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Test positions for body:
The Body SAR is tested at the following 6 test positions all with the distance =5mm between the
EUT and the phantom bottom :

Picture D.11 Toward Phantom Mode Position

Picture D.12 Toward Ground Mode Position
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Picture D.13 Left Mode Position

Picture D.14 Right Mode Position
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Picture D.15 Bottom Mode Position

Picture D.16 Top Mode Position
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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

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 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
elect =415 | €=55.2 | €=40.0 | =533 | =392 | e=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

ECIT-2012-0138-SAR

System Probe . Validation Frequency
Liquid name i Status (OK or Not)
No. SN. date point
3252 Head 835MHz Jan 18,2013 835MHz OK
3252 Head 1900MHz Jan 18,2013 1900MHz OK
3754 Head 2450MHz Jan 30,2013 2450MHz OK
3252 Body 835MHz Jan 21,2013 835MHz OK
3252 Body 1900MHz Jan 22,2013 1900MHz OK
3754 Body 2450MHz Jan 30,2013 2450MHz OK

NOTE: The parameters of tissue simulating liquids can be found in chapter 7 of this test report.
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ANNEX G Probe and DAE Calibration Certificate
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Calibration Laboratory of N2 Schweizerischer Kalibrierdienst
Schmid & Partner M Service suisse d'étalonnage
Engineering AG B NS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4'/,/ /7-\\\\\\\? Swiss Calibration Service
SUTIITAN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

client ~ TMC-SH (Auden) Certificate No: DAE4-1244_Jul12
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 1244

Calibration procedure(s) QA CAL-06.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: July 20, 2012

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 (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 28-Sep-11 (No:11450) Sep-12

Secondary Standards ID # Check Date (in house) Scheduled Check

Calibrator Box V2.1 SE UWS 053 AA 1001 05-Jan-12 (in house check) In house check: Jan-13
Name Function Signature

Calibrated by: R.Mayoraz Technician

Qebesgeres
W R Quaw

Issued: July 20, 2012

Approved by: Fin Bomholt R&D Director

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

Certificate No: DAE4-1244_Jul12 Page 1 of 5
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

e The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1244_Jul12 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB =
Low Range: 1LSB =

6.1uV, full range = -100...+300 mV

61nV , full range= -1.......

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X . & 4
High Range 403.841 + 0.1% (k=2) | 403.603 + 0.1% (k=2) 404.505 + 0.1% (k=2)
Low Range 3.95692 + 0.7% (k=2) | 3.97050 + 0.7% (k=2) 4.01239 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

45.5.%9+1°

Certificate No: DAE4-1244_Jul12

Page 3 of 5
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Appendix

1. DC Voltage Linearity

ECIT-2012-0138-SAR

High Range Reading (pnV) Difference (nV) Error (%)
Channel X + Input 199997.08 0.00 0.00
Channel X + Input 20002.35 2.59 0.01
Channel X - Input -19997.06 4.35 -0.02
Channel Y + Input 199996.68 -0.29 -0.00
Channel Y + Input 19999.86 0.07 0.00
Channel Y - Input -19998.39 3.03 -0.02
Channel Z + Input 199996.58 -0.35 -0.00
Channel Z + Input 19998.20 -1.56 -0.01
Channel Z - Input -20002.03 -0.50 0.00
Low Range Reading (nV) Difference (nV) Error (%)
Channel X + Input 2000.29 0.25 0.01
Channel X + Input 201.01 0.46 0.23
Channel X - Input -199.80 -0.47 0.23
Channel Y + Input 2000.71 0.66 0.03
Channel Y + Input 198.89 -1.70 -0.85
Channel Y - Input -200.66 -1.36 0.68
Channel Z + Input 2000.11 0.07 0.00
Channel Z + Input 199.67 -0.86 -0.43
Channel Z - Input -199.89 -0.57 0.29
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pnV) Average Reading (uV)
Channel X 200 -4.41 -5.40
-200 7.55 5.87
Channel Y 200 -4.78 -5.08
-200 2.80 2.66
Channel Z 200 -8.32 -7.96
-200 6.93 6.70

