 22.83

1 RB high 23.40 22.74

2502.5 50% RB mid 22.48 21.71

100% RB 22.48 21.55

1RB low 23.48 22.84

1 RB high 23.39 22.83

5 MHz 2535.0 50% RB mid 22.56 21.76

100% RB 22.52 21.60

1RB low 23.16 22.19

1 RB high 23.08 22.04

2567.5 50% RB mid 22.18 21.26

100% RB 22.15 21.22

1RB low 23.45 22.72

1 RB high 23.42 22.70

2505.0 50% RB mid 22.50 21.53

100% RB 22.50 21.54

1RB low 23.45 22.74

1 RB high 23.44 22.79

10 MHz 2535.0 50% RB mid 22.55 21.62

100% RB 22.57 21.60

1RB low 2317 22.59

1 RB high 22.96 22.37

2565.0 50% RB mid 22.15 21.23

100% RB 22.20 21.30

1RB low 23.50 22.74

1 RB high 23.41 22.64

2507.5 50% RB mid 22.54 21.52

100% RB 22.58 21.56

1RB low 23.48 22.76

1 RB high 2347 22.75

15 MHz 2535.0 50% RB mid 22.58 2157

100% RB 22.60 21.58

1RB low 23.30 22.57

1 RB high 23.04 22.30

2562.5 50% RB mid 22.30 21.29

100% RB 22.33 21.30

1RB low 23.60 22.78

1 RB high 23.59 22.73

2510.0 50% RB mid 22.50 21.46

100% RB 22.49 21.50

20 MHz 1RB low 23.65 22.85

1 RB high 23.57 22.78

2535.0 50% RB mid 22.41 21.63

100% RB 22.56 21.61
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1 RB low 23.43 22.74
1 RB high 23.17 22.47
2560.0 50% RB mid 22.26 21.36
100% RB 22.27 21.30
WLAN
Frequency Worst case Datarate | Conducted Average
e el (MHz) of worst case Output Power (dBm)
1 2412 1Mbps 14.13
802.11b 6 2437 1Mbps 14.27
11 2462 1Mbps 13.78
1 2412 6Mbps 12.65
802.11g 6 2437 6Mbps 12.81
11 2462 6Mbps 12.42
1 2412 6.5 Mbps 8.12
802.11n HT20 6 2437 6.5 Mbps 9.89
11 2462 6.5 Mbps 8.57
3 2422 13.5 Mbps 9.27
802.11n HT40 6 2437 13.5 Mbps 10.62
9 2452 13.5 Mbps 9.84

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<:|(:l«;/r¢ralr)age FOUE
0 2402 -4.45
BLE-GFSK 19 2440 -5.98
39 2480 -5.03
0 2402 1.45
GFSK 39 2441 0.06
78 2480 0.88
0 2402 1.10
8DPSK 39 2441 0.01
78 2480 0.54
0 2402 1.10
m/4DQPSK 39 2441 0.03
78 2480 0.55

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 m\W and mm before calculation
The result is rounded to one decimal place for comparison

BluetOOth(g;::)uP AT Separation Distance (mm) Frequency (GHz) exclusion thresholds
2 5 2.45 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 0.50 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) 1.0 1.0 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) 22.5 22.5 22.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
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) 20.0 20.0 20.0
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) 21.0 21.0 21.0
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

1

1

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

1

1

UMTS Band V HSUPA(sub-test 5)

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 Il
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSDPA(sub-test 1)

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 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) 20.0 20.0 20.0
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) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band Il HSUPA(sub-test 3)

Channel

Channel 9262

| Channel 9400

Channel 9538
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Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0
UMTS Band Il HSUPA(sub-test 4)
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0
UMTS Band Il HSUPA(sub-test 5)
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 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 21.5 23.0 21.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7 (BW:15MHz)
Modulation QPSK 16QAM
RB size <16 >16 <16 >16
Target (dBm) 23.0 21.5 23.0 21.5
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 21.5 23.0 21.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
LTE Band7 (BW:5MHz)
Modulation QPSK 16QAM
RB size <8 | >8 <8 | >8
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Target (dBm) 23.0 21.5 23.0 21.5
Tolerance +(dB) 1.0 1.0 1.0 1.0
WiFi
802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 13.5 13.5 13.5
Tolerance +(dB) 1.0 1.0 1.0
802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 13.0 13.0 13.0
Tolerance +(dB) 1.0 1.0 1.0
802.11n HT20 (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 9.0 9.0 9.0
Tolerance +(dB) 1.0 1.0 1.0
802.11n HT40 (Average)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 10.0 10.0 10.0
Tolerance +(dB) 1.0 1.0 1.0
Bluetooth
BLE-GFSK (Average)
Channel Channel 0 Channel 19 Channel 39
Target (dBm) -5.0 -5.0 -5.0
Tolerance +(dB) 1.0 1.0 1.0
GFSK (Average)
Channel Channel 0 Channel 39 Channel 78
Target (dBm) 1.0 1.0 1.0
Tolerance +(dB) 1.0 1.0 1.0
8DPSK (Average)
Channel Channel 0 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 0 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
“«—  70mm —»

= aY

Right Side Left Side

155mm 141mm

WWAN Main Antenna

N

2

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 <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

SAR Values [GSM 850]

Report No.: JTT20151100309

_ 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
190 | 836.6 GSM Right Cheek 33.21 33.50 -0.05 1.069 0.23 0.246 Plot 1
190 | 836.6 GSM Right Tilt 33.21 33.50 -0.04 1.069 0.061 0.065
190 | 836.6 GSM Left Cheek 33.21 33.50 -0.06 1.069 0.208 0.222
190 | 836.6 GSM Left Tilt 33.21 33.50 0.02 1.069 0.07 0.075
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
190 | 836.6 | 4Txslots Front 27.99 28.50 0.06 1.125 0.213 0.240
190 | 836.6 | 4Txslots Back 27.99 28.50 -0.04 1.125 0.243 0.273 Plot 2
190 | 836.6 | 4Txslots Left Side 27.99 28.50 -0.12 1.125 0.039 0.044
190 | 836.6 | 4Txslots | Right Side 27.99 28.50 -0.11 1.125 0.147 0.165
190 | 836.6 | 4Txslots | Bottom Side 27.99 28.50 -0.09 1.125 0.239 0.269
measured / reported SAR numbers — Body worn (distance 10mm)
190 | 836.6 GSM Front 33.21 33.50 0.03 1.069 0.154 0.165
190 | 836.6 GSM Back 33.21 33.50 -0.10 1.069 0.172 0.184
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 30.19 30.50 -0.05 1.074 0.251 0.270
661 | 1880.0 | GSM Right Tilt 30.19 30.50 -0.09 1.074 0.102 0.110
661 | 1880.0 | GSM Left Cheek 30.19 30.50 0.00 1.074 0.275 0.295 Plot 3
661 | 1880.0 | GSM Left Tilt 30.19 30.50 -0.05 1.074 0.061 0.066
measured / reported SAR numbers — Body (hotspot open, distance 10mm)
661 | 1880.0 | 4Txslots Front 25.58 26.00 -0.12 1.102 0.715 0.788 Plot 4
661 | 1880.0 | 4Txslots Back 25.58 26.00 -0.07 1.102 0.584 0.643
661 | 1880.0 | 4Txslots Left Side 25.58 26.00 0.13 1.102 0.321 0.354
661 | 1880.0 | 4Txslots | Right Side 25.58 26.00 0.02 1.102 0.190 0.209
661 | 1880.0 | 4Txslots | Bottom Side 25.58 26.00 -0.11 1.102 0.491 0.541
measured / reported SAR numbers — Body worn (distance 10mm)
661 | 1880.0 | GSM Front 30.19 30.50 -0.09 1.074 0.433 0.465
661 | 1880.0 | GSM Back 30.19 30.50 -0.06 1.074 0.364 0.391
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 23.31 23.50 -0.11 1.045 0.16 0.167
4183 | 836.6 RMC Right Tilt 23.31 23.50 -0.06 1.045 0.041 0.043
4183 | 836.6 RMC Left Cheek 23.31 23.50 -0.05 1.045 0.171 0.179 Plot 5
4183 | 836.6 RMC Left Tilt 23.31 23.50 -0.08 1.045 0.041 0.043
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
4183 | 836.6 RMC Front 23.31 23.50 -0.01 1.045 0.458 0.478
4183 | 836.6 RMC Back 23.31 23.50 0.05 1.045 0.576 0.602 Plot 6
4183 | 836.6 RMC Left Side 23.31 23.50 -0.09 1.045 0.310 0.324
4183 | 836.6 RMC Right Side 23.31 23.50 -0.04 1.045 0.363 0.379
4183 | 836.6 RMC Bottom Side 23.31 23.50 0.08 1.045 0.055 0.057
measured / reported SAR numbers — Body worn (distance 10mm)
4183 | 836.6 RMC Front 23.31 23.50 -0.01 1.045 0.458 0.478
4183 | 836.6 RMC Back 23.31 23.50 0.05 1.045 0.576 0.602
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SAR Values [WCDMA Band II]

Report No.: JTT20151100309

Conducted Maximum _ SAR14 results(W/kg)

ch. Freq. | Channel Teg.t_ Power Allowed Pov_ver Scaling Graph

(MHz) Type Position Power drift Factor Measured | Reported | Results

(dBm) (dBm)
measured / reported SAR numbers - Head

9400 | 1880 RMC Right Cheek 23.31 23.50 -0.11 1.045 0.394 0.412
9400 | 1880 RMC Right Tilt 23.31 23.50 -0.06 1.045 0.133 0.139

9400 | 1880 RMC Left Cheek 23.31 23.50 -0.12 1.045 0.402 0.420 Plot 9
9400 | 1880 RMC Left Tilt 23.31 23.50 -0.15 1.045 0.081 0.085

measured / reported SAR numbers - Body (hotspot open, distance 10mm)

