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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Head

Date/Time: 12/4/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; ¢ = 0.917 mho/m; er = 41.04; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW,; Frequency: 835 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 3.262 mW/g

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

Reference Value = 50.235 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 3.957 mW/g

SAR(1 g) =2.37 mW/g; SAR(10 g) = 1.55 mW/g

Maximum value of SAR (measured) = 3.254 mW/g
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835MHz-Body

Date/Time: 1/3/2014

Electronics: DAE4 Sn1244

Medium: Body 850 MHz

Medium parameters used: f= 835 MHz; ¢ = 0.999 mho/m; er = 55.15; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW, Frequency: 835 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.849 mW/g

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

Reference Value = 57.385 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.729 mW/g

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 3.302 mW/g
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1900MHz-Head

Date/Time: 12/8/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.385 mho/m; er = 39.64; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW, Frequency: 1900 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/26/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 11.986 mW/g

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

Reference Value = 92.425 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 17.569 mW/g

SAR(1 g) = 10.39 mWI/g; SAR(10 g) = 5.456mW/g

Maximum value of SAR (measured) = 13.479 mW/g

my¥ig
— 13.479

—{10.824

8.168

5.513

2.857

0.202

Page 144 of 212



EI_ East China Institute of Telecommunications FEC|T-2013-0197-FCC-SAR

1900MHz-Body

Date/Time: 1/6/2014

Electronics: DAE4 Sn1244

Medium: Body 1900 MHz

Medium parameters used: f= 1900 MHz; ¢ = 1.524 mho/m; er = 53.237; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW, Frequency: 1900 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 9.875 mW/g

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

Reference Value = 100.043 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.584 mW/g

SAR(1 g) = 10.26 mWI/g; SAR(10 g) = 5.49 mW/g

Maximum value of SAR (measured) = 14.687 mW/g
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2450MHz-Head

Date/Time: 1/2/2014

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.824 mho/m; er = 38.87; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW, Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3754ConvF(7.09, 7.09, 7.09); Calibrated: 7/20/2013

System Validation/ Area Scan (101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 11.68 mW/g

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

Reference Value = 99.463 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.473 mW/g

SAR(1 g) = 12.64 mWI/g; SAR(10 g) = 5.99 mW/g

Maximum value of SAR (measured) = 13.563 m\W/g
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2450MHz-Body

Date/Time: 1/2/2014

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

Medium parameters used: f =2450 MHz; ¢ = 1.918 mho/m; er = 53.946; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW, Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

System Validation/ Area Scan (101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.962 mW/g

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

Reference Value = 99.274 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.396 mW/g

SAR(1 g) = 12.04 mWI/g; SAR(10 g) = 5.66 mW/g

Maximum value of SAR (measured) = 19.808 mW/g
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The DASY5 system for performing compliance tests is illustrated above graphically. This system

consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

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

An isotropic field probe optimized and calibrated for the targeted measurement.
A data acquisition electronics (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.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals
for the digital communication to the DAE. To use optical surface detection, a special version of

the EOC is required. The EOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal

filtering, control of the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the

probe positioning.
A computer running WinXP and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as

warning lamps, etc.
The phantom, the device holder and other accessories according to the targeted
measurement.
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C.2 DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped
with an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting
to the receiving fibers. This reflection increases first during the approach, reaches maximum and
then decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2" ord curve fitting. The approach is stopped at
reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 2.0GHz — 3.0GHz(EX3DV4)
Range: 700MHz — 2.0GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 2450MHz
Linearity: + 0.2 dB(2.0GHz — 3.0GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(700MHz — 2.0GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe
C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell

calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.
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The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
other methodologies above 1 GHz for free space. For the free space calibration, the probe is
placed in the volumetric center of the cavity and at the proper orientation with the field. The probe
is then rotated 360 degrees until the three channels show the maximum reading. The power
density readings equates to 1 mW/ cm?.
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.
SAR=C £

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

E -0

o)

SAR =

Where:
0 = Simulated tissue conductivity,
p = Tissue density (kg/m®).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished
through an optical downlink for data and status information, as well as an optical uplink for
commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.
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PictureC.4: DAE

C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX90L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction
shields)

vV V V V

Picture C.5 DASY 5
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C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM (DASY5: 128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16 bit AD converter system for optical
detection and digital I/O interface are contained on the DASY I/O broad, which is directly
connected to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server
is equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

Picture C.6 Server for DASY 5

C.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of 220%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

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.
The DASY device holder is constructed of low-loss

POM material having the following dielectric

parameters: relative permittivity & =3 and loss tangent ¢ =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that
the influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.
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Picture C.7: Device Holder Picture C.8: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape
of the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The
shell phantom has a 2mm shell thickness (except the ear region where shell thickness increases
to 6 mm).

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.9: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek”
position and the “tilt” position.

Vertical Vertical
Center Line Center Line
w2, _ w2 | w2
| —™ Horizontal —rla—s!
E Line : :
//Hori/zontal / \
/ Line A Acoustic
Output
Acoustic Bottom of 4 wmem
Output Handset B
Bottom of
/ Handset
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width W, of the bottom of the handset

Picture D.1-a Typical “fixed” case handset Picture D.1-b Typical “clam-shell” case
handset

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a
carry accessory approved by the wireless device manufacturer.

e
- <
Uq De,,
e, Te, @
)
Yot oy
‘%“ %n

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions. For
devices that employ an external antenna with variable positions, tests shall be performed for all
antenna positions specified. Picture 8.5 show positions for desktop device SAR tests. If the
intended use is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
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D.4 DUT Setup Photos

Picture D.6 DSY5 system Set-up

Note:
The photos of test sample and test positions show in additional document.

Page 157 of 212



EI_ East China Institute of Telecommunications FEC|T-2013-0197-FCC-SAR

ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

Frequency (MH2) 835 835 1900 1900 2450 2450
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 525 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric =415 | =552 | €=400 | e=53.3 | €=39.2 | =527
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table F.1. System Validation Part 1

ECIT-2013-0197-FCC-SAR

Page 159 of 212

System . Validation Frequency | Permittivity | Conductivity
Probe SN. Liquid name .

No. date point € o (S/m)
1 3252 Head 835MHz Aug 1,2013 835MHz 41.01 0.923
2 3252 Head 1900MHz | Aug1,2013 1900MHz 39.66 1.424
3 3754 Head 2450MHz | Aug1,2013 2450MHz 39.13 1.794
4 3252 Body 835MHz Aug 1,2013 835MHz 55.13 0.979
5 3252 Body 1900MHz | Aug1,2013 1900MHz 53.22 1.528
6 3754 Body 2450MHz | Aug1,2013 2450MHz 53.94 1.946

Table F.2: System Validation Part 2

Sensitivity PASS PASS

cw , _
Validation Probe linearity PASS PASS
Probe Isotropy PASS PASS
MOD.type GMSK GMSK
Mod MOD.type OFDM OFDM
Validation Duty factor PASS PASS
PAR PASS PASS
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ANNEX G Probe and DAE Calibration Certificate

TME G 64

il

-l
Add: Mo 52 Huuayusasbei eoad, Haidian Disirict. Beijing. 100191, Chisa ,._//:\\ ™
Tel: +R6- 1062146313070 Fax: +86- 1062108631 2504 “orly fue CHAS LO442

E-mil; lnlilsmeiscom it werw meite gom
Clignt ,  CATRS

Object

Calbration Procedures)

Calibration date:

N This calibration Cerificate decunents the traceability to national standards, which realize the physical unils of
| | measuremenis(51). The measuremeanls and the uncerlaines with confidence probability are given on the following
papas and ara part of the cartificate.

All cemprations nave Desn conaucted in Me clesed mboratory TEcliny: ervirenment Temperarec2e) T and |
humigity=T0%.