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (nV) Channel Z (pV)
Channel X 200 - 0.17 -3.06
Channel Y 200 6.29 - 2.00
Channel Z 200 9.82 3.54 -
Certificate No: DAE4-1244_Jul12 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16869 16869
Channel Y 16436 16195
Channel Z 16834 15572

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ

Average (V) | min. Offset (V) | max. Offset(uv) | St% ‘():\‘,’;a“m
Channel X 0.95 0.58 2.65 0.60
Channel Y -0.87 -2.92 0.70 0.66
Channel Z -0.36 -2.83 172 0.73

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
Certificate No: DAE4-1244_Jul12 Page 5 of 5
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Calibration Laboratory of

S izerischer Kalibri
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

S

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Object

Calibration procedure(s)

Calibration date:

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 D Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 29-Mar-12 (No. 217-01508) Apr-13
‘ Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13
Reference 3 dB Attenuator SN: S5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13
Reference 20 dB Attenuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13
Reference 30 dB 1t SN: $5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13
Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12
DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13
Secondary Standards 1D Check Date (in house) heduled Check
RF g tor HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function
Calibrated by: trati Laboratol
Approved by: Katja Pokovic Technical Manag

Issued: July 24, 2012

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

Certificate No: ES3-3252_Jul12 Page 1 of 11
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Calibration Laboratory of
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
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
A B, C modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

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

Methods Applied and Interpretation of Parameters:
e NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E”field
uncertainty inside TSL (see below ConvF).

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

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

e Ax,y,z; Bx,y,z; Cx,y,z, VRx,y,z: A, B, 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 f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

Certificate No: ES3-3252_Jul12 Page 2 of 11
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ES3DV3 — SN:3252 July 24, 2012

Probe ES3DV3

SN:3252

Manufactured: June 29, 2009
Calibrated: July 24, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3252_Jul12 Page 3 of 11
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ES3DV3- SN:3252 July 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)>*)* 1.28 1.35 1.40 +10.1%
DCP (mV)" 98.1 100.6 100.5

Modulation Calibration Parameters

uiD Communication System Name PAR A B Cc VR Unc"
dB dB dB mv (k=2)
0 cw 000 | X | 0.00 0.00 100 | 1565 | #4.1%
Y 0.00 0.00 1.00 164.0
Y4 0.00 0.00 1.00 165.1

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 NormX,Y,Z do not affect the E”-field uncertainty inside TSL (see Pages 5 and 6).

5 Numerical linearization parameter: uncertainty not required.

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

Certificate No: ES3-3252_Jul12 Page 4 of 11
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ES3DV3- SN:3252 July 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity (Sim)F ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 41.5 0.90 6.09 6.09 6.09 0.56 1.36 +12.0%
900 415 0.97 6.04 6.04 6.04 0.30 1.89 +12.0%
1750 40.1 1.37 5.34 5.34 5.34 0.73 1.28 +12.0%
1900 40.0 1.40 5.10 5.10 5.10 0.66 1.38 +12.0 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

At frequencies below 3 GHz, the validity 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 (s and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: ES3-3252_Jul12 Page 5 of 11
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ES3DV3- SN:3252 July 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)© | Permittivity (Stm)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 55.2 0.97 6.06 6.06 6.06 0.49 1.48 +12.0 %
900 55.0 1.05 6.06 6.06 6.06 0.48 1.51 +12.0%
1750 53.4 1.49 4.93 4.93 4.93 0.49 1.67 +12.0%
1900 53.3 1.52 4.64 4.64 4.64 0.58 1.48 +12.0%

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity 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.