9400 | 1880 RMC Front 23.31 23.50 -0.02 1.045 0.612 0.639 Plot 10
9400 | 1880 RMC Back 23.31 23.50 -0.10 1.045 0.529 0.553
9400 | 1880 RMC Left Side 23.31 23.50 -0.06 1.045 0.310 0.324
9400 | 1880 RMC Right Side 23.31 23.50 -0.06 1.045 0.147 0.154
9400 | 1880 RMC Bottom Side 23.31 23.50 0.11 1.045 0.492 0.514

measured / reported SAR numbers — Body worn (distance 10mm)
9400 | 1880 RMC Front 23.31 23.50 -0.02 1.045 0.612 0.639
9400 | 1880 RMC Back 23.31 23.50 -0.10 1.045 0.529 0.553
SAR Values [LTE Band 4]
Maximum SAR1q results(W/k
ch Freq. Cr_;_z;\/rgr;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

20175 | 1732.5 1RB Right Cheek 22.68 23.00 -0.11 1.076 0.206 0.222
20175 | 1732.5 1RB Right Tilt 22.68 23.00 -0.06 1.076 0.069 0.074

20175 | 1732.5 1RB Left Cheek 22.68 23.00 -0.12 1.076 0.227 0.244 Plot 13
20175 | 1732.5 1RB Left Tilt 22.68 23.00 -0.15 1.076 0.048 0.052
20175 | 1732.5 | 50%RB | Right Cheek 21.53 22.00 0.16 1.114 0.198 0.221
20175 | 1732.5 | 50%RB Right Tilt 21.53 22.00 0.03 1.114 0.051 0.057
20175 | 1732.5 | 50%RB Left Cheek 21.53 22.00 0.08 1.114 0.206 0.230
20175 | 1732.5 | 50%RB Left Tilt 21.53 22.00 0.06 1.114 0.039 0.043

measured / reported SAR numbers - Body (hotspot open, distance 10mm)

20175 | 1732.5 1RB Front 22.68 23.00 -0.02 1.076 0.352 0.379 Plot 14
20175 | 1732.5 1RB Back 22.68 23.00 -0.10 1.076 0.279 0.300
20175 | 1732.5 1RB Left Side 22.68 23.00 -0.06 1.076 0.110 0.118
20175 | 1732.5 1RB Right Side 22.68 23.00 -0.06 1.076 0.070 0.075
20175 | 1732.5 1RB Bottom Side 22.68 23.00 0.11 1.076 0.296 0.319
20175 | 1732.5 | 50%RB Front 21.53 22.00 0.16 1.114 0.296 0.330
20175 | 1732.5 | 50%RB Back 21.53 22.00 0.08 1.114 0.212 0.236
20175 | 1732.5 | 50%RB Left Side 21.53 22.00 0.04 1.114 0.091 0.101
20175 | 1732.5 | 50%RB Right Side 21.53 22.00 -0.01 1.114 0.050 0.056
20175 | 1732.5 | 50%RB | Bottom Side 21.53 22.00 -0.16 1.114 0.221 0.246

measured / reported SAR numbers — Body worn (distance 10mm)

20175 | 1732.5 1RB Front 22.68 23.00 -0.02 1.076 0.352 0.379
20175 | 1732.5 1RB Back 22.68 23.00 -0.10 1.076 0.279 0.300
20175 | 1732.5 | 50%RB Front 21.53 22.00 0.16 1.114 0.296 0.330
20175 | 1732.5 | 50%RB Back 21.53 22.00 0.08 1.114 0.212 0.236
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SAR Values [LTE Band 7]
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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
21100 | 2535 1RB Right Cheek 23.65 24.00 -0.11 1.084 0.543 0.589 Plot 15
21100 | 2535 1RB Right Tilt 23.65 24.00 -0.06 1.084 0.196 0.212
21100 | 2535 1RB Left Cheek 23.65 24.00 -0.12 1.084 0.216 0.234
21100 | 2535 1RB Left Tilt 23.65 24.00 -0.15 1.084 0.09 0.098
21100 | 2535 50%RB | Right Cheek 22.41 22.50 0.16 1.021 0.526 0.537
21100 | 2535 50%RB Right Tilt 22.41 22.50 0.18 1.021 0.165 0.168
21100 | 2535 50%RB Left Cheek 22.41 22.50 0.08 1.021 0.188 0.192
21100 | 2535 50%RB Left Tilt 22.41 22.50 0.06 1.021 0.07 0.071
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
21100 | 2535 1RB Front 23.65 24.00 -0.02 1.084 0.411 0.445
21100 | 2535 1RB Back 23.65 24.00 -0.10 1.084 0.582 0.631 Plot 16
21100 | 2535 1RB Left Side 23.65 24.00 -0.06 1.084 0.235 0.255
21100 | 2535 1RB Right Side 23.65 24.00 -0.06 1.084 0.136 0.147
21100 | 2535 1RB Bottom Side 23.65 24.00 0.11 1.084 0.521 0.565
21100 | 2535 50%RB Front 22.41 22.50 0.03 1.021 0.352 0.359
21100 | 2535 50%RB Back 22.41 22.50 0.01 1.021 0.531 0.542
21100 | 2535 50%RB Left Side 22.41 22.50 0.12 1.021 0.189 0.193
21100 | 2535 50%RB Right Side 22.41 22.50 0.05 1.021 0.103 0.105
21100 | 2535 50%RB | Bottom Side 22.41 22.50 -0.14 1.021 0.475 0.485
measured / reported SAR numbers — Body worn (distance 10mm)
21100 | 2535 1RB Front 23.65 24.00 -0.02 1.084 0.411 0.445
21100 | 2535 1RB Back 23.65 24.00 -0.10 1.084 0.582 0.631
21100 | 2535 50%RB Front 22.41 22.50 0.03 1.021 0.352 0.359
21100 | 2535 50%RB Back 22.41 22.50 0.01 1.021 0.531 0.542
SAR Values [WIFI2.4G]
Maximum SAR1q results(W/k
ch. Freq. Service Tegt. Allowed CoFr)l(;ij\J,ged Povyer Scaling : _— Graph
(MHz) Position Power drift Factor Measured | Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
6 2437 DSSS | Right Cheek 14.27 14.50 0.10 1.054 0.113 0.119
6 2437 DSSS Right Tilt 14.27 14.50 -0.05 1.054 0.062 0.065
6 2437 DSSS Left Cheek 14.27 14.50 -0.11 1.054 0.218 0.230 Plot 17
6 2437 DSSS Left Tilt 14.27 14.50 -0.08 1.054 0.16 0.169
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
6 2437 DSSS Front 14.27 14.50 -0.17 1.054 0.027 0.028
6 2437 DSSS Back 14.27 14.50 -0.03 1.054 0.032 0.034 Plot 18
6 2437 DSSS Right Side 14.27 14.50 -0.06 1.054 0.013 0.014
6 2437 DSSS Top Side 14.27 14.50 -0.06 1.054 0.031 0.033
measured / reported SAR numbers — Body worn (distance 10mm)
6 2437 | DSSS Front 14.27 14.50 -0.17 1.054 0.027 0.028
6 2437 | DSSS Back 14.27 14.50 -0.03 1.054 0.032 0.034
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.
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
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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 72 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 %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.

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 0.163
W/Kg(0.230%*(19.95/28.18)=0.428) 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 . .
L . . Separation Estimated
Communication Frequency Confi . Power (including !

onfiguration Distance SAR 14

system (MHz) tune-up tolerance) (mm) (W/kg)
(dBm) 9

Bluetooth* 2450 Head 2 5 0.067
Bluetooth* 2450 Hotspot 2 10 0.033
Bluetooth* 2450 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)
GSM 1895000 xg Yes,WLAN or BT/BLE N/A
GPRS/EDGE DT Yes,WLAN or BT/BLE N/A
WCDMA Band Il /BandV DT Yes,WLAN or BT/BLE N/A
LTE Band4/Band7/ 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 WWAN

WCDMA WCDMA LTE LTE -
S:':ftse% geSM::;’g Band V Band Il Band 4 Band 7 ReW::tle d MAX. SAR., Ioizfi';n Simut.
Test Position SpARN SpARM Reported Reported Reported Reported S'l)\RM ISAR;, Limit separatio Meal_s.
(WIKg) (WiKg) (SVO,E;; (%E$ (SVC‘,E;; (SVGE‘;) (WIKg) (WiKg) (WiKg) n ratio Required
Right Cheek 0.246 0.270 0.167 0.412 0.222 0.589 0.119 0.708 1.6 no no
Right Tilt 0.065 0.110 0.043 0.139 0.074 0.212 0.065 0.277 1.6 no no
Left Cheek 0.222 0.295 0.179 0.420 0.244 0.234 0.230 0.650 1.6 no no
Left Tilt 0.075 0.066 0.043 0.085 0.052 0.098 0.169 0.267 1.6 no no
Simultaneous transmission SAR for Bluetooth and WWAN
WCDMA WCDMA LTE LTE
SSM8S0 | GsM1%00 Band V Band Il Band 4 Band7 | plctooth | yax. SAR., oeak Simut.
Test Position SPAR SPAR Reported Reported Reported Reported SAR ZSAR;4 Limit ST Meas.
e o SAR,,, SAR,, SAR,, SAR,,, Wik (W/Kg) (W/Kg) el Required
(W/Kg) (W/Kg) (W/Kg) (W/Kg)
Right Cheek 0.246 0.270 0.167 0.412 0.222 0.589 0.067 0.656 1.6 no no
Right Tilt 0.065 0.110 0.043 0.139 0.074 0.212 0.067 0.279 1.6 no no
Left Cheek 0.222 0.295 0.179 0.420 0.244 0.234 0.067 0.487 1.6 no no
Left Tilt 0.075 0.066 0.043 0.085 0.052 0.098 0.067 0.165 1.6 no no
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Body Exposure Conditions