Galibratson Equipment used (M&TE crtical far calibration)

Frimary Standards oW Cal Date/Calbrated by, Cerificate No.) Seheduled Calibratan
Documanting
Process Calibralor 753 | 1871018 Dl=duly=-13 (TMC, Na:A15-048) July-14

Calibrated by:

Rpviewed by

Approved by:

lssued: July 24, 2013
This. calibrabon cerificate shall not be raproduced excapt in full without wntten approvel of the laboratoty.

Certificaie Moz JZ13-2. 23040 Page | of 1
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpratation of Parameaters:

« OO Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given correspands to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted, Uncertainty is not required,

+ The report pravide only calibration results for DAE, it does not contain other
performance test results

Certificans Mo 1E13-2-20:00 Page 1 af 3
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LU 4 Colabenion with
I §E p e a8 §g
M- CALIGRATION LAGORATORY

Al Wap 51 Huglyssnbed Head, Heidian Diseict, Beijing, 100091, Chang
Tl +RE-N-62 0651
E-mail It

DC Voltage Measurement
AD - Cormeerter Rasalution nominal

High Range 1LSE = =R TR full range = 100, +300 mv
Lz Mannge ILSE = Sl tuli range = Lo, ST
DASY measurament parsmaters: Auto Deno Time: 3 aec; Measuring lime: 3 sec
Calibration Factons X ¥ Zz !
I ligh RERgGS 405807 £ 0 150%: (k=2) | 408852 = 0. 153% (k=2 404 844 + 0 18% (k=2)
Low Range FHEE00 £ 0.7% (k=2) | 3.88687110.7% (k=2) ! 401324 £ 0.7% (k=2)
Connector Angle
e - : .
Connector Angle i be usad in DASY system 4851 "
Certificate Mo: 121 3-2-2044) Page 1 of 3
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N
r ' In Colaboration win =%
CALIBRATION LABORATORY Egi/\gg
Ade No, 42 Misayuantei Rowd. Haldion District, Beijing. 102191, Ching '4,,’ﬁ\k‘ Ak
Tet: B 1062303 5-20M  Fac: + Be10423046332508 Pl CNAS L0442
Femall: Indoivomchie com Hirpewww.enclie com
Client CATR-SH
Object
Calibration Procedure(s)
Calibration date:
This calibeation Certificate d ls the biity 1o nabonal standards, which realze the physical units. of
measurements(Sl). The measurements and the uncertanties with confidence probatiity are given on the folloamng
pages and are part of the cerificate.

All calibratons have been conducted in the closed laboratory faciity. emvironment temperature(22:3)°C and
humidity« 70%.

|

| Caltration Equipment used (MATE critical for calibration)

Prmary Standarcs IDN  Cai Dale(Caibrated by, Certificate No.) Scheduled Calibration
Power Meter  NRP2 | 101919 01-JUF13 {TMC, No JW13-044) Jun-14
Power sensor NRP-291 | 101547 01-Jul-13 {TMC, No JW13-044) Jun-14
Power sensor NRP-291 | 101548 01-Jul13 {TMC, No. JW13-044) Jun-14
Referanca100BAttenustor | BT0520 12-Dec-12(TMC, No.JZ12-867) Dec-14
Referancaz0dBAttenustor | BT0267 12-Dec-12(TMC No.J212-868) Dec-14
Referance Probe EX3DVA | SN 3848 20-Dec-12(SPEAGNo EX3-3848_Dect?2) Dec-13
DAE4 SN 777 22.Feb-13 (SPEAG DAE4-777_Fed13)  Feb-14
Secondary Standards s Cal Date{Calibrated by, Centficate No.)  Scheduied Caibration
SignalGeneralocdddGITO0A | 6201052805  01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer ES071C | MY46110673  15-Feb-13 (TMC, No.JZ13-781) Feb-14
Name Function Signature
Caliteated by « AR Taat Enci ' R 1S i
Reviewed by
Approwed by

lssued: August 7, 2013
| This cafibration certificate shal not be reproduced except in full without written approvad of the aboralory

Cenificate No: J13-2-2042 Pagetol' 1t
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ML

Add: Mo 52 Hesysanbes Bopd, Haidisa Disrici, Baijing. 100191, China
Tk +8er1 (-6 MM 5-207% Fax: +Bie 10-62 36007 5290
E-mal: Indasvemciic oom Hinp v g malie, oom
Glossary:
TSL tissue simulating liquid
MORMy, vz sensitivity n free spaca
ConvF senstivity m TSL { NORMx.z
DCF dinge comprassian poink
CF aresl factor (1iduty_cycle) of the RF signal
A.B.CD rmadulation dependent linearization paramelers

Paolanzaton & & ratation arsund probe axis

Palarizatan & 8 rotation argund an axis that i in the plane normal to probe axis (8t measurameant center), |

=0 i3 amrmel bu poolee axis

Calibration is Performed According to the Following Standards:

6} |IEEE 5td 1528-2003, “IEEE Recommended Practice Tor Delermining the Peak Spatial-Aversged
Specific Absorption Rete (SAR) in the Human Head from Wirsless Commurications Devices
Measurement Techniques”, Dacamber 2003

ki IEG 822081, “Procadure o measurs the Spacifc Absnrption Rata (RAR) for hand-hiekd deicss user
in chagse praximity to the ear (frequency range of 300MHZ to AGHz)", February 2005

Methuds Applied and Interpretation of Parameters:

NORMYy, 7 Assessed for E-field polarization 8=0 (f<500MHz n TEM-csll; f>> 1800MHz: waveguide).
NORMxyz are only intermeadiate values, e the uncertainties of NORMwyz does nod effect the

£ fiald uncertairty inside TSL {see below ConvF),

v NORM{x .z = NORMy y. 2" frequancy_response (see Freguency Respanse Charl). This
Inearization s implemented in DASY 4 softwara versions kater than 4.2. The wncertainty of the
Trequency respanse is included in the stated wncartainty of GonvF,

- DCF‘I.].{E. DCF are numedical inearization parameders assessed based on the data of power sweep
{na uncertainty regured). DCP doss not depand on frequency nor media,

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

o dw g Bepr Copn VR y2A B.C are numarical inearzaton paramaters assessed based on the
data of power sweep for specific modulation signal. The parameders do not dapend on freguancy nor
media. VIR 15 the maximurm calbration range expressed in RMS voltage across the diode

= Convi and Boundary Effect Paramelers. Assessed in Nlal phantorm wsing E-feld (or Temperaiure
Transier Standard for f5B00MHz) and inside waveguide using analytical lield distributions based an
power maasurements. for £ =800MHz. Tha sama setups are usad for assessment of the parameters
applied for boundary compensation (alpha, dapth) of which typical uncertainty valwed are ghwen.
These paramebens ane used in DASY4 software fo improve probe accuracy close to the boundary.
Tha sensitivity in TSL comesponds to NORMxy.z* Con® wheseby the uncertainty cormesponds to
that given for ConvF. & freguency dependent ConsF is used in DASY version 4.4 and higher which
allows exdending the validity from:50MHz tot1 00MHz.

= Spherical isstropy (30 devislion from sofropy): in e feld of low gredents realized vsing & flat
phantom exposed by a patch antenna

= Sengor Offsel The sensor offsel cormesponds to the offsat of virtual measuremant center from the
prabe tip (on probe asis). Mo tolerance required

»  Connecfor Angls: The angle is assessed using the information gained by determining the NORMx
[rr uncestainty requinad),
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

| Sensor X | Sensor ¥ [ Sansor Z | Une (k=2) |
| Norm{pViivim)*)* | 129 [1.34 | 132 [ 10.8%
DCPimVY 1034 [ 1048 024

Modulation Calibration Parameters

[we | communication A B [ [o VR UncE
| Sywiwm N | | dB BV | dn mv {k=2} ‘
0 ow x o0 |oo |10 000 2078 | +33% |
¥ |00 oo (10 [208.7 -
Z 0.0 0.0 1 1.0 208.5

The reporied uncerainty of measuwrement is atated as the standard uncertainty of
Measurermnent mulliplied by the coverage factor k=2, which for a8 normal distribution
Comesponds 1o & coverage probability of approximately $5%.

