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IMPORTANT NOTICE

USAGE OF THE DAE 3

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special atiention shall be given to the following points:

Battery Exchange: The battery cover of the DAE3 unit is connected to a fragile 3-pin battery connector.
Customer is responsible to apply outmost caution not to bend or damage the connector when changing batteries.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration the customer shall remove the batteries
and pack the DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container
which protects the DAE from impacts transportation. The package shall be marked to indicate that a fragile
instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, Customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the correspending configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note: :

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.
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Obest ~ |DAE3-SD000D0O3 AA-SN:577 e
Calibration procedure(s) LQA CAL-OG V23 . :

h
Calibration date: Q_Gﬁng 20, 2011 R mm_j::_::m:_w_ “___~___;

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 10 # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 28-Sep-10 (No:10376) Sep-11

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

Calibrator Box V1.1 SE UMS 006 AB 1004 08-Jun-11 {in house check) In house check: Jun-12
Name Function Signature

Calibrated by: Dominique Steffen.- .. - . . Techhiclan

Approved by: FinBomholt -~~~ "~ . - " R&D:Director

e

Issued: June 20, 2011

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

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.

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

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

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.

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

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

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

Input Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

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

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

Low Battery Alarm Voitage: 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: DAE3-577_dJun11 Page2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uv,
6inv,

full range =
full range =

-100...+300 mV

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

Calibration Factors

X

Y

z

High Range

404.381 £ 0.1% (k=2)

403.844 + 0.1% (k=2)

404.277 £ 0.1% (k=2)

Low Range

3.93296 + 0.7% (k=2)

3.93560 + 0.7% (k=2)

3.95800 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

101.6°%£1°

Certificate No: DAE3-577_Juni1
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199995.4 -2.24 -0.00
Channel X + Input 20003.13 3.03 0.02
Channel X = Input -19996.01 3.89 -0.02
Channel Y + Input 199996.5 -0.01 -0.00
Channel Y + Input 20000.48 0.58 0.00
Channel Y - Input -19998.50 2.10 -0.01
Channel Z + Input 199994.4 -1.15 -0.00
Channel Z + Input 20003.30 3.40 0.02
Channel Z - Input -19996.26 3.24 -0.02
Low Range Reading (uV) Difference {uV} Error (%)
Channel X + Input 2000.4 0.29 0.01
Channel X + Input 200.33 0.43 0.21
Channel X - Input -199.88 -0.08 0.04
Channel Y + Input 1999.9 -0.31 -0.02
Channel Y + Input 200.45 0.55 0.28
Channel Y - Input -200.38 -0.58 0.29
Channel Z + Input 1999.6 -0.23 -0.01
Channel Z + Input 199.26 -0.64 -0.32
Channel Z - Input -200.62 -0.82 0.41
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 (pV) Average Reading {uV)
Channel X 200 15.32 13.45
- 200 -13.16 -14.40
Channel Y 200 -5.58 -5.70
- 200 4.51 4,52
Channel Z 200 -1.42 -1.57
-200 0.56 047

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

Input Voltage (mV) | Channel X (pV) | Channel Y (nV) Channel Z (V)
Channel X 200 - 0.73 -0.43
Channel Y 200 3.10 - 4.07
Channel Z 200 0.93 -1.25 -

Certificate No: DAE3-577_Jun11
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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 15973 16638
Channel Y 15856 15275
Channel 2 16211 16876

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

Input 10MQ
Average (V) min. Offset (WV) | max. Offset (LV) Std. ?:\\;;ation
Channel X -0.94 -2.52 0.28 0.54
Channel Y ~-1.05 -1.87 0.16 0.43
Channel Z -0.85 -1.57 1.24 0.39
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 (+ Vec) +7.9
Supply (- Vee) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9

Certificate No: DAE3-577_Juni1
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The Swiss Accreditation Service i one of the signatories 19 The EA
Multilaterai Agreement Tor the recognition of calibration certificates
CALIBRATION CERTIFICATE |
Object DAE4 - SD 000 D04 BJ - SN: 778
Calibration procedure(s) QA CAL-06.v22

Calibration procedure for the data acquisition electronics (DAE)

Calibranon date: October 22, 2010

This cafibration certdicate documents i Iracealbilily o national standards, whioh raalize M physical units of measuraments (S4)
Tha maasuremants and ths uncensnbe: with confidencs prohabidity ate given on B following pages and ane par of the conificars

| & calibrations have Deen conducted m thie closed aboratony facility: environmant 1Iempaature (22 = 3°C and hirmidity = 70%,

| Cabibrabon Eguipmant used (METE crtical lar calibiraton)