Certificate No: ES3-3252_Jul12 Page 6 of 11
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ES3DV3- SN:3252 July 24, 2012

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

T

TT

TTT

1.0

FREEL YVEERAEN

Frequency response (normalized)

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

Certificate No: ES3-3252_Jul12 Page 7 of 11
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ES3DV3- SN:3252 July 24, 2012
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)

Certificate No: ES3-3252_Jul12 Page 8 of 11

Page 170 of 208



El- East China Institute of Telecommunications ECIT-2012-0138-SAR

ES3DV3- SN:3252 July 24, 2012

Dynamic Range f(SARcad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
Certificate No: ES3-3252_Jul12 Page 9 of 11
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July 24, 2012

Conversion Factor Assessment

f =900 MHz, WGLS RS (H_convF)

30
2 [mm)

f= 1750 MHz, WGLS R22 (H_convF)

5 10 % 20 2% 20 35 40
z[mm]
o] (o]
analytical measured

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

Deviation

-1.0 -08 -06 -0.4 -0.2

0.4 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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July 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 129.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm

Certificate No: ES3-3252_Jul12
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Primary Standands 0 Cal Date (Cartficate Ro.) Schoduled Caltraion
Power meter E44186 G241283874 20-Mar-12 (No. 217-01808) Ape4d
Pawer sensce E4412A My414cece? 20-Mar-12 (No. 21701808) Ape-43
3 dB Atteeuslon SN: 55054 (3c) 27-Mar-12 (No. 21701531) Apr-13
Referance 21 dB Alteruslol SN: 55355 (200) 27-Mar-12 (No. 217.01525) Ape-13
Referanco 30 dB Ateruator SN: 55129 (30n) 27-M8r-12 {No. 217-01532) Agr-13
Referance Frobe ESSDVZ SN 3013 26-Dec-11 (Mo E53.3013_0aci1) Dec-12
DAE4 3N _EED 20-Jun-12 (Mo DRES-BEO_Juni2) Jun-13
Secondary Stancards D Chack Dt (10 houss) Schedded Chack
RF geosrsnor HP 55480 USFEAZUIT00 | 488 {0 houss chack Apc-11) In bouss check: Apr-13
Network Angyzer HP STE3E USSrie0s8s 18.0ct 01 (in houss check Odt-11) In houss check: 0d-12
Calivrated by
Appeaved by:

Iesosd August 18, 2012
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Glossary:

TsL tissue simulating liquid

MORM:xY.2 aansitivity in free space

ComF aensitivity in TSL ! MORMx,y.z

DCP diade comgresalon paint

CF cresd fackor (1iduly_cycle) of the RF signal

AB,C maodulation dependent fnearization parameaters

Polarization 4 i rotation amund probe axes

Polarization & A redalion around an axis that Is In the plane nommal to probe axds (at measurement canler],

i.e., B =0 & nomal to probe exis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “IEEE Recommendad Practics for Delermining the Peak Sgatisl-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wirsless Communications Devices: Megaurament
Technigues®, December 2005

by IEC G2209-1, "Procedun ko meases the Speclic Absonplion Rate (SAR]) for hand-held devices used in close
progmity to the ear (fraquency range of 300 MHz o 3 GHz)", Fetruary 2005

Methods Applied and Interpretation of Parameters:

s NORMs, 2 Assessed for E-fleld polarization % =0 f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMzx, v,z are only intermediate values, Le., the uncertainties of NORMx v,z does not affect the E*-field
umcertainty inside T3L (see below ConvF).

= WORMTIEY.Z = NORME,y.z * frequancy_response (ses Frequency Response Chart). This inesrization is
implamented in CASY4 software veralong |ster than 4.2, The uncestainty of the frequency respense & included
in the staled uncenainty of Convf.

«  OCPy .z DCP are numerical lingarizafion parameters assessed based on the data of power sweep with CW
signal (no unceralnty required). DCP doas not depend on frequiency nor meda.

»  PAR: PAR is the Peak o Average Ratio that |s not calibrated but detarminad based on the signal
characteristics

AN E Bz Cryz YRz A, B G are numenical linearization garansslers sssessed basad on the data of
power sweep for specific modulation signal. The parameters do nod depand an frequeency nor media. VR is the
maimum calibration range expressed in RMS voltage across the diode.

= ConvF snd Bowndsry Effect Parameters: Assessed in flal phantom wsing E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waweguide using anahtical Reld distibutions baegsd on power
measurements for f > 800 MHz. The same setups are wsed For assessment of the parameters epplied for
boundary compensation (alpha, depth) of which fypical uncertainty values are given. These parameters are
used in DASYY soltware 1o improve probe accurecy close to the boundary, The sensitivity in TEL comesponds
o WORMz, Y,z * CanvE whareby the uncertainty corresponds bo that given for CanwF, A frequiency dependent
ComF 5 used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz o £ 100
MiHz.