Tl"||EII uncanainties of Merm X, Y, Z da not afect the E¥-feld uncerainty inside TSL (see Page § and Page &)

h.lmen\::l insanzation parameter; uncerainty not requned

Ur-wﬂalnly 15 datanmined usang the mas devialion from linear response -&ﬂ[‘.‘h‘il’lg rE\'.‘.'AI'lgIJLﬁf diatribulion
and g axpresaad for he square of the field value
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Ditirrnlned in Head TI!!-I.!E Simulating Hedla

f Mz Fa:lru:sl:n , e“":;‘r::'"" ConvE X | ConvE Y | ConvE 2 | Alpha ';:T]' Il-::;
ES0 415 052 6.10 .10 B.1D 0.27 1.98 + 1_2%;
B0 Ms | o 619 | 619 | @19 |03 [179 [+

170 [ 40,1 1.37 5.56 5.58 5.58 037 1.87 +12%

1900 | 400 | 140 | 524 524 | 624|043 (182 | +12%

¢ Frequency valdity of +100MHz only applies for DASY wi.4 and higher (Page 2), else it is resircted to $506MHE. The
urctaingy is the FESS of ConvF uncertainty at cabbrabion frequency and the uncertainty far the: indicabed frequancy band.
" g frequency below 3 GHz, the walidity of lisswe parameters (t and o) can be relaved o +10% i iquid compensatian
foormaila b appled 10 messemed SR values. &t frenquencies ahoug 3 GHr, the validity of tissoe parameters (r and ) is
raginicied 1o £5%. The uncersinty is the RSS5 of e ConsF uncatsinty for indicated (Erged tHEeue paNAMEErs
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

IS, Chena
M

Calibration Parameter Determined in Body Tissue Simulating llledm

T
I MHz}" p,_.:h:lﬁsrr . ':“'“T::;?T ConwF ¥ | ConvF Y : CanvF 2 ﬂPh-'l :Jk::
850 552 | 099 614 B.14 14 | .40 £12%
B0g 550 105 811 | E11 | 611|039 | +12% |
1750 534 | 148 520 520 | 520 043 | £12% |
1900 | sz | 182 5.00 B0 | 503 |048 | 185 | +12%

“ Frequency walidty of +100MHzZ only appies for DASY w4 and higher (Pags ), sle ¢ i reslricied to £50MHz. The
uncarainty i the RS5 of Comf uncarainty &l calibration Trequency and the uncartainty for the indicated frequency band
i Iraguancy bakr 3 GHE. the valdity of lissue parametans (¢ and a) can be relaced ta £10% if liquid compensation
farruila & applised In measuesd SAR walues Al frequencaes ahoure 35 GHr the walidity nf tissoe paameters (e and o) s
resincied fo #5%. The uncerainty is the RSS of the Cors# uncertainty for indicated terged tissue paramedans
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

R

Freguency response (normallzed)
.
|
+

0.5 T 1 t ¥ T T T T T T
o 500 1000 1600 2060 2400 3000

TEM IMHz] -

Uncertainty of Frequency Response of E-field: 17.5% (k=2)
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Receiving Pattern (®), 6=0°

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

"
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e 100MHg < 1s0oMHz T 2800MMz)
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: 20.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

- ——— - —n—

1 OW O 40 A § 0N 0@ W AW

Unceﬂalmy of Spherical Isotropy Assessment: 22 8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters

Sensor Arrangement Triangular

Cannscter Al‘lﬂll-i:’ﬁ 128.3

Mechanical Surface Detection Mode enabled
. Optical Surface Detection Mode disabla

Probe Overall Length . I - 33Tmm
"Probe Body Diameter 10mm
! Tip Length | 10mm
. Tip Dlameter [ a 4mm
! Probe Tip to Sensor X Calibration Point 2mm

Pm;:a Tip to Sensor Y Calibration Point a 2mmim
. Pmba_Tlp to Sensor Z Calibration Point I Imm
I Recommended Measurement Distance from Surface I 3Imm

Certificate Mo: 113-2-2042 Page 11 of 11
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Oibject EX30V4 - SN.3T54

Caliration Procedure(s) TN 2 |
LAIIDAENon FTOcamures kor Losimens E-eia Frooes

Calioration date: August 8, 2013

This calibralion Cedificale dacuments the Faceability o national slandards, winch realize the physical umts of
measurerentssl). The measurements and the unceraintes with confidence probabilty are given on the fallaving
pages and ane part of the cedificate.

All caliprations have beesn conducted in the dosed laboratory facility: envirenmant femperature22e3c and

hurmicig= 7%
Calibration Equipment used (M&TE cribical for calibrabion)
Prmary Standards ID# Cal Datei Calibrated by, Cartificate Mo.) __ Sohacdled Calibration
Porwai Maler  NRP2 101818 01=Jud-13 (TME, No i1 1024 Jun-14
Power sersar NRP-Z81 | 101847 01=Jul-13 (TME, Mo S 3-024) Jun-14
Power sersar NRP-281 10 B8 01-Jud-13 (TG, Mo, JW 3024 Jun-14
Reference1 idBARenuator | BTS20 12-Dec-12(TME, NoLJIZ12-967) Dec-14
Reference2(dBARenuator | BTO25T 12-Dec-12(TMC Mo Z12-365) Dwec-14
Raferance Probe EX3I0DW4E | SN 3846 20-Dec-12[SPEAG NO.EX3-3846 Dec12) Dec-13
DaE4 SNTTT 2-Feb-13 (SPEAG, DAE4-TTT_Febi3) Feb -14
Secondary Standands 0 # Cal DadeiCalibrated by, Cerficate No ) Scheduled Calibration
SagralGeneraloMIGITO0A | B201052805  O1-Jul-13 [TMC, Mo JW13-048) Jun-14
Metwork Analyzer EBITIC | MY48110673  15-Fab-13 (TMC, No AZ13-T81) Fab-14
Mamea Fumchon Sigrature
Callbrated by: Znao dirg SARTestEnginesr L, #
Reviawed by @ Dianpuan SAR Froject Leader
Approwed by Yol Deguty Director of the laberalory

|ssued: August 8, 201
This calibration cartificate shall not be reproduced encapl in full withaut witlen approval of the laboratony,
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Glossary:
T5L tissua simulating liguid
NORMxy.z sansilivity in frae space
CanvF sensiivity in TSL { WORMx w2
DCP dinde compression paint
CF crest tactar {1/duty_cycde) of the RF signal
ABCD modulation dependant linearization parametens

Pofarization @ @ rofation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal to probe axes (2 measurerment center), i
Bl & noniiil o pedle Rl

Calibration is Parformed According to the Following Standards:

a) IEEE Sid 1528-2003, IEEE Recommended Practica for Determining the Peak Spatal-Averaged
Specific Absorption Rate (SAR) in tha Human Head from Wireless Communications Devices:
Measurement Technigues”, December 2003

b IEC G2208-1, "Procedure b measurg (e Specific Absarplion Rate (3AR) far hand-hald devices wsed
In close proximity to the ear (frequency range of J00MHz o 3GHz)". February 2005

Methods Applied and Interpretation of Parameters:

& NORMx, 2 Assessed for E-field polarization B=0 f=9000MHz in TEM-cell, f=- 1B00MHz: waveguide).
HORM:,y.z are only intermedate velues, i.e., the tncartainties of NORMx v,z does not effect the
£°-fiekd uncartainty ingige TSL (s bekow CanvFl.