Simultaneous transmission SAR for WiFi and WWAN

| Goves | cswisoo | ooV | Bandh | mamas | Bamar | o wax | sar | P | sima
Test Position SAR,, SAR,, Reported Reported Reported Reported SAR,, ISAR,, Limit separation Mea_s.
(WIKg) (WIKg) SAR,, SAR;, SAR,, SAR;, (WIKg) (W/Kg) (W/Kg) s Required
(W/Kg) (W/Kg) (W/Kg) (W/Kg)
Front 0.240 0.788 0.478 0.639 0.379 0.445 0.028 0.816 1.6 no no
Back 0.273 0.643 0.602 0.553 0.300 0.631 0.034 0.677 1.6 no no
Left Side 0.044 0.354 0.324 0.324 0.118 0.255 / 0.354 1.6 no no
Right Side 0.165 0.209 0.379 0.154 0.075 0.147 0.014 0.393 1.6 no no
Top Side / / / / / / 0.033 0.033 1.6 no no
Bottom Side 0.269 0.541 0.057 0.514 0.319 0.565 / 0.565 1.6 no no
Simultaneous transmission SAR for Bluetooth and WWAN
| Soweso | cswioo | ooV | Banad | manas | manar | BUo | e | osar, | P | simue
Test Position SAR,, SAR,, Reported Reported Reported Reported SAR,, ISAR,, Limit separation Mea.s.
(WIKg) (WIKg) SAR,, SAR,, SAR,, SAR,, (WIKg) (W/Kg) (W/Kg) eatlo Required
(W/Kg) (W/Kg) (W/Kg) (W/Kg)

Front 0.240 0.788 0.478 0.639 0.379 0.445 0.033 0.821 1.6 no no
Back 0.273 0.643 0.602 0.553 0.300 0.631 0.033 0.676 1.6 no no
Left Side 0.044 0.354 0.324 0.324 0.118 0.255 0.033 0.387 1.6 no no
Right Side 0.165 0.209 0.379 0.154 0.075 0.147 0.033 0.412 1.6 no no
Top Side / / / / / / 0.033 0.033 1.6 no no
Bottom Side 0.269 0.541 0.057 0.514 0.319 0.565 0.033 0.598 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 } SAR4

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 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

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’.




10.

11.

12.

13.

14.

15.

16.
17.

18.

Page 38 of 146 Report No.: JTT20151100309

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 ¥4 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.

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.

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.

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

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

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 > 72 dB, instead of the middle channel, the highest output power channel must be used.

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.

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.

5.7. Measurement Uncertainty (300MHz-3GHz)

Not required as SAR measurement uncertainty analysis is required in SAR reports only when the highest
measured SAR in a frequency band is = 1.5 W/kg for 1-g SAR accoridng to KDB865664D01.
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5.8. System Check Results

SystemPerformanceCheck-D835 for Head
Date: 2015.10.22
DUT: Dipole 835 MHz D835V2; Type: D835V2 SN:4d141;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;Duty
Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.91 mho/m; er = 41.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3203; ConvF(6.55, 6.55, 6.55); Calibrated: 2014.12.19;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Head/Dipole835 /Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 52.933 V/m; Power Drift = -0.01 dB

Fast SAR: SAR(1 g) = 2.32 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (interpolated) = 2.51 W/kg

Head/Dipole835 /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 52.933 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.527 mW(/g

SAR(1 g) = 2.31 mW/g; SAR(10 g) = 1.5 mW/g

Maximum value of SAR (measured) = 2.50 W/kg

-5.84

-11.69
-17.53
-23.37F

-29.22

0 dB =2.51 W/kg = 7.98 dB W/kg
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SystemPerformanceCheck-D835 for Body
Date: 2015.10.24
DUT: Dipole 835 MHz D835V2; Type: D835V2 SN:4d141;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;Duty
Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.99 mho/m; er = 55.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Body/Dipole835/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Fast SAR: SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.67 mW/g
Maximum value of SAR (interpolated) = 2.76 W/kg

Body/Dipole835/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Peak SAR (extrapolated) = 3.791 mW/g

SAR(1 g) = 2.48 mW/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.69 W/kg

-11.71
-17.57

-23.43

-29.29

0 dB =2.76 W/kg = 8.82 dB W/kg
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SystemPerformanceCheck-D1750 for Head
Date: 2015.10.21
DUT: Dipole 1750 MHz D1750V2; Type: D1750V2 SN:1108;

Communication System: CW; Communication System Band: D1750 (1750.0 MHz); Frequency: 1750
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1750 MHz; 6 = 1.42 mho/m; er = 40.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3203; ConvF (5.2, 5.2, 5.2); Calibrated: 2014.12.19,;

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Head/Dipole1750MHz/Area Scan (61x101x1): interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 87.103 V/m; Power Drift = 0.04 dB

Fast SAR: SAR(1 g) = 9.69 mW/g; SAR(10 g) = 5.02 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 11.9 W/kg

Head/Dipole1750MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 87.103 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.962 mW/g

SAR(1 g) = 9.6 mW/g; SAR(10 g) = 5.04 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 10.8 W/kg

dB
a

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =11.9 W/kg = 21.51 dB W/kg
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SystemPerformanceCheck-D1750 for Body
Date: 2015.10.23
DUT: Dipole 1750 MHz D1750V2; Type: D1750V2 SN:1108;

Communication System: CW; Communication System Band: D1750 (1750.0 MHz); Frequency: 1750
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1750 MHz; ¢ = 1.51 mho/m; er = 53.45; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3203; ConvF(4.88, 4.88, 4.88); Calibrated: 2014.12.19;

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Body/Dipole1750MHz/Area Scan (61x101x1): interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 89.117 V/m; Power Drift = 0.05 dB

Fast SAR: SAR(1 g) = 9.86 mWI/g; SAR(10 g) = 5.16 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 12.0 W/kg

Body/Dipole1750MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 89.117 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 16.474 mW/g

SAR(1 g) =9.71 mW/g; SAR(10 g) = 5.22 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 10.9 W/kg

-16.69
-25.03

-33.38

-41.72

0dB =12.0 W/kg = 21.58 dB W/kg
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SystemPerformanceCheck-D1900 for Head
Date: 2015.10.21
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2 SN:5d162;

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency: 1900
MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.42 mho/m; er = 40.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV4 - SN3881; ConvF(7.96, 7.96, 7.96); Calibrated: 2015.07.24 ;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

HeadIDipoIe1900 /|Area Scan (61X121X1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 87.529 V/m; Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 10 mW/g; SAR(10 g) = 5.27 mWi/g

Maximum value of SAR (interpolated) = 11.5 W/kg

Head/Dipole1900 /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 87.529 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 19.113 mW/g

SAR(1 g) =9.94 mW/g; SAR(10 g) = 5.02 mW/g

Maximum value of SAR (measured) = 11.1 W/kg

-16.03
-24.04

-32.05

-40.07

0dB =11.5 W/kg = 21.24 dB W/kg



Page 44 of 146 Report No.: JTT20151100309
SystemPerformanceCheck-D1900 for Body
Date: 2015.10.23
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2 SN:5d162;

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency: 1900
MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.5 mho/m; er = 53.0; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV4 - SN3881; ConvF (7.6, 7.6, 7.6); Calibrated: 2015.07.24.;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
BodleipoIe1 900/Area Scan (61X1 21x1 ): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 11 mWI/g; SAR(10 g) = 5.38 mW/g
Maximum value of SAR (interpolated) = 13.0 W/kg

Body/Dipole1900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 21.434 mW/g

SAR(1 g) = 10.9 mW/g; SAR(10 g) = 5.54 mW/g

Maximum value of SAR (measured) = 12.7 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 13.0 W/kg = 22.31 dB W/kg
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SystemPerformanceCheck-D2450 for Head
Date: 2015.10.21
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2 SN:818;

Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450
MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; o = 1.82 mho/m; er = 39.0; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3203; ConvF(4.55, 4.55, 4.55); Calibrated: 2014.12.19;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: ELI v4.0; Type: QDOVAOQ001BB; Serial: TP:xxxx

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

HeadIDipoIe2450 /|Area Scan (91X1 61x1 ): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 94.311 V/m; Power Drift = -0.32 dB

Fast SAR: SAR(1 g) = 13.9 mW/g; SAR(10 g) = 5.91 mW/g

Maximum value of SAR (interpolated) = 17.6 W/kg

Head/Dipole2450 /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 94.311 VV/m; Power Drift = -0.32 dB

Peak SAR (extrapolated) = 33.836 mW/g

SAR(1 g) = 13.6 mW/g; SAR(10 g) = 5.85 mW/g

Maximum value of SAR (measured) = 15.4 W/kg

dB
1}

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =17.6 W/kg = 24.93 dB W/kg
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SystemPerformanceCheck-D2450 for Body
Date: 2015.10.24
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2 SN:818;
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450
MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.98 mho/m; er = 53.1; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
Probe: ES3DV3 - SN3203; ConvF(4.47, 4.47, 4.47); Calibrated: 2014.12.19;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.
Phantom: ELI v4.0; Type: QDOVAOQ001BB; Serial: TP:xxxx

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

BodleipoIe24501Area Scan (91X1 61x1 ): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 92.292 VV/m; Power Drift = 0.01 dB

Fast SAR: SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.21 mW/g

Maximum value of SAR (interpolated) = 17.3 W/kg

Body/Dipole2450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 92.292 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 33.353 mW(/g

SAR(1 g) = 13.4 mW/g; SAR(10 g) = 6.3 mW/g

Maximum value of SAR (measured) = 16.9 W/kg

dB

0
-10.00
-20.00

-30.00

-40.00

-50.00
0dB =17.3 W/kg = 24.78 dB W/kg
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SystemPerformanceCheck-D2600 for Head
Date: 2015.10.24
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2 SN:1074;
Communication System: CW; Communication System Band: D2600 (2600.0 MHz); Frequency: 2600
MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 1.94 mho/m; er = 39.1; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
Probe: EX3DV4 - SN3881; ConvF(6.91, 6.91, 6.91); Calibrated: 2014.11.06.;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.
Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

HeadIDipoIe2600MHz /|Area Scan (61X91X1 ): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 87.436 V/m; Power Drift = 0.03 dB
Fast SAR: SAR(1 g) = 13.7 mW/g; SAR(10 g) = 6.69 mW/g

Maximum value of SAR (interpolated) = 16.4 W/kg

Head/Dipole2600MHz /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 87.436 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.725 mW/g

SAR(1 g) = 13.7 mWI/g; SAR(10 g) = 6.46 mW/g

Maximum value of SAR (measured) = 15.1 W/kg

dB
1]

-6.54
-13.08
-19.62

-26.16

32.71
0 dB =16.4 W/kg = 24.31 dB W/kg
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SystemPerformanceCheck-D2600 for Body
Date: 2015.10.24
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2 SN:1074;

Communication System: CW; Communication System Band: D2600 (2600.0 MHz); Frequency: 2600
MHz;Duty Cycle: 1:1

Medium parameters used: f = 2600 MHz; o = 2.17 mho/m; er = 52.6; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3881; ConvF(7.19, 7.19, 7.19); Calibrated: 2014.11.06.;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

BodleipoIe2600MHzlArea Scan (61X81X1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 94.322 VV/m; Power Drift = -0.28 dB
Fast SAR: SAR(1 g) = 14.3 mW/g; SAR(10 g) = 6.83 mW/g

Maximum value of SAR (interpolated) = 18.2 W/kg

Body/Dipole2600MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 94.322 VV/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 33.740 mW/g

SAR(1 g) = 14.2 mW/g; SAR(10 g) = 6.51 mW/g

Maximum value of SAR (measured) = 16.7 W/kg

-6.44

-12.88
-19.32
-25.75

-32.19

0dB =18.2 W/kg = 25.18 dB W/kg
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5.9. SAR Test Graph Results

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

#1

Date: 2015.10.22.