«  Spharcal sofrogy (30 deviation from isotrapy): in e field of low gradients realized using a fal phanlom
axposed by a patch anbenna,

»  Senser Oifset: The sensor offsst comesponds to the offset of virual meassurement center from the prote tip
(o prote ais). Mo lerance regquined.

Cerificate ho; EX3-3754_ Augid Page Zal 11
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EI— East China Institute of Telecommunications ECIT-2012-0138-SAR

EX3DV4 - SN.3TE4 August 17, 2012

Probe EX3DV4

SN:3754

Manufactured:  March 16, 2010
Repaired: July 25, 2012
Calibrated: August 17, 2012

Calibrated for DASY/EASY Systems

(Necte: non-compatible with DASY2 systam!)

Cartificate No. EX3-3754_Aug12 Page 3 of 11
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EI_ " East China Institute of Telecommunications ECIT-2012-0138-SAR

Ex0VA- BN:37E4 Aaapgust 17, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Basic Calibration Parameters

} Sensor X Bansor ¥ Sansor I Unc {k=2}
Marrn (uviim) ) 043 045 046 + 101 %
[ OCF (mv] 8.0 ] B4

Modulation Calibration Parameters

uio Communication Systam Name PR A B [ VR Une"
dE di | dB: i (k=2}
a W 000 | x| oo | oop | 100 | T9BS | 38% |
¥ | oo [.00 10| 1508
[ £ | oo [ '| 1.on | 1502

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

A Th uneerinnbies of Moy, do net alfes e E-Teld uncartainty insids TSL (sse Pages 5 and &).

M Humadcad Fnaarzabion poramelen unceranly nil fegansd

® {inceriainty is deiemingd wsing the max. deviston from lirear ieaponss apphing rectangulsr distibuion and & mprossed for e squane of the
fiedd walue,

Cerificate bo; EXA-I7E4_Augl2 Papa 4 af 11
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East China Institute of Telecommunications

cCL

EXIOVA- BN:3TE4

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parameter Determined in Head Tissue Simulating Media

ECIT-2012-0138-SAR

Auguest 17, 2012

Relative Condustivity I Depth Linict.
fiMHz)S | Parmittiviey” [Stm) " ConvF X | ConvE¥ | ComFZ | Alpha | {mm) (k=2 |
2000 40.0 140 7.54 7.54 7.54 n4¥ | 073 £12.0%
2300 9.5 1.67 712 7.12 .12 0,54 0.ED £12.0 % |

2450 39.2 1.60 G.74 6.74 6.74 0.41 0.6 212.0%
2600 40 1.06 .55 555 6,55 0.42 087 | 2120%

© Frequency valiity of £ 100 MHE orly spplies for DASY v 4 ard higher [ses Page 2. i il s msricled 1o + &0 MHz. The uncanainly is tha RES

of thia SamE uncerzinty at calbration fequancy and the uncenainty for the indicaled Fequancy band,

" At frequancies bekew 3 GHz, he valisity of lissus paramretors (2 and o can be relassd 16 + 10% Fliguid compensstion famus i3 agplied to
mmgsred SAR wiles, A raquancies abovs 3 GHz, the validily of lissua pammatars & and o} is resticisd b £ §% Tha uncedanty is the RSS of

the ConvF unceainty ko indicated banges Bssuc pammeles.

Cortificate bo: EX3.I754_Augi2

Fapa & of 11
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EI_ " East China Institute of Telecommunications ECIT-2012-0138-SAR

EXIDW4- BN:ATEL August 17, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Calibration Parameter Determined in Body Tissue Simulating Media

. Rolative | Conductivity | Dapth Unct.

f{MHz}® | Peomittiviey b CorvE X | ConvF¥ | ConvFZ | Alpha | {mm) [k=2)
2000 533 1.52 T.94 .58 T.08 0,86 n.ra +12.0%
2300 52.9 1.81 752 7.52 7.52 0.63 072 + 120 %
2450 5T 1.85 725 T.25 725 0.80 0.59 +12.0 %
2600 525 216 656 G.86 585 0.B0 0,80 + 130 % |

© Fraquancy valiity of £ 100 MHz gy apgplies for DASY w14 and righer (368 Page 2], eise it is resirided (0 £ 50 M-z The unpertainty i the RES
ol tha GomvE unceriainty at cabbration frequancy and e uncerainty for the indicsled freguenay band.