= NORM{TIx .z = NORMy y r* frequency_msponse (ses Frequency Response Chart). This
ineanzation is implemented in DASY4 software wersions later than 4.2, The uncedanty of the
frequency response is included in the stated uncerainty of ConvF.

+  DCPr .z DCP are nurmerical linearization paramebers assessed based on the dala of power sweep
{no uncarainty required). DEP does not dapend an freguency nor media

« PAR: PAR i the Peak to Avarage Ratie that is not calbrated but determined basad on tha signal
characienistics

& Axpr Buyr Cx 2 VRx 24 B C ane numerical linearization parameters assessed basad on the
data of power sweap lor specific maodulalion signal. The parameaters da nol depend on requency nar
meadia. Wi is the maximum calibration range expressed in RMS vollege across the disds.

+  ConF and Bowndary Effact Peramaters: Assessed in flat phantom usang E-fiekd (or Temperatura
Transfer Standand for FEEIOMHE) and inside waveguide using analytical field distributions based on
power measuremeants fof T >300MMHE. The same setups aré used for assessment of (he paramelens
applied for boundary compensation (alpha, depih) of which typacal uncertainty valued are given.
Thise parameters are used in DASY4 software to imgrove probe accuracy close (o the boundary
The sensiivity m T5L comesponds to NORMx yz* Conuf wharaby the uncertainty comasponds to
that given for ConvF, & frequancy depandant ConvF is usad in DASY version 4.4 and higher which
allows extending the validity fromt50MHz fot 100MHZ

»  Sphevical isatropy (30 devislion rom Gotropy)]: in a field of low gradients realized using a flat
phaniom expased by a palch anlenna.

= Sensor Offsel The sensor oMsel corresponds bo the offsel of vilual measuemen center fram the
praba tip (on probe axs). No tolerance reguired.

«  Commafor Angle: The angle is assassad using the information gained by determining the NORRx
[ ey wncertainty required)

Certificate Mo: J13-2-204] Page 2 af 11
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Probe EX3DV4

SN: 3754

Calibrated: August 8, 2013
Calibrated for DASY/EASY Systems

{MNale: nan-campatibbe with DAEY2 systeml)
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DASY — Parameters of Probe: EX3DV4 - SN: 3754

Basic Calibration Parameters

[ | sensor® Sensar ¥ | Bensor Z | Une (k=2)
! M VAW ')~ 0.40 | D45 .45 +10.8%
| BER{mV)® 104.0 104.0 103.1 ]

Modulation Calibration Parameters

TT) Communication A [e [e o VR unct |
| Dystam Mame 40 |apagv 40 m fh=3)
[i] oW X 0.0 | 0.0 1.0 000 | 108.0 #3 2%
¥ |00 |00 |10 115.1
z (00 o0 [10 (1157

: The reported uncerdainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor ks2, which for a nommal distribution |
Cormesponds 1o a coverage probability of approximately 25%. i

“ The uncertainties af Mo X, ¥, Z do nol allect the E°ield uncentsinty inside TSL {see Page 5 and Page £
F hjumesical linearization parameter uncertamty not reguined

E Uncertanty s determined wsing the max. daviaton from linear response applying rectangular distribution
and is expressed Tor the square of the fisld value,

Certifiege No: J13-2-2041 Fagedofm
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DASY — Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Head Tissue Simulating Media

£ MHz)’ F::m, c“‘:";:::" ConvEX  ConvEY¥ | ConvE 2 | Alpha ?:1"“‘"]' :‘L‘::
2000 40.0 1.40 7.57 757 TAT | 013 | 3EF | £12% |
00 | 386 I 733 | 733 | 7a3 |oa7 |27 |+ |
2450 0.2 1.80 708 | 708 7.08 014 262 | +12%
200 | W0 | 186 | 872 872 | B72 |04 |289 | +12%

» Fresquency walidity of £100MHz onty applies for DASY w4 and highar (Page 2], alBe i & restricied 1o £50MHz. The
uncertainty i the RSS of Comd uncartainty at calibration frequency and the uncartainty for the indicated frequency band
F frequency below 3 GHz, the vakdity of lissue parameters (¢ and ) can be relaxed to £10% if liquid compensation
farmula is applied to measured 55R walues. A frequencies abowe 3 GHz, the valdity of lissue paramesters (& and o) &
rastriched to #5%. Tha uncertanty & thea RSS of the Cone® uncarainty for indicatad target issue paramelers

Cerlilicate Mo: 113-2-2041 Page 5 of 11
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DASY — Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Body Tissue Simulating Media

f MHz]" | F'-:::T:r c"":;::’:l“ ConvF X | ConvF Y | ConvF Z | Alpha 'E'“"':':" 1"::2']'
[ 2000 EE 152 TE1 71 761 047 | 287 | +12%
[ 2300 | s28 ~ 181 | 720 | 7a0 720 |09 | 206 | £12%
2480 | siv 185 | 666 | A6 666|017 (322 | £12% |
2600 | 828 218 629 620 | 629 |014 |323 | +12%

© Fraquency validiy of £1000MHZ only appies for DASY w4 and higher [Fage 2], ks il is restricled 1o 50MHZ. The
uncanainty & the RES of Comd® wncemainly al calibration reguency and the uncedainty for the indicated frequency bard.
b fracuiancy balow 3 GHE, [he validity of esue parametars g and &) can be relased 16 210% if iqud compansalion
tarnula is Bpplied bo measuned SAR values Al frequencies abowe 3 GHz, the validity of lissue parameters (& and g is
redlrictsd 1o 5% The uncartanty & the RES of the ConvF uncerainty for indicaied target tssus parameters
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

[ T SES——

A T T r 1 T 1

. - | !
a 500 1000 1500 200 2500 3000

- 1 [MHz
TEM (MHz] .

Uncertainty of Frequancy Response of E-field: 17.5% (k=2)

Uenificms Mo: 113-2-2041 Page 7 of 11
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Receiving Pattern (®), 6=0°

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

19 100 P o
Roli*1 ==
o — 10002 ~— BOOMMZ <~ 1800MH2 - 2500MHz |
Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)

Y T
i w0 e
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Dynamic Range f(SARpead)
(TEM cell, f = 900 MHz)
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=
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- ~nolcompcns¢u » cdﬂww
Uncertainty of Linearity Assessment: £0.9% (k=2)
Cemificate No: J13-2-2041 Page % of 11
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Conversion Factor Assessment
f=2450 MHz, WGLS R26(H_convF)

WWWAIGIE Lo

f=2000 MHz, WGLS R22(H_convf

Learie g
= -

Deviation from Isotropy in Liquid

10y~

o8

I Nim

10 2m 0% 24 02 0 O & 0w 0N 18

Uncertainty of Spherical Isotropy Assessment: £2 8% (K#2)
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Aukd: B0 52 1 i Foad. Haidean Distrc, B (L8 Hl Chira
Tel: +5&-1 T
F-raail: I

DASY - Parameters of Probe: EX3DV4 - SN: 3754

HUp P ween gmciie.oom

_ Other Probe Parameters

Sensor Arrangement - Triangular
?m;;w angte — _ 1 -
i “enhanln..;l_!‘:t;;;; D-a-lsactmn Mode - - :r.I;-I;b;I__
. Optical Surface Detection Mode o _'_-_ disable |
"mg.l.wngth : 33Tmm :
Prl:lbi Body Diameter - . 'll;lm.l'.l;- -l
| T||:| Lunglh - : ﬁmm I
.‘I'ip Diameter o S I m
. Probe Tip to $¢ruanr X Calibration Point _—_ Tmm i
. Pmt;“ﬁ':tﬂ S-ums-ot L Ealubﬂhm Peinit - Amm
. Probe Tip to Samu-rZCallbtauun Point - . Imm-_
. Hawmmcnmd I.Ina:uremam I:lls-tnme I‘mm Surface i 2mm
Certificat Ma: 113-2-2041 Page 11 of 11
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ANNEX H Dipole Calibration Certificate
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Ade: M52 Huarunbe Rosd, Helden Dt Bufing, 100191, Ghine AN CNAS {5“2
Tel: 485-10-62304633.2078  Fax: +06-10-42304633-2604
Mo avew.encite. com