GSM850 Head Right Cheek Mid

Medium: HSL900

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0
MHz); Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.91 mho/m; ¢, = 41.3; p = 1000 kg/m3
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.55, 6.55, 6.55); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

GSM 850_Right Cheek/Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 7.536 V/m; Power Drift = -0.02 dB
Fast SAR: SAR(1 g) = 0.215 mW/g; SAR(10 g) = 0.143 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.232 W/kg

GSM 850_Right Cheek/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.536 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.314 mW(/g

SAR(1 g) = 0.230 mWI/g; SAR(10 g) = 0.162 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.258 W/kg

-6.73

-10.10

-13.47

-16.84

0 dB = 0.232 W/kg = -12.68 dB W/kg
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#2

Date:2015.10.24.

GPRS850 Body Hotspot Back Side Mid

Medium: MSL900

Communication System: GPRS2 Tx slots; Communication System Band: GSM 850 (824.0 - 849.0
MHz); Frequency: 836.6 MHz;Duty Cycle: 1:4.1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.99 mho/m; €, = 55.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

GPRS 850_Facedown/Mid 10mm/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 15.307 V/m; Power Drift = -0.02 dB
Fast SAR: SAR(1 g) = 0.241 mWI/g; SAR(10 g) = 0.171 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.252 W/kg

GPRS 850_Facedown/Mid 10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 15.307 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.302 mW(/g

SAR(1 g) = 0.243 mW/g; SAR(10 g) = 0.189 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.253 W/kg

dB
— 0

—{-1.55

-3.10

-4.65

-6.20

-F.7h

0 dB =0.252 W/kg = -11.96 dB W/kg
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#3

Date:2015.10.21.

GSM1900 Head Left Cheek Mid

Medium: HSL1900

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0
MHz); Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 40.5; p = 1000 kg/m®

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:Probe: ES3DV3 - SN3203; ConvF (5.2, 5.2, 5.2); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

1900_Left GSM Head/1900 GSM Cheek-Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 2.409 V/m; Power Drift = -0.15 dB

Fast SAR: SAR(1 g) = 0.277 mWI/g; SAR(10 g) = 0.157 mWI/g

Maximum value of SAR (interpolated) = 0.313 W/kg

1900_Left GSM Head/1900 GSM Cheek-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.409 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.530 mW/g

SAR(1 g) = 0.275 mW/g; SAR(10 g) = 0.145 mW/g

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

dB
— 0

—-3.96

-7.92

-11.89

-15.85

-19.81

0 dB = 0.313 W/kg = -10.10 dB W/kg
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#4

Date:2015.10.23.

GSM1900 Body Hotspot Front Side Low

Medium: MSL1900

Communication System: GPRS 2 Tx slots; Communication System Band: PCS 1900 (1850.0 -
1910.0 MHz); Frequency: 1850.2 MHz;Duty Cycle: 1:4.1

Medium parameters used: f = 1850.2 MHz; o = 1.50 mho/m; ¢, = 53.0; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.88, 4.88, 4.88); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

GPRS1900 Flat/GPRS1900 Faceup-Low 10mm/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 21.343 VV/m; Power Drift = 0.10 dB

Fast SAR: SAR(1 g) = 1.07 mWI/g; SAR(10 g) = 0.631 mWI/g

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

GPRS1900 Flat/GPRS1900 Faceup-Low 10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 21.343 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 1.841 mW/g

SAR(1 g) = 0.715 mW/g; SAR(10 g) = 0.517 mW/g

Maximum value of SAR (measured) = 1.15 W/kg

dB
— 0

—-3.41

-6.482

-10.23

-13.64

-17.05%

0 dB =1.19 W/kg = 1.54 dB W/kg
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#5

Date:2015.10.21.

WCDMA BAND V Head Left Cheek Mid

Medium: HSL900

Communication System: UMTS-FDD; Communication System Band: Band 5, UTRA/FDD (824.0 -
849.0 MHz); Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.91 mho/m; €, = 41.3; p = 1000 kg/m®
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.55, 6.55, 6.55); Calibrated: 2014.12.19,;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

UMTS Band 5_left head cheek/Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 4.108 V/m; Power Drift =-0.11 dB
Fast SAR: SAR(1 g) =0.176 mWI/g; SAR(10 g) = 0.112 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.193 W/kg

UMTS Band 5_left head cheek/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.108 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.224 mW(/g

SAR(1 g) = 0.171 mW/g; SAR(10 g) = 0.117 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.213 W/kg

dB
— 0

— -3.47

-6.93

-10.40

-13.86

-17.33

0 dB =0.193 W/kg = -14.27 dB W/kg
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#6

Date:2015.10.24.

WCDMA BAND V Body Hotspot Back Side Mid

Medium: MSL900

Communication System: UMTS-FDD; Communication System Band: Band 5, UTRA/FDD (824.0 -
849.0 MHz); Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.99 mho/m; €, = 55.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

UMTS Band 5_body Facedown/Mid 10mm/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 23.187 VV/m; Power Drift = 0.01 dB

Fast SAR: SAR(1 g) = 0.575 mWI/g; SAR(10 g) = 0.406 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.602 W/kg

UMTS Band 5_body Facedown/Mid 10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.187 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.694 mW(/g

SAR(1 g) = 0.576 mW/g; SAR(10 g) = 0.455 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.601 W/kg

dB
— 0

—-1.88

-3.75

-h.63

-7.51

-9.38

0 dB = 0.602 W/kg = -4.41 dB W/kg



Page 55 of 146 Report No.: JTT20151100309

#7

Date:2015.10.21.

WCDMA BAND Il Head Left Cheek Mid

Medium: HSL1900

Communication System: UMTS-FDD; Communication System Band: Band 2, UTRA/FDD (1850.0 -
1910.0 MHz); Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 40.5; p = 1000 kg/m®

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:Probe: ES3DV3 - SN3203; ConvF (5.2, 5.2, 5.2); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

UMTS Band 2_left head cheek/Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 3.500 V/m; Power Drift = 0.13 dB

Fast SAR: SAR(1 g) = 0.392 mWI/g; SAR(10 g) = 0.224 mWI/g

Maximum value of SAR (interpolated) = 0.441 W/kg

UMTS Band 2_left head cheek/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 3.500 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.798 mW/g

SAR(1 g) = 0.402 mWI/g; SAR(10 g) = 0.207 mW/g

Maximum value of SAR (measured) = 0.444 W/kg

dB
— 0

—-4.21

-8.43

-12.64

-16.86

-21.07

0 dB =0.441 W/kg = -7.10 dB W/kg
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#8

Date:2015.10.23.

WCDMA BAND Il Body Hotspot Front Side Low

Medium: MSL1900

Communication System: UMTS-FDD; Communication System Band: Band 2, UTRA/FDD (1850.0 -
1910.0 MHz); Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.5 mho/m; €, = 53.0; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.88, 4.88, 4.88); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

UMTS Band 2_body Faceup/Low10mm/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 19.035 V/m; Power Drift = -0.05 dB

Fast SAR: SAR(1 g) = 0.807 mW/g; SAR(10 g) = 0.471 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.896 W/kg

UMTS Band 2_body Faceup/Low10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 19.035 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.456 mW(/g

SAR(1 g) = 0.612 mW/g; SAR(10 g) = 0.461 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.833 W/kg

—1-4.44

-8.87

-13.31

-17.74

-22.18

0 dB =0.896 W/kg = -0.96 dB W/kg
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#9

Date:2015.10.21.

LTE Band4 Head Left Cheek Mid

Medium: HSL1750

Communication System: LTE-FDD(FCC); Communication System Band: Band4(20MHz) ;
Frequency: 1732.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.42 mho/m; €, = 40.5; p = 1000 kg/m®
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:Probe: ES3DV3 - SN3203; ConvF (5.2, 5.2, 5.2); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

LTE Band4 Left Side/Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 6.171 VV/m; Power Drift = 0.13 dB
Fast SAR: SAR(1 g) = 0.275 mWI/g; SAR(10 g) = 0.167 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.299 W/kg

LTE Band4 Left Side/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.171 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.484 mW/g

SAR(1 g) = 0.277 mW/g; SAR(10 g) = 0.158 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.300 W/kg

dB
— 0

—-3.63

-7.26

-10.89

-14.53

-18.16

0 dB = 0.299 W/kg = -10.49 dB W/kg
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#10

Date:2015.10.23.

LTE Band4 Body Hotspot Front Side Mid

Medium: MSL1750

Communication System: LTE-FDD(FCC); Communication System Band: Band4(20MHz) ;
Frequency: 1732.5 MHz;Duty Cycle: 1:1

Medigjm parameters used (interpolated): f = 1732.5 MHz; 0 = 1.51 mho/m; €, = 53.45; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.88, 4.88, 4.88); Calibrated: 2014.12.19,;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

LTE Band4 Fornt/Front Mid 10mm/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 14.373 VV/m; Power Drift = 0.01 dB
Fast SAR: SAR(1 g) = 0.343 mWI/g; SAR(10 g) = 0.212 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.374 W/kg

LTE Band4 Fornt/Front Mid 10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 14.373 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.619 mW(/g

SAR(1 g) = 0.352 mW/g; SAR(10 g) = 0.201 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.370 W/kg

dB
— 0

—-3.10

-6.19

-9.29

-12.38

-15.48

0 dB = 0.374 W/kg = -8.53 dB W/kg
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#11

Date:2015.10.24.