© &t frequencies belos 3 GHz, the validitg of issun parameters (e and o) can ba mkoed to 2 10% if iquid corgansation fomula is appied
measred SAR vakies, A Tequances dbovs 3 GHe, The wakd iy of thsee parameters (@ and o) B mesvicled ta 2 55, The uncertsing & tha RES ol
the ConyF uncedanty fef indicaied targel tssoe paemetens,

Certificaba Mo EX3-2754_Aug 12 Page G ol 11
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EX30V4- SN:3764 August 17, 2012

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

7 :
5 ;
£ 1
h
g : T
g o .
o i
2 i
u' ........................................
lllll‘li 111;11;1,:[_1_
1500 2000 2800 2000
f (MHz]
>
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cevtificate No: EX3-3754_Aug12 Page 7 of 11
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CL ECIT-2012-0138-SAR

EX3DW4— SN3T54 August 1T, 212

Receiving Pattern (¢), 8 =0°

=600 MHz, TEM f=1800 MHz,R22

Ca iy i - 18 [] |
g g F [ I " b . o ]

| 3 - i i STy LY. J—
b = "V ps adna | “4 Lo, T e pzend 0w 81
4 . | B [ o

b s T & .
LA ‘ s 1
I E i - Loy ] 1
L1 1 o + v L {

" {

—d . bow . .

-t . i
! - =

o
i

<o
ol

L E
Tt L v

e

o 100 40 & 0 105
Rl [

e oo Witk selihe

Uncertainty of Axial Isatrapy Assesament: £ 0.8% [k=2)

Coertifcaba Mo EX3-3704_ fugi2 Faga Bof 11
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EI_ | East China Institute of Telecommunications ECIT-2012-0138-SAR

EX3DV4- SN:3754 August 17, 2012

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)

10%-
2w
2
2
(5]
B
£
108
10—
: : i | | LTI {13 ! .
10° 107 10" a0° 10 10 10°
- SAR [mW/em3]
. [s]
not compensated compensated
o 10 106 10 102 108
25 SAR [mWiem3)
L.
net compensated compensatec
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Centdficate No: EX3-3754_Aug12 Paga 90of 11
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East China Institute of Telecommunications

EX30V4- SN:3762

Conversion Factor Assessment

f = 2000 MHz WGLS R22 (H_coavF)

= .
«
e »
|
£
A
3= \ gof
< "\
= i 0 \
g 154 a :
54
+
w . f
RN "
-
.
1 I
-
.
sy
-
[N ST 5 o 'J,. ; s
] » o0 Bl » <& 10 cl =
2] = el
.
o-ﬂu Taend -ﬁi‘

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

Devialicn
aonNs@®

. 2 o~
Lobbbo29o 0o

coma®a N

-1.0

-08 <06
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

-04 02 00 02 04 05 08 10

Certificate No: EX3-3754_Aug12

ECIT-2012-0138-SAR

August 17, 2012

= 2460 MHz WGLS R22 (H_comf)
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East China Institute of Telecommunications

EXADW4- SN3TSY

ECIT-2012-0138-SAR

August 17, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3754

Other Probe Parameters

Sansor Arrangement Triangular
Connector Angle (7} 1064
Mechanical Surface Detection Mode enablad
Optical Surface Detestion Mode dizakbad
Prots Overall Lengih 337 mm
Frobe Body Diarreter 10 mm
Tip Length D e |
| Tip Diameler 2.5 it
Prabe Tip o Sensor X Calibrafion Painl 1 rmm
Probe Tip o Sensor Y Calibrafion Paint 1 mm
Probe Tip 1o Sanser £ Calibraton Point Tmm
Recommendad Measurement Distance from Surface 2mm

Canilicals Mo EX3-3754._Aug12 Faga 11 of 11
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A—— East China Institute of Telecommunications
L

ECIT-2012-0138-SAR

Calibration Laboratory of

S\,

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

TMC-SH (Auden)

',
A\

E’

M
9

8

LA N A\
KZARS

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-4d112_Jul12

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D835V2 - SN: 4d112

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

July 25, 2012

Calibration Equipment used (M&TE critical for calibration)

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%.