E-mait Infoglemcite com

Clent  CATRSH Cortificate No: J13-2-2032

Igu\n\\

“y
4
"Il

Obgect
Calibraton Procedure(s)

Calibration date:

This calibeation Certificate documents the traceability to national standards, which realize the physical
units of measurements{Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

Al calibrabons have been conducted in the closed laboratory facility. environment temperature2243) T
and humidity<70%

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Certificate No ) Scheduled Calibration
Power Meter  NRVD 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
Power sensor  NRV-Z5 100585 11-Sep-13 (TMC, No. JZ213-443) Sep -14
Reference Probe EX3DV4 SN 3846 3- Sep-13 (SPEAG No.EX3-3845_Sep13) Sep-14
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY48070383  13-Now-12 (TMC, No.JZ12-384) Nov-13
Network Analyzes EB3628 MY43021135 19-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature

Calibrated by o AR T = \

Reviawed by

Approved by

Tmmwmﬁmmamtunmaummnﬂmtmmdmmm

Certificate No: J13-2-2032 Page 1 of 8
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Add No.52 Husyuanbel Road, Madian Distnict, Beipng, 100191, China
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y,z2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) [EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices. Measurement Techniques”, December 2003

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

¢) KDB8685664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

o SAR measured: SAR measured at the stated antenna input power.

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

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

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

Certficate No: J13-2-2032 Page20ts
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Add No.52 Husyuanbai Road. Hadian Distnct, Beging, 100181, Cnina
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E-mail Info@encie com Hip Jiveww amite. com
Measurement Conditions
DASY system configuration, as far as not given on page 1.
| DASY Version DASYS52 S28.7 137
| Extrapolation Advanced Extrapolation
’_mmom Twin Phantom
Distance Dipole Center - TSL 15 mm | with Spacer 1
Zoom Scan Resolution dx. dy. dz =5 mm '
T-;imy 835 MHz 2 1 MHz J
Head TSL parameters
The folowing parameters and calculations were spplied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C “s 0.90 mhoim
Measured Head TSL parameters (20+02)°C 413+6% 091 mhom26 %
Head TSL temperature change during test «05°C - —
SAR result with Head TSL )
SAR averaged ovee 1 cm’ (1g)ofHead TSL | Conditon
SAR measured | 250 mW input power 231mWIg
SAR for nomlnal:iud TSL parameters nomaized lnr w 912 mW /g £ 20.8 % (k=2)
>§Rammdm10 cm’ (10 g) of Head TSL Conation V
S:AR measured 250 mW input power 151 mWig
SAR for nominal Head TSL parameters normalized to 1W 5.98 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations m_ggplwd
Temperature Parmittivity Conductivity
‘“Nocll\ll Body TSL parameters 220°C 5562 0.97 mhoim
Measured Body TSL p. s (220:02)°C 56126% 0.96 mhoim £ 8 %
Body TSL Ounpt;ﬂun mmmm <05°C =
SAR result with Body TSL =5
SAR averaged over1 ¢m’ (1 g} of Body TSL Candition
SAR measured 250 mW input power 226mWN g
?ARIotnomna!Bow‘l&mmrs nomaiized o 1W 9.15 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cmr' (10 g) of Body TSL Conditan
SAR measured - 250 mW input power t5mWig
SAR for nominal Body TSL parameters normalkzed o 1W 6.06 mW /g £ 20.4 % (k=2)
Centificate No: J13-2-2032 Page 2of &
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Ada No. 52 Huayuanbel Roac Hacan District, Baying, 100161, China

Ted +88-10-62304833-2079 Fax +86-10-62304632-2004
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Appendix

Antenna Parameters with Head TSL

Impedance. transformed to fead paint 4500 - 4610

Raturn Loss -24 1dB

Antenna Parameters with Body TSL

Impedance. transformed to feed point 4260 -5.070
Retumn Loss - 20 4dB

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second amm of the dipole. The antenna s therefore short-circuited for
DC-signals. On some of the dipcles, small end caps are added to the dipole arms in order to imgrove
matching when loaded according to the position as explained in the "Measuremaent Condibons”
paragraph. The SAR data are not affected by this change. The overall dipcie length is still according to
the Standard.

No excessive force must be applied 1o the dipole arms, because they might bend or the solderad
connections near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certficate No:- J13-2-2032 Page 4 of 8
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Ada: Ne.52 Husyuanbel Road, Hadian District, Bafing, 100181, China
Tel +88-10-62304633-2073 Fax +83-10-62304833-2504

E-mall. Infod@emciia com HID (waw amale com
DASYS5 Validation Report for Head TSL Date: 09.10.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112
Communication System. CW, Frequency. 835 MHz
Meduajm parameters used: f = 835 MHz, o = 0.914 mho/m, er = 41.328, p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C83,19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(9.32,8.32 9.32); Calibrated: 2013/8/3
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics; DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: SAM 1593, Type: QDO00P40CC
*« Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 14610
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.960 V/im, Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(1 g) = 2.31 Wikg; SAR(10 g) = 1.51 Wikg

Maximum value of SAR (measured) = 2.93 Wikg

6.34

|.45

10.56

0 dB = 2.93 Wikg = 4.67 dBWikg

Certificate No: J13-2-2032 Pagesofg
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E-mal infoiemcita com Haip A\www gmche com

Impedance Measurement Plot for Head TSL

[} ECRTNRFR RN SR

LN G0N a0 =
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Add: No 52 Huayuanbes Road, Halgian District, Beying, 100199 China
ol +66-10-52304633-2079  Fax: +B86-10-62304633-2504
E-mat Info@emcite com Hilp Mwww émcile com
DASYS5 Validation Report for Body TSL Date 08.10 2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serlal: D835V2 - SN: 4d112
Communication System: CW, Frequency: 835 MHz,
Medium parameters used: f = 835 MHz; o = 0.959 mho/m; er = 56.13; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration
* Probe: EX3DV4 - SN3846; ConvF(8.96,8.96,8 96) ; Calibrated: 2013/9/3
« Sensor-Surface. 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: SAM 1186, Type: QDOOCP40CC
* Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 146.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.919 V/m, Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.37 W/kg

SAR(1 g) = 2.26 W/kg; SAR(10 g) = 1.5 W/kg

Maximum value of SAR (measured) = 2.85 W/ka

L]
0
2.00
400
&
&0
-10.m
0dB = 2.85 W/kg = 4,55 dBW/kg
Certificate No: J13-2-2032 Page 7 of &
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Impedance Measurement Plot for Body TSL

P 2L oy wag L0 o) ae® b 000 1)

LMY, SN0 e T8 6L &

CEM TG

WIY. B0000 meg 47000 £ -0 000 8 _S2ca0l >
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7

Acceptuble Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program fo
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, Ching),
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (LS. Federal Communications Commizston) equipment
certification are defined and described in the following

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewn| at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or carly
termination to the agreement.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These ure identified in the
following.

a) Calibration of dosimetnic (SAR) probes EX3DVx, ET3DVx and ES3DVy.

i) Free-space E-field and H-field probes, including those used for HAC (earing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.
Signal specific and bundled probe calibrations bused on PMR ( probe
modulation response) characteristics are handled according to the
requirements of KDB 865664; that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibrution for testing specific wircless modes and technologies is
determined on a case-by-case basis through KDR inquires, including SAR
system verification requirements."”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

¢) Calibration of data acquisition electronics DAE3IVx, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes, the frequency range of SAR probe and

dipole calibeations is fimited to 700 MHz - 6 Gz and provided it is supported by

the equipment identified in the TMC QA protocol (a scparate attachment to this

document),

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibration and QA protocols, including the

format of calibration certificates and reports 1sed by SPEAG shall be applied by

T™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems,

-~

o
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dunl-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copies of documentation to
the FCC to substantiate program implementation.

u) The Inter-laboratory Calibeation Evaluation (ILCE) stated in the TMC QA
protocol shall be performed between SPEAG and TMC at least once every 12
months, The [LCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid
Check of Calibeation Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG
¢€) The calibration equipment and measurement system used by TMC shall be
verified before cach calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criterin specified in the TMC QA protocol
before cach actual calibration can commence, TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.
Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of mndomly selected
certificates,

b

d

fw)

4) A copy of this document, to be updated annually, shall be provided to TMC clients
that accept calibration services sccording to the SPEAG-TMC Dual-Logo calibration
program, which should be presented to a TCR (Telecommunication Certification
Body), 1o facilitate FCC equipment npproval.