LTE Band7 Head Right Cheek Mid

Medium: HSL2600

Communication System: LTE-FDD(CE); Communication System Band: Band7(20MHz); Frequency:
2535 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2535 MHz; ¢ = 1.94 mho/m; €, = 39.1; p = 1000 kg/m®

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: EX3DV4 - SN3881; ConvF(7.19, 7.19, 7.19); Calibrated: 2014.11.03,;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Head Right/Cheek Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.309 V/m; Power Drift = 0.17 dB
Fast SAR: SAR(1 g) = 0.501 mWI/g; SAR(10 g) = 0.269 mWI/g

Maximum value of SAR (interpolated) = 0.918 W/kg

Head Right/Cheek Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.309 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 1.558 mW/g

SAR(1 g) = 0.543 mWI/g; SAR(10 g) = 0.290 mW/g

Maximum value of SAR (measured) = 0.929 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.918 W/kg = -0.74 dB Wikg
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#12

Date:2015.10.24.

LTE Band7 Body Hotspot Back Side Mid

Medium: MSL2600

Communication System: LTE-FDD(CE); Communication System Band: Band7(20MHz); Frequency:
2535 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2535 MHz; ¢ = 2.77 mho/m; €, = 52.5; p = 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: EX3DV4 - SN3881; ConvF(7.19, 7.19, 7.19); Calibrated: 2014.11.03,;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Body/Back Mid 10mm 2/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 7.082 V/m; Power Drift = -0.09 dB

Fast SAR: SAR(1 g) = 0.763 mWI/g; SAR(10 g) = 0.344 mWI/g

Maximum value of SAR (interpolated) = 1.44 W/kg

Body/Back Mid 10mm 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.082 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 2.592 mW/g

SAR(1 g) = 0.582 mWI/g; SAR(10 g) = 0.335 mW/g

Maximum value of SAR (measured) = 1.33 W/kg

dB
— 0

—-4.74

-9.48

-14.22

-18.96

-23.70

0 dB =1.44 W/kg = 3.17 dB W/kg
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#13

Date:2015.10.21.

WiFi Head Right Cheek Mid

Medium: HSL2450

Communication System: 802.11b WiFi 2.4GHz(DSSS,1Mbps); Communication System Band:
802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 1.82 mho/m; ¢, = 39.0; p = 1000 kg/m®
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.55, 4.55, 4.55); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

802.11b-rightHead/right Cheek-Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.737 V/m; Power Drift =-0.14 dB
Fast SAR: SAR(1 g) = 0.187 mWI/g; SAR(10 g) = 0.083 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.235 W/kg

802.11b-rightHead/right Cheek-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.737 V/m; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.681 mW(/g

SAR(1 g) = 0.218 mW/g; SAR(10 g) = 0.082 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.243 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-b0.00

0 dB = 0.235 W/kg = -12.57 dB W/kg
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#14

Date:2015.10.24.

Wi-Fi Body Hotspot Back Side Mid

Medium: MSL2450

Communication System: 802.11b WiFi 2.4GHz(DSSS,1Mbps); Communication System Band:
802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 1.98 mho/m; ¢, = 53.1; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.47, 4.47, 4.47); Calibrated: 2014.12.19;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

802.11b-10mm/Facedown-Mid 10mm/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 1.908 V/m; Power Drift = 0.05 dB
Fast SAR: SAR(1 g) = 0.032 mW/g; SAR(10 g) = 0.016 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0359 W/kg

802.11b-10mm/Facedown-Mid 10mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.908 V/m; Power Drift = 0.05dB

Peak SAR (extrapolated) = 0.064 mW(/g

SAR(1 g) = 0.032 mW/g; SAR(10 g) = 0.017 mWI/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0352 W/kg

dB
— 0

—{-3.00

-6.01

-9.0m1

-12.01

-15.02

0 dB = 0.0359 W/kg = -28.91 dB W/kg
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6. Calibration Certificate

6.1. Probe Calibration Certificate

Jung 26, MM 3

Accepiable Conditions for SAR Measuremends Using Probes and Dipoles
! Calibrated under the SPFEAG-TMC Doal-Lago Calibration Program lo
Support FCC Equipment Certification

i The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC ( Telecommunication Metrology Cemter of MITT in Beifing, China),

I uider the Dual-Logo Calibration Centificate progrm and quality assurance (QA)

i protocols established between SPEAG (Schmid & Partier Engineering AG, Switzerlamd)

and TWC, to support FOC (LS. Federal Conmminfoations Comnmission) equipment
certification are defined and deseribed in the following,

Iy The ngreement established between SPEAG and TMC is only applicable 1o

| calibration services performed by TMO where its elients (companies and divisions of
' such companies) are headguariered in the Greater China Region, incliding Taiwan
andd Hong Kong, This agreement is subject to renewal at the end of each calendar
year between SPEAG and ‘TMC, TME shall inform the FOC of any changes or enrly
| termination to the agreement,
! 2) Only a subset of the ealibration serviees specified in the SPEAG- TMC agrecment,
while it renaing valid, are applicable o SAR mensurements perfonmed using such
equipment for supporting FOC equipment eertification. These are identified in the
L following,
a) Calibration of dosimetric (SAR) probes EX3DVx, ETIDVY and ES3DVy,

i) Free-spoce E-field and H-=leld probes, including those used for HAC (hearing

| aid compatibility) evaluation, temperatiure probes, other probes or equipment
nol identified in this document, when calibrated by TMC, are excluded s

! cannot be used For measirements 1o support FOU equipment eentification,

| ity Signal specific and bundled probe calibrations based on PME {probe
mochilution response) chinracteristics are handled seeording to the

' requircments of KIME 865664, that is, “Until standardized procedures ore

avinilible 1o make such determination, the applicability of a signal specific

probe calibration Tor testing specifie wiveless modes and teehnologies iy

i determined on a case=hy-case basis through KB inguiries, ineluding SAR

| system verification requirements.”

by Calibration of SAR sysiem validation dipoles, exeluding HAC dipoles,

i e) Calibration of data acquisition electronics DAFIVY, DAEAVx and DAEasy V.

d) For POC cquipment certification purposes, the frequency range of SAR probe and
dipole calibeations is lmited to 700 MHz - & GHe and provided it is supporied by
the equipment identified in the TMC QA protocol {a separate altachment (o this
document )

k e} The identical system and equipment setup, measurement configurntions,
Iardware, evaluation algorithing, calibration and QA protocols, incleding the
format of calibration certificates and repons used by SPEAG shall be applied by
TMC,

M The calibeated items are oaly applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.
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June 26, 7013

¥ The SPEAG-TMC agreement includes specific protocols identified in the fellowing
to ensure the quality of colibration services provided by TMC under this SPEAC-
TWC Dusal-Logo ealibration agreement are equivalent to the calibvation services
provided by SPEAG, TMC shall, upon request, provide copics of documentation fo
the FCC o substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) siated in the TMOC QA
protocal shall be performed between SPEAG and TMO af least once every 12
months, The ILCE accopltance eriteria defined in the THIC QA protocol shall be
satisfied for the TMC, SPEAG and FOCC agreoments o remarn valid.

Cheek of Calibration Certificale (CCC) shall be performed by SPEAG for all

calibrations performed by TMC. Wiitlen confirmation from SPEAG I8 required

for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program, Quarterly reports Tor all calibrations performed by TMC
wncher the program ane olso issued by SPEAG,

e} The calibration equipment and measurement system used by TMO shall be
verified bofore aach calibration service accarding to the specific reference SAR
probes, dipoles, and DAL calibrated by SPEACG. The resulis shall be veproduciblo
anel within the defined acceptance criterin specificd in the THC QA protocal
Isefiore ench netual calibrotion cin comimenee, TMO shall mainiain records of the
mensurement amd culibration system verilicntion results for all calibrations,

dy Quality Check of Calibention (QOC) certifientes shall be performed by SPEACG ot
least once every |2 months, SPEACH shall visit TME facilities to verily the
laboentory, equipment, applied procedures and plavgibiliy of mndomly selected
cerlilicales,

43 A copy of ihis document, to be updated annually, shall be provided o TMC elients
that accept calibrtion services secording o the SPEAG-TMC Dunl-Logo calilieation
program, which should be preseated 1o o TCR (Felecommmicotion Certificadion
Hody), 1o facilitate FOC equipment npproval,

§1 MO shall address any questions riied by its clienls or TCDs relating (0 the SPEAG-
TMC Dual-Logo ealibration program mnd inform the FCC and SPEAG of any critical
iS8uEs,

I

Chonge Misle: Revised on June 26 10 clarlly the applicability of PMI awl Bundled probe calibratioms
seconding bo the requirements of KDB 8654664,
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Client AUDEN Certificate No:  Z14-97164

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3203

Calibration Procedure(s) TMC-OS-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). 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 NRP2 101919 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor MRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor MNRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 18N50W-10dB  13-Mar-14(TMC,No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18N50W-20dB  13-Mar-14(TMC,No.JZ14-1104) Mar-16
Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG N0.EX3-3617_Aug14) Aug-15
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan-15
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer E5071C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15 |
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /)%
Reviewed by: Qi Dianyuan SAR Project Leader st/
Approved by: Lu Bingsong Deputy Director of the laboratory ?@- %(‘ﬁ
Issued: Decemtger 20, 2014

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z14-97164 Page 1 of 11
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Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

AB,CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 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

Methods Applied and Interpretation of Parameters:

e NORMSx,y,z: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f>1800MHz: waveguide).

NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E* -field uncertainty inside TSL {see below ConvF).

e NORM(fx.y,z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the

) frequency response is included in the stated uncertainty of ConvF.

e DCPx,yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depend on frequency nor media.