Approved by:

Katja Pokovic

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13

Secondary Standards ID # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Israe El-Naouq Laboratory Technician

Technical Manager

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

O/Vwa— e (“anuﬂ

4

Issued: July 25, 2012

Certificate No: D835V2-4d112_Jul12

Page 1 of 8
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Calibration Laboratory of S,

A SN 7,
Schmid & Partner ila%—//m
Engineering AG T3
Zeughausstrasse 43, 8004 Zurich, Switzerland Z///_/\\\‘\F\

3
KIAREY

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr for the recognition of calibration certificates
Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

ECIT-2012-0138-SAR

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

S
C
S

Accreditation No.: SCS 108

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

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

February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,

Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

e 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.

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

nominal SAR result.

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

probability of approximately 95%.

Certificate No: D835V2-4d112_Jul12 Page 2 of 8
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East China Institute of Telecommunications

ECIT-2012-0138-SAR

Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.8.1

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 40.5+6 % 0.89 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 233mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.35 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.52mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.10 mW /g + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.3+6 % 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 243mW/g

SAR for nominal Body TSL parameters

normalized to 1W

9.50 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.60mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.29 mW / g = 16.5 % (k=2)

Certificate No: D835V2-4d112_Jul12

Page 3 of 8
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ECIT-2012-0138-SAR

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.9Q-3.8jQ

Return Loss -27.5dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0Q-53jQ

Return Loss -24.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.397 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 26, 2010

Certificate No: D835V2-4d112_Jul12
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DASY5 Validation Report for Head TSL

Date: 25.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; &, = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.910 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.441 mW/g

SAR( g) = 2.33 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.70 mW/g

2.40
4.80
7.20
-9.60
-12.00
0dB =2.70 mW/g =8.63 dB mW/g
Certificate No: D835V2-4d112_Jul12 Page 5 of 8
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Impedance Measurement Plot for Head TSL

25 Jul 2042 13:37:098
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DASYS5 Validation Report for Body TSL

Date: 25.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D§35V2 - SN: 4d112

Communication System: CW; Frequency: 835 MHz

Medium parameters used: [ = §35 MHz; 6 = (.99 mho/m; & = 53.3; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205: ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
= Phantom: Flat Phantom 4.9L: Type: QDOO0OP49AA; Serial: 1001
o DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=13mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=Smm

Reference Value = 55.290 V/m; Power Dnft =0.02 dB

Peak SAR (extrapolated) = 3.560 mW/g

SAR(1 g) = 2.43 mW/g: SAR(10 g) = 1.6 mW/g

Maximum vilue of SAR (measured) = 2.82 mW/g

12.00

0 dB = 2.82 mW/g =9.00 dB mW/g

Cerificate No: D835V2-4d112_Jul12 Page 7 of &
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Impedance Measurement Plot for Body TSL

25 Jul 2012 101843149
CHI 11 1 U FS 11479750 ~52793 2 36,184 pf 935,000 008 MHz
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Centificate No: DB35V2-4d112_Jul12 Page 8 of 8
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Calibration Laboratory of Schweizerischer Ksfibriergionst
Schmid & Partner G Service suisse détalonnage
Engineering AG Servizlo svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Accreditation Sendce {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

TMC-SH (Auden)

S Swiss Calibration Service

Accreditation No.: SCS 108

Cartificate No: D1900V2-5d134_Jul12

CALIBRATION CERTIFICATE

Object

Cafbration procadure(s)

Calbration date

Tha and ths unce

D1900V2 - SN: 5d134

QA CAL-05.v8

Calibration procedure for dipcle validation kits above 700 MHz

July 20, 2012

4

This calbration cartificate documents the Iraceabilty to natiensl standards, which realizo the physi

with cont

P

Calbration Equipment used (MSTE crtical far calbration)