) TMC shall address any questions raised by its clients ar TCBs relating to the SPEAG-

TMC Dunl-Logo calibration program and inform the FCC and SPEAG of any critical
issues

Change Note: Revised on June 26 w clarify the spplicability of PMR sed Bundled prube calibrations
acconding 10 the requirements of KDB 865664,

[

Page 194 of 212



EI- / East China Institute of Telecommunications FEC|T-2013-0197-FCC-SAR

Mﬁ i ctispraton W e
%f’"‘ag

o7

M; Nu nmmmﬁm Hadisn Disirict, Baijing, 100181, China m‘ f:N.u.s LI:I|1..|1.2
0G5 2070 Faw: +086-10-62304533- 2504

E ml mr.:.gnrrmm-n Hiigtswenen Emche cosh

Chent CATR-5H Cortificate No: J13-2-2035

Objest DB00VE - SM: Sd134

Calibration Procadure(s) TMC-OS-E-03- 108

Calibeation data; July 12, 2013

This caliration Cenficate documants the traceability to nabonal standards, which realize the physical
units of measwrements S The measurements and the uncersinties with confidence probabilly are
given en tha folowing pages and are par of the cenficale.

Al calibrations have been candusted in the closed labaratary faclity. environmant temperalie|2243)7
ard humidity<7 0%,

Calibration Equipmant wsad MATE critical for calibration)

Primary Standards I0#  Cal DateiCalibrabed by, Cartificaie No.) Scheduled Calibration
Power Meter  NRVD 102083 11-Bap-12 (TMC, Mo JZ12-443) Sep-13
Power spnsce  NRW-ZS 100555 11-52p-12 (TMC, No. J212-443} Sep-13
Raference Prabe EXIDVE | 5M 3846 20 Dee-12 {SPEAG, NoEX3-3848 Decll) Dec-13
DAE4 SN TTT 22-Feb-13 [SPEAG, DAE4-T7T_Feb13) Fab -14
Signel Genersior  E4438C | MY4B0TO393  13-Now-12 (TMC, Mool Z12-364) Nowv-13
Mebwiork Analyzer ES362E | MY£3021135  18-00i-12 {TMC, Mo J213-278) Dck13

| Mama Function Signature

Calibrated by Zhso Jing SAR TestEngineer £t 5

Feewieaed by ﬂl:hmﬂ? SAR Prejact Leader i {;f'

Approved by Miaoli Deputy Direchar of e kabarabary !

tssued: July 26, 2013
This calibration cerficabe shall not be raprodiscad except in full waheut weitten approval of the laboratoey.
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Glossary:
TsL tesswe simulating liquid
ConvF sensilivity in TSL [ NORNMY 2
M not applicahle nr not meaRned

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Practice for Datermining the Peak
Snatial-avaraged Spacifin Ahsnoption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurerment Techniques®, Decemiber 2003

b) IEC 6Z209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of J00MHz to 3GHz)",
February 2005

r) KNAARSARS, SAR Measurernent Requirements for 100 MHz 1o & GHz

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Paramaters:

«  Measyremen! Condions: Further details are available from the Validation Report at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

s Anfanna Parameters with TSL' The dipole is mounled with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms
oriented parallel to the body axis.

s Foad Point impedance and Return Loss These paramelers are measured with the
dipole pasitioned under the liquid filled phantorn, The impedance stated is transformed
frarn the measurement at the ShA connector to the feed point. The Return Loss
ensures low reflected power. No uncer@inty required.

e Elpctrical Delay One-way delay bebveen the SMA connecior and the antenna feed
poinl. Mo uncerainty requined,

+«  SAR measured: SAR measured at the stated antenna inpul power.

s SARnormalized SAR as measured, normalized to an input power of 1 W at the antenna
conniclon

« SAR for nominal T5L parameters: The measured TSL parameters are used fo calculate
the nominal SAR result

The reported unceramty of measurement is stated as the standard uncertainty of
Measurement multiplied by the cowerage factor k=2, which for a nomal distribution
Comasponds io a coverage probability of approamately 35%.

Certificate Mec J13-2-2035 Pagezofa
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Measurement Conditions
DY system configuration, as far as not given on page 1.
DASY Version DASYSR B2RT 1137
Extrapalation Arvanoed Extrapolation
Phamtom T Frantom
Distance Dipole Center - TSL 10 mm 'li'll.'l.sl:lmr
Fnom Scan Resnlatinn it |1.r |'.|.iI =5 mm
Fr.-qmnql 1800 MHz + 1 MHE
Head TSL parameters
The falivwing parametens and calaulalions wene spelied.
Temperabure Permittivity Conduciivity
Hominal Head TSL parameters 220 | a0 . 1.40 rrlh;.'n'rn
| Measured Head TSL parameters @20:02)°C | H86:B% | 137 mhaum:EH
Head TEL inmparature changs during test e T | — —
SAR result with Head TSL
SAR averages aver 1 o’ (1 g) of Head T5L Candion
SAR measued 250 m& inpul power 10.6 m g

EAR for nomminal Head TSL parameierns

normalzed o 19

R?mﬂ'l‘]: !U B % (=2}

SAR averaged over 10 oot (10 g) of ‘Hoad T5L Candiion
SAR measred 250 MW inga power 552 MW g
S&R o nomingl Hissd TEL parametars normalized 1o 1W 222 MW g £ 20.4 % (k=E)
Body TSL parameters
The fallewing paramseies and calculalions wern applied o
Temperahane Permibtivity Comndisctivity
.alﬂﬁ;.ﬁlﬂﬂmrl 220C 533 1.52 mho/m
Maasuned Bady TSL paramaters F20:03) "C S0B+E % 1.50 mhodm £ 6 %
Body TSL temperature change durng test <0.5°'C e
SAR result with Body TSL
SAR avaraged aver 1 o’ 1 ) of Bedy TEL Corudtion
SAR measwed 40 iV input power 108 mW i g
SAR for rominal Body TSL parametarns nornalized to 18 d3.4 mW ig = D0E % (k=2)
SAR averaged over 10 cm” (10 g} of Body TSL Condilion
SAR measrad ZE0 i inpat powar ETmN g
SAR for nominal Body TSL paramstars nomradized §o 1W 22.7 miW ig & 204 % (ie=2)

Cerificate Moo J13-2-2035
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Appandix
Antenna Parameters with Head TSL

Impedancs, ranstommed o ieed point 51800780

Retum Loss - 35 5dB

Antanna Parameters with Body 150

Impedance, ransiomed o feed point 45 Bk 3400
Retum Loss - 14 XIB

Afler long term uge will 1009 radiabed powar, anly & slghl warming of the dipole near the feedpoint can
b measured

The dipole is made of standard serningid coadal cable. The cenbar conductor of the faeding line is
directly conneciad o the second arm of the dipole, The antenna is therefore shar-circuited far
DC-signals. On some of the dipokes, small énd caps ane added o the dipale arms in ordar o imgrose
makching when lcaded according o the peaiion as explaned in the “Measuremant Condilions”
paragranh. The SAR data sra not afacted by this change. Tha cvarall dipcle length = still accarding b
e Slandard.