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

o Ax.yz Bxyz CxyzVRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fsB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

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

Certificate No: Z14-97164 Page 2 of 11
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Probe ES3DV3

SN: 3203

Calibrated: December 19, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Basic Calibration Parameters

Sensor X SensorY Sensor Z - Unc (k=2)
Norm(uV/(Vim)*)* 1.39 1.37 1.19 +10.8%
DCP(mV)® 103.9 100.8 104.3

Modulation Calibration Parameters

ulD Communication A B ic D |WwR Unc®
System Name dB dBuvV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 298.4 +2.3%
vy loo Joo [10 292.8
B z (00 00 [10 2727

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

A The uncertainties of Norm X, Y, Z do not affect the E*field uncertainty inside TSL (see Page 5 and Page 6).
Numerical linearization parameter: uncertainty not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.

Certificate No: Z14-97164 Page 4 of 11
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Report No.: JTT20151100309

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® | Unct.
f ° : °
i [MHz] Permittivity " (Sim)* ConvF X | ConvFY | ConvF Z | Alpha mm) | (k=2)
900 41.5 0.97 855 6.55 6.55 0.32 1.66 | £12%
1810 40.0 1.40 5.20 5.20 5.20 0.67 1.27 | +£12%
2450 39.2 1.80 - 455 4.55 4.55 090 | 1.10 ' +12% |

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
¥ At frequency below 3 GHz, the validily of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97164
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

— . G

| f[MHz]° Pe?:::‘:;yﬁ COI’I(:;;:‘:;FEY ConvF X | ConvF Y | ConvF Z | Alpha® [::::: :‘:::}
900 | 550 1.06 6.20 6.20 620 | 055 | 1.38 | £12%
1810 | 533 1.52 4.88 4.88 488 | 046 | 160 |+12%
2450 | 527 | 195 447 | 447 447 | 059 | 155 |+12%

¢ Frequency validity of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
Fat frequency below 3 GHgz, the validity of tissue parameters {€ and ) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o} is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

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

between 3-6 GHz at any distance larger than haif the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response {(normalized)

0.5 ——et
0 500

+ T T T
1000 1500 2000 2500 3000

e f [MHz] ——

TEM R22

Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22

0.6 - S
% 0.0 t x§=—§ :
= =i — ==K H !
g I N .
w : i H
0.8 i T e - H. IS A —— SRR S—
~1.0 T : : T T + i
-160 -100 -50 0 50 100 160

i Rollf°] _—
[F-—]100MHz _—.—800MHz - 1800MHz _—+— 2500MHz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

Input Signal[uV]

R
4

T Tt

10

10

\\‘;
2 . . T ™
107 10" w0, 10' 10°
- SAR[mWicm’]
{___Fe—inot compensated —o—compensated |

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

=900 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)

400 : ) 30.00

- |
450 _ 26.00 \ S N I — f ‘
3.0 )

i 2000 } i

SARMUKGIW
Lod el
e 3
SARMUKgIW
&
=

1.00 T | |
0.50 \a‘ 500 i
0.00 \."""!r 000 Lol con \"

0 20 40 60 £0 100 L] 10 20 30 40 50 (1] 70
2[mm] 2{mm)
—o—measured ——analyfical [ —e—measured _——analylical _

1.0

08
06
0.4
0.2
0.0
0.2

Z Puds

410 -080 060 -040 020 0 020 040 080 080 1.0
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

_Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 175.2 -
Echanical Surface Detection Mode enabled
:ptical Surface Detection Mode disable
_Probe Overall Length 337mm-_
Probe Body Diameter 10m:
_Tip Length 10mm
_Tip Diameter 4mm_
Probe Tip to Sensor X Calibration Point 2mﬁ1_
P—robe Tip to Sensor Y Calibration Point 2mm
_Probe Tip to Sensor Z Calibratior;n Point 2mm |
l_R-ecommended Measurement Distance from Surface 3mm J

Certificate No: Z14-97164 Page 11 of 11
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6.2. Probe Calibration Certificate

Aol Wi 81 ey Bood. Hmidian Districl, Boijmg. 100851, Oz

Teel: +Rbe [ 167500 55- 221K

Fas: +56- 106750055 3- 20

Report No.: JTT20151100309

CALIBRATION
Mo LOET

Eenul colbifchmat] com Hispe P il im
Clhient SMQ Glﬂlﬁﬂte Mo: Z215-97085
CALIBRATION CERTIFICATE
| Object EX30V4 - SN.3867

Calibration Procedures)

Calibration date:

FO-Z211-2-0046-01
Calibration Protaduses for Dosimalnic E-field Probes:

Juty 24,2015

Thiz callbraton Cerfficate documents the irmceability fo nstonal standards. whith reallze the physicsl unils of
measurements(Sl). The measursments and the uncertsintas with confidence probaodity are givan on the following
pages and are part of the cenificate

All cafirations have been conducled in the closed lsborstory Eacility environment temperalure22:30' and

hurmidity<70%,
Calibration Equipment used (MATE critical for calibraficn]
FrimaryStandards D # Cal Dafe{Caltwated by, Centficate Mo.) Seneduled Calibratian
Power Meter  MRP2 101818 {i-had-15 [CTTL, Ho J SXO4256) Jun-18
Power sensor  NRP-Z81 | 101547 01-Jul-15 (CTTL. Ho J15X04258) Jun-15
Power sensar  NEP-Z81 | 101548 0ri-Jul=15 (GTTL, Ho.J1 5X04256) Jun-13
Referencei0dBAtienuator | 1BNGIW-10dE  13-Mas-4(TMC No JZ14-1103) Mar-18
Referance?idBAtienuator | TENSIW-Z048  13-Mar-14(TMC Mo JZ214-1104) Mar-16
Referencs Probe EX30WA | SN 3817 2B-Aug-14{SPEAG N EXZ-3617_Augid)  Aug-15
baEa SNTIT 17-Sep-14 (SPEAG DAEA-TTT_Sepi4) Sep-15
Secondary Stendards D% Cal Dt Calibrated by, Cerificate Noo) Scheduled Calbraben
SignalGeneralorfGIT00A | B201052505 01-Jul-15 [CTTL, Mo JI3XD4255) Jun-18
Network Analyzer ESOTIC | MYSS110873  02Feb-15 (CTTL. No JISXO0TEE) Feb-16
MName Funcion Signatura
Calibrated By *u Zongying SAR Test Engireer %
e Qi Dianyuan SAR Project Leader =5 _//
Approved by Lu Bingsong Deputy Director of e laboratary

Issued July 25, 3015 :
This calibraton carbficste shall not be reproducad except n full wilhout witten approval of the laboratory.

wh

Cenificats No: £15-97093
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E-mill; ettbichinatil com Hupiaws chinsnlin
Glossary:
T5L tigsue simulating liguid
MORME,Y,Z sansitivily in free space
ComF sensitivity in TSL /MO Y.Z
DCE diode campression pomt
CF crest facior (1/duty_cycle) of the RF signal
ABCD modukation dependent finearization paramaters

Polarization & o redation around probe Sws
Paolarzation & B retation around 2n axis that is in the plane neimal to proba axis (at measurement center), |

g=0 i normal to probe 2xs

Connector Ange  information used in DASY system 1o align probe sansor ¥ 1o the rebot coordinate system
Calibration is Performed Accerding to the Following Standards:
a) IEEE St 1528-2013, "IEEE Recommendec Practice for Determining the Feak Spatial-fveraged

Specific Absorption Rate (SAR} in the Human Head from Wireless Communications Devices:
Measurement Technigues”, June 2013

) IEC £2209-1, “Procedure lo measura the Speclfic Abscrption Rate (SAR) far hand-held devices used

in close proximity to the ear (frequency range of 300MHz to IGHz)". February 2005

Methods Applied and Interpretation of Parameters:

NORM, v 2 Assessed for E-feld polarizetion g=0 [f=a00MHz in TEM-call; £ 18000MHz: wavaguide],
MORM, Y2z are only intermediate valuas, ie., the uncartaintias of MORMz, y,z does nat effect the

E* fleld uncertainty insile TSL (ses balow CanvF)

NORMfr, vz = NORMy, 1 2” frequency_response (see Frequency Response Chart), This
fnearization is implemented in DASY4 soltware versions laler hen 4.2. The uneartainty of the
frequency response is included in the stated uncertzinty of ConvF,

OGPy y 2 DCP are numerncal lineanzation parameters sssessod bazed on the data of power sweep
ino uncertainty required). DCP does not depand on frequency nor media

PAR: PAR is the Peak 1o Average Ratio thet is not caBorated but detarminedd based on the signal
characterist o3,

Az Bz Ol ViRx pzoA B C ane numencal linsarization parameters assassed hased an tha
data of power swaep for specific medulation signal. The parametens de not depand on frequency nor
media. YR is the maximum calibration range expressed in RMS voltage across the diode,

Convf and Boundary Effect Paramalers: Asssssed in flat phantom using E-field (or Tamperatune
Transler Standard for fSB00MHzZ) and inside waveguide using anahytical fisld distributions based on
powes measuremants for f =B00MHz, The same setups are used for sesessment of the paramaters
applied for boundary compensalion {alpha, depth) of which typical uncertainty valued ars givan.
Thess parameless are used in DASY4 software to improve prabe accuracy close Lo the houndary.
The sensilivity in TS0 comespands to MORMs,y,z* ConvF wheraby the uncartainty cormesponds to
that given for GorwF. A frequency depandant GonvF s used in DASY version 4.4 and highar which
allows exending the validity fromz50MHz to=100MHz.

Sphercal isofropy (30 deviation from isclrapy): in a field of low gradients realized using a fai
phantom expoead by a paltch antenna.

Sensor OFset The sensor offset corresponds to the offset of virbeal measurement center fram the
prezhe tip fon probe axis). Mo talerance required.

Comeactar Angle: The angla is assessed using the information gained by detarmining the NOFEMx
(o uncertainty requirad).