All calibrations have bean conducted in 1he clsed iaboratory faclity: environment temparature (22 = 3)°C and humidity < 70%,

| urits of r
ity are given an the folowing pages and are part of the certificate.

s (S4),

Primary Standacds lIp# Cal Date (Cartificata Na.) Schacused G

Power metar EPM-442A | GBS74B0704 05-Oct-11 (No, 217-01451) Oct-12

Power sansor HP 84614 L US3T202783 06 Oct-11 (No. 217-01451) 0312

Reference 20 dB Attsnuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Ape-13

Type-N mismatch combiration SN:S047.2/06327  27-Mar42 [No. 217-01533) Apr-13

Reference Probe ES3DV3 SN; 3205 30-Dec-11 {No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13
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Calibration Laboratory of S, §  Schweizerischer Kafibrierdienst

Schmid & Partner P c Service suisse détalonnage
Engineering AG N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand 7 ,ﬁ\\ S Swiss Calibration Service

Accraditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is ane of the signatories 1o the EA

Multilateral Agrs t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D1900V2-5d134_Jul12 Page 2 of 8
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Measurement Conditions
DASY system configuration, &s far as not given on page 1.
DASY Version DASYS V52.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and cakulations were appled,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220+02)°C 399+6% 1.38 mho/m =6 %
Head TSL temperature change during test <05"C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 971 mW /g
SAR for nominal Head TSL parametars normalized to 1W 39.2 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 512mW/g
SAR for nominal Head TSL parameters normalized to 1W 20.6 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+0.2) °C 526+6% 1.52 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1mW /g
SAR for nominal Body TSL parameters normalized to 1W 40.3 mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 532mW /g
SAR for nominal Body TSL parameters normalized to 1W 212mW /g =16.5 % (k=2)

East China Institute of Telecommunications

ECIT-2012-0138-SAR
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 51202+48)Q
Return Loss -26.3dB

Antenna Parameters with Body TSL

Impedance. transformad to feed point 4720+ 512
Return Loss -245dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.205ns

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

The dipcle 1s made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connectsd to the
saecond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 14, 2010
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DASYS5 Validation Report for Head TSL

Date: 20.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d134

Communication System: CW; Frequency; 1900 MHz

Medium parameters used: = 1900 MHz: o = 1.38 mho/m: & = 399 p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205: ConvF(5.01. 5.01, 5.01): Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDUOOPSOAA; Serial: 1001

« DASYS5252.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 97.161 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.321 mW/g

SAR(1 g) = 9.71 mW/g; SAR(10 g) = 5.12 mW/g

Maximum value of SAR (measured) = 12.1 mW/g

RLA

0dB =121 mW/g=21.66 dB mW/g
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Impedance Measurement Plot for Head TSL

18 Jul 2012 16:23:12
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DASYS5 Validation Report for Body TSL

Date: 20.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d134

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.52 mho/m; & = 52.6; p = 1000 kg/m’
Phantom scction: Flat Section

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

DASY32 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62. 4.62); Calibrated: 30.12.2011;
Sensor-Surface: 3mm {Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

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

DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 95.473 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.520 mW/g

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.32 mW/g

Maximum value of SAR (measured) = [2.7 mW/g

=)
-3

540

1508

2000

2500

0dB = 12.7 mWig = 22.08 dB mW/g
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Impedance Measurement Plot for Body TSL

18 Jul 2042 16:22:39
CHD s1s 1uUFs D47.201 0 511520 42848 pH 1 969,988 200 MHz
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CALIBRATION CERTIFICATE

Calbration Egupment used (MSTE critical far calbratian)

Thies calivration canficale documents the traceabiity to national standards, which realze the phys)

| urets af

Chipact D2450V2 - SN: 858
Callbration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Callbration date: July 24, 2012

s (S4),

The measuramants and the uncartainties with confikienca probabifty are given on the folowing pages and are part of the ceedificata.

| All calibeations have bean conducted in the chsed laboratary faclity: envirormen tempersture (22 + 3)°C and humidity < 70%.