Mo sxcessive foroe must be applied to the dipole arms, because they might bend of the soldenasd
conneclions masr the feadpont may e damaged

Additional EUT Data
Mamitschurad by SPEAG
Manufachsred on Al 14, 2010
Certificate Mo J13-2-2035 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 12.07.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d134
Communicatinn System: OW: Frequency' 1800 MHz
Medig:m parameters used: f = 1900 MHz; o = 1.385 mho/m; &r = 38.576; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C83,19-2007)
DAEYS Configuration:
*  Probe: EX3DV4 - SN3846. ConvF(8.01,8.01,8.01); Calibrated:20,12,2012
«  Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777, Calibrated: 22/2/2013
* Phantom: Flat Phantom. Type: QDOOOP40CC,
* Measurement SW: DASY52 52.8.7(1137). SEMCAD X Version 14610
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
{Tx7x7)Cube 0: Moosurement grid: dx—Emm, dy=&mm, dz~Emm
Reference Value = 92,229 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 10,6 Wikg; SAR(10 g) = 5.52 Wikg

Maximum value of SAR (measured) = 12.0 Wikg

-20.4%

27.26

-34.08

0dB = 12.3 Wikg = 10.91 dBWikg

Certificate No. J13-2-2035 Pagesofs
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.07 2013
Test Laboratory: TMC, Beijing. China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V? - SN' 54134
Communication System: CW, Frequency: 1900 MHz;
Medium patameu]m used: f = 1900 MHz; o = 1.502 mho/m; er = 50 787, p = 1000
kg/m
Phantom section: Flat Phantom
Meagurement Standard: DASYS (IEEE/IEC/ANSI C683.18.2007)
DASYS Configuration
+  Probe: EX3DV4 - SN3846; ConvF(7.37,7.37,7.37) ; Calbraled:20,12.2012
+  Sensor-Surface; 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777. Callbrated: 22/2/2013
+  Phantom: Flat Phantom; Type: QDOOOP40CC
*  Measurement SW DASY52 52.8.7(1137). SEMCAD X Version 14.6.10
(7164)

Nipnle Calihration for Rady Tissus/Pin=250mW, d=10mm/Zaam Scan
{7x7x7)/Cube 0: Measurement gnd: dx=5mm. dy=5mm. dz=5mm
Reference Value = 74 485 V/m; Power Drift = -0.01 dB

Peak SAR (extrapclated) = 19.8 Wikg

SAR(1 g) = 10.9 Wikg; SAR(10 g) = 5.7 Wikg

Maximum value of SAR (measured) = 12.3 Wikg

a8

n

172

15.45

2317

30.8%

SR

0dB =124 Wikg = 10.95 dBW/ikg
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Impedance Measurement Plot for Bedy TSL
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CALIBRATION LABORATORY jlac

P

\\ll

Acs Nos:rwwmnm Haidan District, Bejing, 100191, China //“\ \ ~
Tel: +86. 1062304533 2070 Fax +85.10.62306633 2604 I”"Iulu\ AN ﬂé 0.“2
E-mal Infofemcits com Hitp:fwww ameie com
Client CATR-SH mummm
Object D2450V2 - SN; 858 -+
Calibeation Procadure(s) m‘“
cmmwmu 3
Caliteation date: July 13,2013 =

| This calibration Certdicate docurnents the traceability to national standards, which reakize the physical
units of measwements(Si). The measurements and the uncenainties with confidence protability are
grven on the folowing pages and are part of the cartificate

All calbrations have been conducted n the closad labaratory l‘auny: environment temparaturec2243) T
and humidity<70%

Catbration Equipment usaed (M&TE critical for calibration)

Primary Standacds Dw Cal Date(Calbrated by, Certificate No ) Scheduded Calibration
Power Meter  NRVD 102083 11-Sep-12 (TMC. No.JZ12-443) Sep-13
Power sansor NRV-ZS 100595 11-Sep-12 (TMC. No. JZ212-443) Sep-13
Reference Probe EX3DV4 SN 3848 20- Dec-12 (SPEAG No EX3-2846_Dec12) Dec-13
DAE4 SN 777 22-Fab-13 (SPEAG DAE4-T77_Feb13) Feb-14
Synal Generator  E4438C | MY486070393  13-Nov-12 (TMC, No.JZ12-384) Nov-13
Netwark Analyzer EBIS2B MY43021136 150112 (TMC, No.JZ13.278) Oct-13

Name Function

Coliistes by: a0 Jing SAR Test Engneer

o by QiDianyan  SAR Project Leader

Approved by; o 3 Deputy Director of the labaratory

Issuad. July 26, 2013
This calibration certificate shall not be reproduced except in full without written approvad of the laboratory.
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Agd: Mo 52 Husyuanbal Road, Haidian Disingl, Beijing, 100191, Chira
Tl #58-10-EFWMERE-2070 Fam +85- 1 (53045332804

E-mail incdflemoite.cam a1 liiled e i)
Glossary:
TsL tissue simulating liquid
ConvF senaitivity in TSL NORM:x y.2
NiA nat applicable or not measured

Calibration is Performed According to the Following Standards:

a) [EEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Hurman Head from Wireless
Lommumicatons Devices: Measurament Tachnigques®, Decamber 2003

by IEC 622091, “Procedure to measure the Specific Absorption Rate (SAR) For hand-heid
devices used in close proximity to the ear (frequency range of 300MHE o 3GHZ)",
February 2005

c) KDBBESES4, SAR Measurement Requirements for 100 MHZ to 8 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= Arlenna Farametars with TSL The dipale is mournted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the arms
oriented paraliel ta the body axis.

«  Fead Polnt impedance and Redurn Loss: These parametars are measured with the
dipele postioned under the liguid filled phantam, The mpedance stated is transformed
from the measurament at the SMA connectar 1o the feed point. The Return Loss
ensures low reflected power. Mo uncertalnty required.

= Electical Delay; One-way delay between the SMA connector and the antenna feed
paint. No unceranty fequired.

«  SAR measwed: SAR measured at the staled antenna input power

«  SAR normalized: SAR as measured, normalized 1o an input pewer of 1 W at the antanna
connescion.

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

The repored uncerainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nosmal distribution |
Corresponds to a coverage probability of approximately 95%

Certificate No: J13-2-2038 Page 2 of &
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Add: N 52 Husyuanbei Road, Hadian Disingt, Bejirng. 100191, China
Tel: =851 0-62304533- 7079 Fax +86-10-62308533-2504

E-rmail. Infaflemcie cam Hiip e emcke. com
Measurement Conditions

DASY sysiem configuration, as far & ol given on pags 1.
DAY Varsian DASYS2 S2A.7 157
Extrapoiatian Advanced Extrapalatian
Fhantam Twiri Phantam
Distance Dipode Center - TEL 10 mm with Spacer
Zoom Scan Resolution o, dy. dz = 5 mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations wane applied

Temperature Poarmittivity Conductivity
MNominal Hesd TSL parameters. 220°C a2 1.80 mhwaim
I.r‘uﬂw-dHHdTSLp-mm! 220+02)°C ITEXE% 1,78 mhoim £ 6 %
Hoad TSL temgarature changs during lest =05°C — _—
BAR resull with Head TSL

SAR averaged over 1 cm (1 g} of Head TSL Condfion
é;.ﬂrruasumd 250 mW input powser 124 miig
SaR for nominal Haad TSL parametarns. normalized o 1W 405 mW iy £ 208 % (k=)
SAR aversged aver 10 o (10 g) of Head TSL | Condiion