Certificats Moz 21597083 Page 2af 11
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Probe EX3DV4

SN: 3881

Calibrated: July 24, 2015
Calibrated for DASY/EASY Systems

[Mole: non-compabble with DASY2 aystem!)
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DASY/EASY — Parameters of Probe: EX3DV4 -

Basic Calibration Parameters

Report No.: JTT20151100309

SN: 3881

Sensor X Sensor Y | Sensor Z Unc (k=2}
Mo rm VI m)) 0.18 0.38 0.50 +10.8%
DCR(mY)" 95.0 104.3 1025
Modulation Calibration Parameters
uiD Communication B B c o VR |unc'
2. System Name dB dEpV dB mv {k=2)
0 W x 0.0 0.0 1.4 0.00 985 £2 0%
Y 0.0 0.Q 1.0 172.5
Z 0.0 0.0 1.0 195.3

The reported uncertainty of measurement s stated as the standard uncerainly of
Measurement multiphed by the coverage factor k=2, which for @ nomal distribution

Corresponds [o @ covarage probability of approximately 95%.

Tm uncertainties of Morm X, ¥, £ do not affed the E%-fiald uncartsinty inside TSL (ses Page 5 and Page &),

NIJmE"C&I linearization parametar uncertainty not required
® Uncertainly is detemmingd usirg the max. deviaion from linear response applying
and s exprassed for the equare of the field value

Certificale No: 21597085 Pageaol 1l
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth® | Unet. |

f[MH . o
MH2" | ity (Sim)® | COMVF X | ConvF'Y | ConvF Z | Alpha ). | ) |
B35 415 0.90 9,65 9.66 966 | 016 | 1me | z1ew |
1800 A0 1.40 7.95 7.96 79 | 018 | 134 | =eew |

© Frequency valldity of +100MHz anly appliae far DASY wd 4 and higher (Page 2], alsa itis restricted to £500Hz. The
urcarigindy i= the RES of Con® uncertainty at calibration frequensy and the uncertamty for the indicsted frequency band,
F ot frequancy below 3 GHE. the validity of lissue paramaters (€ and @) can be relased to £10% if liguid compensation
farmula is #pplied to measured SAR values. Al frequencies atove 3 GHz, the validity of lesue paramelars (¢ and o) iz
restricted 1o £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

¥ Alphaiiept are datermined during calibration. SPEAG warrans thal the remaning deviabion dus o the boundary
effect atter compersation is always lees than 2 1% for faequancies below 3 SHz and below + 2% for the frequencizs
babwesn 2-8 GHz at any distance langer than hall the proba fip dismater from the boundany,

Certificats Mo: Z15-97093 Fape 5 af 11
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity o | Depth® | Unct. |
; F
f [MHz]" Permittvity (8im)" ConvF X | ConvF Y | ConvF £ | Alpha o | ey |
B35 Ha.2 0.87 9.45 9.3]:5 9.45 016 198 | =12%
[ 1900 53:a 1.52 | 780 7.80 T80 0.8 | .60 | +12%

F Frequency valigay of £100MHz caly spplies for DASY wi & and higher [Page 2), ele [t s restriced o 2500Hz. The
uncarainty (s the R3S of Cond uncenainty at calibration frequensy and the uncertainty for the indizated frequensy band,
" pt frequency below 3 GHz the validily of lssus paramaters (€ and o} can be relaxked b 210% i liguid compensation
farmula is applied o measured SAR valees. Al frecuencies above 2 GHz, the velidity of lissus parameters (¢ and o) 12
resiricied 10 =5%. The uncartzinty is the RESES of the ConwF uncerainty for mdicated target tesue pararmsiers,

* AlphaTiaplh sra determined during salibration. SPEAG warrants that the remaiming deviation due 1o the Beundasy
effect afber compensation is always less than = 1% foe fraquencies below 3 GHz and below + 2% for the fraquencies
babwzen 3-6 GHz at any distance larger than hall the probe lip dismater from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: +7.5% (k=2}
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isofropy Assessment: $0.9% (k=2)
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Dynamic Range f(SAR}caq)
~ (TEM cell, f = 900 MHz)

Input Signal[j\]
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8 nol compansaled @ compensaled
Uncertainty of Linearity Assessment: 0.9% (k=2)
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Conversion Factor Assessment
f=835 MHz, WGLS R9(H_convF)  f=1900 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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Report No.: JTT20151100309

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3881

Other Probe Parameters

Saensor Arrangement Triangular
Connector Angle (*) 170.2
Mechanical Surface Detection Mode enabled
Optical 3urface Detection Mode disa ble_
Probe Overall Length 33Tmm
thbe Body Diameter 10mm
Tip Length Smm_
Tip Diameter 2.58mm
Probe Tip to Sensor X Calibration Point 1mim
_I'-"mhe Tip to Sensor ¥ Calibration Point 1mim
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm

—_—

Cartifieate No: Z15-97003 Fagpe 11 af 11
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Calibration Procedure(s)

TMC-05-E-02-1858
Calibration Procedures for Dosimedric E-fiald Probes

Calibration date; Movember 08, 2014

1
This calibration Cerlificate documents the traceability to national standards, which realize the physical unils of |
measurements(5l). The measuremants and the uncertainties with confidence probability are given on the following I
pages and are part of the cerificate. |

All calfbrations have been conducted in the closed laboratory facilty: emdronment temperature22+3) T and |
humidity<70%.

|_ Caiibration Equrpment used (METE eritical for calibration)
|

Primary Standards ID# _ Cal Date(Calibrated by, Centificate No) _ Scheduled Cakbration |
Power Meter  NRP2 101919 01-Jul-14 (CTTL, No.J14X02148) Jun-15
Power sensor NRP-Z91 | 101547 Of-Jul-14 {CTTL, No.J14X02 148) Jun-15
Power sensor  NRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference10dBARenuator | BTOS20 12-Dec-12(TMC No JZ12-86T) Dec-14
Reference20dBAttenuator | BTO267 12-Dec-12(TMC No JZ 12-866) Dec-14 |
| Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG No.EX3-3617_Aug1d) Aug15 |
| DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan -15 |
! Secondary Standards D# Cal Date(Calibrated by, Cedificale Mo} Scheduled Calibration |
. SignalGeneratorMG3700A | 6201052605  01-Jul-14 {CTTL, Mo.J14X02145) Jun-15 |
|_Metwork Analyzer ESO71C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) ___ Feb15 o
Mame Function Signature 4‘
| Calibrated by: Yu Zengying SAR Test Engineer I
| Reviewed by: Qi Dianyuan SAR Project Leader |
|
| Approved by Lu Bingsang Deputy Director of the laboratory '
I .
lssued: Novernber 07, EDH |

| This calibration cerificate shall nof be reproduced except in full without written approval of the labaratory.

Cenificate No: 2149717 Page | of 11
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Glossary:
TSL issue simulating liquid
MNORM:= v,z sensitivity in free space
ConvF sensitivity in TSL / NORMx, v,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF sagnal
ABCD modulation dependent linearization parameters

Polarization @  © retation around probe axis

Falarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement canter), |
B=0 is normal to probe adis

Connector Angle  information used in DASY system to align probe sansor X to the robat coordinate syshem
Calibration is Parformed According to the Following Standards:

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

b} IEC 62209-1, “Procedure to measure the Spacific Absorption Rata (SAR) for hand-held devices used

in close proximity to the ear (frequency range of 300MHz to IGHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMy, 2 Assessad for E-field polarization 8=0 (SS00MHz in TEM-cell; f= 1800MHZ: waveguida).
NORMzx.y.z are only infermadiate values, i.e., the uncertainties of MORMzx.y.z does not effect the

E" -fisld uncertainty inside TSL (see below ConvF).

NORM(Nx .z = NORMx, . z* frequency_response (see F requency Response Chart). This

linearization is implemented in DASY4 sofware versions later than 4.2. The uncertainty of the
frequency response is included in the stated unceriainty of ConvF.

DCPx y.z: DCP are numerical linearization parameters assessed based on the data of power sweep
(Mo uncertainty required). DCP does not depend on frequancy nor media.

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

Axy.z; Bx.yz, Cxyz;VRx,y,z:A.B.C are numencal linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parametars do not depend an frequency nar
media. VR is the maximum calibration range expréssed in RMS voltage across the diode.

LonvF and Boundary Effect Parameters: Assessed in fiat phantom using E-fiald (or Temperature
Transfer Standard for fSB00MMz) and inside waveguide using analytical field distributions based on
power measuraments for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation {alpha, depth) of which typical uncertainty vaiued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the baundary.
The sensilivity in TSL comresponds to NORMx y.z* ConvF whereby the uncertainty corresponds to
that given for ConvE Afrequency dependent ConvF is used in DASY varsion 4.4 and higher which
allows extending the validity from:50MHz tox100MHz.

Spharical isotropy (30 deviation fram isofropy: in a fiald of low gradients realized using a flat
phantom axposed by a pateh antenna,

Sensor Offset: The sensor offset comesponds to the offset of virtual measurement center from the
probe tp (on probe axis). Mo tolerance required.

Cannector Angle: The angle is assessed using the information gained by determining the NORMx
{mo uncerainty required),

Certificaie No: Z14-97117 Page 2 of 11




Page 89 of 146 Report No.: JTT20151100309

T7TL s 5 o8 g
CALSNSATION LARDETORY
Add: Na 31 Xecyuan Road, Haidian Déstrict, Beljing, 100191, China
Tel; #B6-10-62304633-2079 Foun: +B6-1 0623006312504

E-mail; crili@ickinait], com Hittp:fwwrn. chinasil en

Probe EX3DV4

SN: 3881

Calibrated: November 06, 2014

Calibrated for DASY/EASY Systems
{Note: non-compatible with DASY?2 system()

Certificate No: Z14-97117 Page 3 af 11
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DASY — Parameters of Probe: EX3DV4 - SN: 3881

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z une (k=2)
Norm{uVifvim))* 0.18 0.39 0.51 +10.8%
DCP{mV)® | 96.3 101.8 102.3

Modulation Calibration Parameters

| ][ #] Communication | A B c D VR Unc
Syslem Name dB dEpY dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 935 +3.0%
Y 0.0 0.0 1.0 160.6
, | z 0.0 0.0 1.0 183.4

The reported uncerainty of measurement is stated as the standard uncertainty of
Measurement multiped by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 855%.