Primary Standeros D # Cal Date (Cartficate No.) Scheduled Calteation
Pawar meales EPM-4424 GB37a80704 05.-0ct-11 [No. 217-01451) Q12
Power sensar HPE 8481A US37202785 05-Oct-11 (No. 217-01451) Qet-12
Refaronce 20 dB Altenualor SN: 5058 (20k) 27-Mar-12 (No. 217.01530} Ape-13
Type-N mismatch combination SN: 5047.2/ 06327 27-Mar12 (No. 217-01533) Ape-12
Reterence Proba ESIDVA SN 3205 30-Dec-11 (No. ES3-3205 Dec11) Dac-12
DAE4 SN 60 27-Jun-12 {No. DAE4-601_Jun12) Jin13
Secondary Standarcs D¢ Chack Date {in house) Schaculed Chadk
Fower sansor HP BSB1A MY41092317 18-0ct-02 {in house chack Oct-11} In houge chacke Oct-13
AF generator AAS SMT-06 100006 M-A0g-99 (n house check Ocl-11) In house chedc Oc-13
Metairk Analyzar HP 8753E | USa7390685 S4206 18.Qct-01 {in house check Oct-11) In house check: Oc1-12
Name Function Sigrature
Calibrated by: |srae EF-Nacwg Labortary Technican O &
AL et C’-Ocuw’
| Approved by: Kalla Pokovic Technical Managar

ey

tssued: July 24, 2012

This calbration carificate shal not be reproduced except i (Ul without wiitten approvad al the laboraloey.
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accrediied by the Swiss Accreditation Sendce [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatories to the EA

Multilateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5281
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Measured Head TSL parameters (220202)°C 389+6% 1.85mhoim =6 %
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL
SAR averaged over 1 ¢cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 136mW/g
SAR for nominal Head TSL parameters normalized to 1W 53.6 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 620mW/g
SAR for nominal Head TSL parameters normakzed to 1W 25.0 mW /g = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mha/m
Measured Body TSL paramelers (220+02)°C 514:£6% 2.01 mho/m =6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1cm’ (1 g) of Body TSL Cenditicn
SAR measured 250 mW input power 13.1mW/ig
SAR for neminal Body TSL parameters normalized to 1W 51.4mW /g =17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 610mW /g
SAR for nominal Body TSL parameters normalized to TW 24.1 mW/ g = 16.5 % (k=2)

Certificate No: D2450V2-856_Jul12
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 54.7Q+46jQ
Return Loss -24.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 511 Q+59jQ
Return Loss -245dB

General Antenna Parameters and Design

| Etectrical Delay {one direction) | 1.160 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipcle. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matciing when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the scidered connections near the

fesdpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on April 23, 2010
Certificate No: D2450V2-858_Jul12 PagedofB
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DASYS5 Validation Report for Head TSL
Date: 24.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: CW; Frequency: 2450 MHz )
Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m: g, = 38.9; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/AIEC/ANSIT C63.19-2007)
DASY352 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.45, 4,45, 4.45); Calibrated; 30.12.2011;

« Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 27.06,2012

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

« DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 100.6 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.069 mW/g

SAR(I g) = 13.6 mW/g: SAR(10 g) = 6.29 mW/g

Maximum value of SAR (measured) = 17.5 mW/g

-19.20

24,00

(0 dB =175 mW/g = 24.86 dB mW/g
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Impedance Measurement Plot for Head TSL

28 Jul 2012 13:33:%3
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DASYS5 Validation Report for Body TSL
Date: 23.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: CW: Frequency: 2450 MHz
Medium parameters used: {' = 2450 MHz; ¢ = 2.01 mho/m; & = 51.4; p = 1000 kg/m'

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (back): Type: QDODOPS0AA; Serial: 1002

« DASYS5252.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 96.259 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.034 mW/g

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 17.4 mW/g

4.80
-9.60
-14.40

-19.20

-24.00

0dB =174 mW/g =2481 dB mW/g
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Impedance Measurement Plot for Body TSL

20 Jul 2ed2 15:133:18
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