250 mW inpul pawes STE MW g

normalized to 1W 23,0 mW ig £ 20,4 % (k=2)

Body TSL parameters

The folicwing parameters and calculabons were appied
Temperature Permittivity Condwctivity
Naminal Body TSL paramaters 20 2.7 1.85 mhedm
EF.h.-nuv'm:lﬂmi'p'I'SLl:iI'-ITIn-I‘II! ..... (220202 "C FAatE%H 193mhams &% |
| Body TSL temparaturs changs during test| <05 °C — . '

SAR result with Body TSL

SAR averaged over 1 ¢4 (1 g} of Body TSL Candilian

SAR meamred ' 250 MW INput power 11.9mW g

| SAR for nominal Body T5L peramaiers rammakzed to 19 AT.7 mW Iy + 208 % (ke2)

SAR avaraged over 10 cm’ .[1nnanM TSL Condition

SAR massured 35D i put povear 5.56 miW 1 g

SAR for nominal Body TSL parameders normalized ta 1W 22.2 W ig & 2004 % (k=)
Cartificate No: J13-2-2038 Papa 3 of &
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Appendix

Antenna Parameters with Head TSL

Impedanca, fransformed 1o faad point 54,004 5000
| Fostuen Loss - 24048

antenna Parameters with Body TSL

| impedance, fransformed o fesd pord 50,80+ 5 BED

| A Loss . 24 B

After long tarm use with 1004 radiated power, only a slight wamming of the dipole near tha feadpoint can
be measured.

The dipole is made of standard semirgid coaxial cable. The cemer conductar of the feeding line is
direcy conneched fo the second arm of the dipole. The antenna s therefone shar-circuited far
DC-signais. On some of the dipoles, smal end caps are added o the dipole arms in orser o mprove
matching when loaded secording 1o he pesition as explained in the "Messwamant Candtions”
paragraph. The SAR data are nod affected by this change. The averall dipoke length is still according to
fhe Standard

Mo excessive foroe must be applied to the dipole arms, because they might bend of the saldered
conneclions near the fsedpoint may be damaged

Additional EUT Data
MBrfacturesd by | SPEAG
Marufactured an Agil 2% 2010
Certificabe No: J13-2-20348 Fage 4 af 8
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DASYS5 Validation Report for Head TSL Date: 13.07.2013
Test Laboratory: TMC. Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 858
Communication System: CW, Frequency: 2450 Mz
M&d);m'l parameles used. [ - 2450 MHz, o - 1.777 mhoba, & - 37.01, p - 1000
kgim’
Phantomn section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.18-2007)
DASYS Configuration;
*  Probe: EX3DV4 - SN3846; ConvF(7.13,7.13,7 13). Calibrated:20.12,2012
* Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QDO0OP40CC,
*  Measurement SW. UDASYYHZ H2.8.7(113/); SEMCAL X Version 14.6.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Maagurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.927 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.0 Wikg

SAR(1 g) = 12.4 Wikg; SAR(10 g) = 5.76 Wikg

Maximum value of SAR (measured) = 14.2 Wikg

-13.62

21.23

3404

0dB = 14 4 Wikg = 11 57 dBWikg

Cartficate No: J13-2-2038 Pagesofg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date 11.07.2013

Test Laboratory: TMC, Beljing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Lommunicaton Systermn: GV, Frequency: 2450 MHZz,
Medium parametgrs used: f = 2450 MHz, o = 1.927 mhao/m; er = 51.858; p = 1000
kg/m
Phantom section: Flat Phantom
Measurement Standard: DASYS (IEEENEC/ANSI C63,19-2007)
DASYS Configuration
« Probe: EX3DV4 - SN3846; ConvF({7,7,7) ; Calibrated:20.12 2012
+ Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated; 22/2/2013
*+ Phantom: Flat Phantom; Type: QDO00OP40CC
¢ Measurement SW: DASY52 52.8.7(1137), SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement gnd: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83 465 Vim. Power Drift = -0.01 dB

Peak SAR (extrapolated) = 24 1 W/kg

SAR(1 g) = 11.9 W/kg; SAR(10 g) = 5.55 W/kg

Maximum value of SAR (measured) = 13.7 Wikg

@

[}

6.42

12,83

19.26

25.67

-32.08

0dB =136 Wikg = 11.32 dBWikg
Certificate No- J13-2-2038 Page 7of8
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Impedance Measurement Plot for Body TSL
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated wnder the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipmenat Certification

'he accepeable conditions for SAR measurements using probes, dipoles and DAEs
calibeated by TMC (Telecommunication Metrology Center of MITT in Beijing, China),
ander the Dual-Logo Calibration Certificate program and quality assurinee {QA)
protocols established between SPEAG (Schwid & Partwer Engineering AG, Switzerland)
wnd TME, o suppond FOO (UL Feclerad Ormmmarncanioons Conmmission) equignacnl
certification are defined and described in the following.

I} The agreement established between SPEAG and TMC is anly applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companie: ) are headquartered in the Greater China Region, inoluding Taiwan
and Hong Kong. This agreement i subject 1o remewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicahle to SAR measarements performexd using such
equipment for suppoeting FCC equipment certification. These are wlentified in the
following,

n) Calibration of dosimetnic (SAR) probes EX3DVa, ET3DVx and ESIDVx.

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements 1o support FCC equipment certification
Signal specific and bundled prode calibrations based on PMR (probe
modulation response) charcteristics are handled according to the
requirements of KDB 865664, that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe cafibration for testing specific wircless modes and technologics is
determined on & case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

o) Calibration of data acquisition electronics DAE3Vx, DAE4VX and DAEasyVx

d} For FCC cquipment certification purposes, the frequency range of SAR probe and

dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by

the equipment identified in the TMC QA protocol (a separate attachment to this

document )

The identical system and equipment sctup, measurement configurations,

hardware, evaluation algorithms, calibration and QA protocols, including the

format of calibrution certificates and reports used by SPEAG shall be applied by

™C

1) The calibeated items are only applicable to SPEAG DASY & and DASY 3 or
higher version systems,

=)

¢
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
0 ensure the guality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logoe calibration agreement are equivalent to the calibration services
provided by SPEAG, TMC shall, upon request, provide copses of documentalion Lo
the FCC to substantiate program implementation
al The Inter-laboratory Calibeation Evaluation (ILCE) stated in the TMC QA

proocol shall be performed between SPEAG and TMC at least once every 12
months, The ILCE acceptonee criteria defined in the TMC QA protocol shall be
satislied Tor che TMO, SPEAG and IFCC agreements o remaln valld
b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Wriiten confirmation from SPEAG is required
for TMC 1o issue calibration centificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly repons for all calibrations performed by TMC
under the srogram are nhas iassed by SPEAC

The calibrution equipment and measurement system used by TMC shall be

verified before each calibration service according to the specific reference SAR

probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
hetare rach actunl calibration can commence. TMC shall maintain records of the
measurement and calibration system verification resalts for all calibeations.

Quality Check of Calibratson (QCC) certificates shall be performed by SPEAG at

least once every |12 months, SPEAG shall visit TMC facilities to venify the

laborasory, squipment, applied procedures and plawsibility of randomly selected
certificates

A copy of this document, 10 be updated annually, shall be provided o TMC clients

that accept calibration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented to a TCB (Telecommumicarion Certificarion

Boddy), to facilitate FCC equipment spproval.

TMC shall adidress any questions raised by its clients or TCBs relating to the SPEAG-

MC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

155Ues.

<

d

5

Chunge Nose: levised on June 26 w daniy the applicability of PMR aad Bundied peobe calibrations
acconding 10 the roquirements of KDB §65664

The end of report
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