* The unceriainfies of Mom X, Y, Z do not affect the E™-field uncertainty inside T5L (see Page 5 and Page 6).
B Numerical linearization parameter: uncerainty not requined.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value,

Certificate Mo: Z14-97117 Page 4 of 11
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Report No.: JTT20151100309

DASY - Parameters of Probe: EX3DV4 - SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

[]
f MHz)® F-mF B““':::;':" ConvE X | ConvE Y | ConvE Z | Alpha® m :"":_"':;}'
750 419 0.89 9.88 9.88 888 | 033 | 081 [x12%
2600 38.0 1.96 6.91 6.91 891 | 050 | 077 [ +12%
5300 359 4.76 5.22 5.22 522 | 052 | 0.70 | +13%
5500 | 358 4,95 469 480 460 | 045 | 073 | +13%
5600 | 355 5.07 4.43 4.43 443 | 057 | 061 [z13%
5800 | 353 5.27 4.20 4.20 420 | 056 | 056 | +13%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), eisa it is restricted 1o $50MHz. The

uncertainty is tha RSS5 of CorvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequency below 3 GHz, the validity of tissue parameters (t and o) can be refaxed 1o £10% if liquid companzation

farmula is agplied to measured SAR valuas. At requencies abowe 3 GHz, the validity of Gésue parameters (£ and o) is

rastricted to £5%. The uncaertainty is tha RSS of the ConvF uncertainty for indicated target tissue parameters.

© alpha/Dapth are determined during calibration. SPEAG warrants that the remaining devlation due 1o the boundary
affect after compansation |s always kess than £ 1% for frequencies below 3 GHz and balow 1 2% for the frequencies
between 345 GHz at any distance larger than half the probe tip diameatar from the boundary

Cenificate No: Z14-97117
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DASY — Parameters of Probe: EX3DV4 - SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

[
") | “'“"LF r‘“:ﬁ:“’ ConvF X | ConvF Y | ConvF Z | Alpha® m :':"_::
| 750 55.5 0.96 9.56 9,58 956 | 015 | 148 [ +12%
| 2600 52.5 2.16 7.19 7.19 7.19 041 | 090 | +12%
5300 TEN 542 461 461 4.61 045 | 111 | +13%
5500 48.6 5.65 4.22 4.22 422 | 043 | 127 [+13%
5600 | 485 5.77 4.13 4.13 413 | 043 | 136 | x13%
5800 | 482 6.00 421 | 421 4.21 045 | 148 [ +13%

® Frequency validity of £+100MHz only applies for DASY w4.4 and higher (Page 2), else ii is restricted io £50MHz. The
uncartainty is the RSS of ConwF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency balow 3 GHz, the validity of tissue parameters (g and o) can be relaxed to +10% if liguid compansation
formula is applied to measwed SAR values. At frequencies above 3 GHz, the validity of lissue parameters (£ and a) is
restricied 1o £5%. The uncerainty is the RSS of the ComF uncertainty for indicated target issue parameters.

% aiphaDepth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
betwean 3-8 GHz at any distancs larger than half the probe tip diameter from the boundary.

Certificate Mo: Z14-97117 Page & of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% {k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

T - T v T T - T + T T
«180 108 -8 o L 0 150

— Rl — :
|- s — 100MHZ =—B00MHz —-— 1800MHz  —- — 2500MHz

Uncertainty of Axial isotropy Assessment: £0.9% (k=2)

Certificate Mo: Z14.97117 Page & of 1§
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Dynamic Range f(SAR}¢aq)
(TEM cell, f = 900 MHz)
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Input Signal[uV]

1

10" 10" 1’ 1w’ w0’ 10
SAR[qun‘]

1w 10" 1" 10’ il 16"
SAR[mWiem’|
[ [ {nat compensated —s— compensated |

Uncertainty of Linearity Assessment: £0.9% (k=2)

Centificate No: Z14-97117 Page 9 of 11




Page 96 of 146 Report No.: JTT20151100309

]
In Collaloratio with
CALNNATION LAY
Add: Mo 51 Xueyuan Road, Haidian Disiric, Beiping. 100191, China

led: +Bo- 1 0-562 3 A3 3-207T9 Fax: #8104 23044633- 2504
E-mail; citl@chinal com Hitp.www.chinstl on

Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF)

15

f=2600 MHz, WGLS R26(H_convF)

| = Mo

| 7 T 1 |

g

Deviation from Isotropy in Liquid

T
0.8
08 =
0.4
0.2 -]
0.0 ~]
02 -
a4
08

7 Mds

0 48 08 08 02 0 030 04 0 08 10
Uncertainty of Spherical Isotropy Assessment: $2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3881

Other Probe Parameters

Sensor Arrangement Trangular
Connector Angle (*) 170.2
Mechanical Surface Detection Mode - enabled
Optical Surface Detection Mode disable
Probe Overall Length ' 337mm
FProbe Body Diamatar | 10mm
Tip Length ' Smm
Tip Diameter 2.5mm
Probae Tip to Sensor X Callbration Point 1mm
|. Probe Tip to Sensor Y Calibration Point imm
i Probe Tip to Sensor Z Calibration Point 1mm |
i Recommended Masasurement Distance from Surface Zmm

Certificate No: Z14-97117 Page 11 of 11
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Client SMa Certificate No:  Z15-87116
CALIBRATION CERTIFICATE :
Object DB35Y2 - SN: 4d141
Calibration Procaduna(s) FD-211-2-003-01
Calibration Proceduras for dipole validation kits
Calibration dale: September 24, 2015

pages and are part of the cerificate.

hiumidity =7 0%.

This calibraticn Certificate documents the fraceabilily to national standards, which realize the physical unils of
measurements(SI). The measuremants and the uncertalntes wilh confidence probability ane given on the fallowing

Al calibrations have been conducled in the closed laboratary facilily: environment temperature{22:3)'C and

Calibralion Equipment used (METE crifical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Ceriificale Mo)  Scheduled Calibration
Power Meler NRP2 101919 0 -Jul-15 {CTTL, Mo, Jq5X04256) Juin=16
Power sansor NRP-Z81 101547 01-Jul-15 (CTTL, No J16X04266) Jun-18
Reference Probe EX30VY | SN 3845 24-Sep-14{SPEAG N0 EX3-3846_Sepid) Sep-16
DAE4 SW 810 16-Jun-15{SPEAG No.DAE4-910_Jun15) Jun-16
Secondary Standands o# Cal Date(Callbrated by, Certificate Mo.) Scheduled Calibration
Signel Generator E4438C | MY49071430  02-Fab-15 (CTTL, No.J15X00T29) Felb-16
Network Analyzer ES0T1C | MY48110873  03-Fab-15 (CTTL, No.J15X00728) Feb-18
Mame Funcdion Signalure
Callbrated by: Zhao Jing SAR Test Engineer &ﬁ
Rowviewed by: QI Dianyuan SAR Project Leader =~
Approved by: Lu Bingsong Deputy Director of the laboratory ?L"F‘ﬂ"n?‘(

Issued: Seplamber 29, 2015

This calibration cerificata shall nal be reproduced except in full without writien approval of the laborstory.

Cenrtificate Mo: Z15-97116
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Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL F MORMx, w2
A not applicable or notl measured

Calibration is Performed According to the Following Standards:

a) |[EEE 3td 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measuremeant Technigues®, Juna 2013

b) IEC 622081, “Procadure 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

¢) KDBAG6s664, SAR Measurement Requiremants for 100 MHz to & GHz

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parametars:

o Measurement Condiions; Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerlificale are valid al the frequancy indicated,

s Anfenna Paramalers 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
paraligl to the body axis.

o Fead Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurementi at the SMA conneclor to the feed paint. The Relurn Loss ensures low
reflecied power, No uncertainty required.

+ Eleckical Delay: One-way delay between the SMA conneclor and the antenna feed poinl.
Mo uncerdainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: S3AR as measured, narmalized to an input power of 1 W at the antenna
connecor.

= SAR for nominal TSL paramelers: The measured TSL parametars are used to calculate the
neminal SAR result,

The reported uncertainly of measurement is staled as the standard uncedainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds o a coverage probabilily of approximately 95%.

Certificate Mo: Z15-97116 Page 2 af B
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Measurement Conditions
DASY syslem configuralian, as faf as fol ghven on page 1.

DASY Varsion DASYS2 52881282
Extrapalation Advanced Extrapotalion
Phantom Tripte Flal Phantom 5.1C
Distance Dipals Canlar - TSL 15 mim wilki Spacar
Zoom Scan Resolution d, dy, dz = & mm
Fragquancy 835 MHz 1 1 MHz
Head TSL parameters
The foliowing parsmaters and calculalions m'm
Temperature Parmitiivity Conductivity
MNominal Head TSL paramelers 220°C 415 10,90 miheadtm
Measured Head TSL paramoters (Z20+0.2)"C A20&6 % 0,849 mhofm £ & %
Haad TSL tamperature change during tast <1.0°C e
SAR result with Head TSL
SAR avaraged over 1 cm’ {1 @) of Head TSL Condiion
SAR measured 250 mW input power 233mWig
SAR for nomdnal Head TSL parameders marmatized bo 1W 845 miW /g £ 20.8 % {k=1}
SAR averaged over 10 ¢mi” (10 g} of Head TSL Canditian
SAR measured 260 mW input power 1.51 mW /g
SAR for nominal Head TSL parameters normalized o W 6.1 mW ig £ 2004 % (lk=2)
Body TSL parameters
The following parameters and calculations were spplied.
Temperature Perrmitlivity Conductivity
Hominal Bedy TSL paramelers 220°C 552 0,47 mhofm
Measured Body TSL paramaioers (220+0.2) "G 56016 % 0,568 mhafm + 6 %
Body TSL temperature change during test =1.0*C
SAR result with Body TSL
SAR averaged over1 ¢’ (1 g) of Body TSL Condilion
S54R measprad 350 miW inpud posnar 23mWig
SAR for nominal Boedy TSL paramelers normalzad bo 19 8.51 mW ig £ 20.8 % (k=2}
SAR averaged over 10 cmr® {10 g) of Body TSL Condition |
SAR measurad 250 mW Inpul pawar 157 mi I i
SAR for nominal Body TSL paramedens narmalized 1o 1W B.25 mW fig + 20,4 % (k=2)
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