Primary Gtandards Dy _ Cal Date (Cenlicate No.} Scheduled Calibration ]
Kaithiny Multmeter Typa 2001 | SN. 810274 28-8ap-10} (Mo: 10376) Sop11
| Seconsary Siandans ALES Check Date (in howse) Schadusad Check
Cafiterator Box V1.1 SE UMS 006 A8 1004  (07-Jun=10 [in house check) Im houss check: Jun:-11
Murrp Fumcticn Shgrature
Caltwated by Eric Halriaid Technician e
Apprvad by Fin Burnholt RAD Dirgetor A 'JM
W. e
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sanion as. Calibration Certificate of DASY
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Zeughausstrasse 43, 8004 Zurich, Switzerland 8  swiss Calibration Sorvice

Acoredilad by the Swiss Accreditakion Service (SAS) Accreditation No.: SCS 108
The Swisa Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognitlon of calibration certificales

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
» D Voliage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable 10 national standards. The figure given
corresponds 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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

= 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.

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

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

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

» Input Offsel Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channe! input offset
current, not considering the input resistance,

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

* Low Batftery 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: DAE4-778_Octi0 Page 2 ol 5
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sanion as. Calibration Certificate of DASY

DC Voltage Measurement
AD - Convarter Resclution nominal

High Ranga: 1L5B = -3 [TLT full sange = -100_..4+300 my
Low Range: 1LSB = 8inV fuf cange = -1......+3mV
DASY measuremant parameders. Auto Zero Time: 3 sec; Measuring lime: 3 sac
Calibration Factors X Y 4
'_I-_Il_giliaqg-__ 404.679 + 0.1% (k=2) | 403.480 £ 0.1% (k=2) | 405.025 + 0.1% (k=2}
Low Range 3.98633 + 0.7% (k=2) | 3.96375 1 0.7% (k=2) | 3.90040 & 0.7% (k=2)

Connector Angle

[ Connector Angte 1o be used in DASY systam I 64.5°+1°

Certificate No: DAEA-TTE Oty Page 3ol &
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SPORTON LAB.

Calibration Certificate of DASY

Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (V) Error (%)
Channel X  + Input 200004 4 1.89 0,00
Channel X + Input 2000111 1.41 001
Channel X - input -19988_36 1.54 0.01
Channel Y + Input 1999961 3.42 .00
Channel ¥ + Input 1299975 0.35 0.00
Channel ¥ - Input -19999.92 012 0.00
Channel Z + Input 200002, 7 1.29 0.00
Channel Z + Input 16956 85 255 -0.01
Channel Z - Input -20004.31 481 0.02
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2000.0 o098 0.00
Channel X + Input 200,02 0.02 0.0
Chanmnel X - Input -198.62 1.48 0.74
Channel ¥ + Input 1090.6 -0.58 .03
Channel Y + Input 199.13 -0.57 -0.29
Channel Y =~ Input -a00. 71 -0.61 031
Channel Z + Input 20001 -0.01 -0.00
Channel Z + Input 198 96 -1.14 0.57
Channel 2 = Input -200.98 -0.98 049
2, Common mode sensitivity
DASY measurement paramsters: Auto Zero Time: 3 sec; Measuring tme: 3 sa¢
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 20 528 -8.07
- 200 B.70 612
Channel Y 200 -1.80 -1.60
- 200 0.97 0.35
Channel 2 200 9. 70 -3.86
« 200 7.56 7.8
3. Channel separation
DASY measurement parameters: Aute Zaro Time: 3 sec, Measuring lime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) | Channel Z (uV)
Channel X 200 1.86 -0.66
Channel ¥ 200 2.28 288
Channel Z 200 1.68 015
Cenlllcates No: DAE4-778_Dclid Pagad of 5
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SPORTON LAB.

Calibration Certificate of DASY

4. AD-Converter Values with inputs shorted
DASY measuremen! parameters: Ao Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16056 16950
Channel Y 16153 137
Channel Z Ta41 16066
5. Input Offset Measurement
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Input 10ME
Average (uV) | min. Offset (V) | max. Oftset vy | o' “‘tm""“""
Channel X 0.32 285 208 0.55
Channel| ¥ -1.83 2.96 .72 047
Channel Z -1.93 -3.00 -0.80 .45
6. Input Offset Current
Nominal Input circustry offset current on all channels: <2614
7. Input Resistance (Typical values for information)
Zerging (kOhm) Measuring (MOhm)
Channe| X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical valuss for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Veo) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (maA)
Supply (+ Voc) +0.0 +6 +14
LSupp!y (- Veo) -0.01 -8 -2
Cenificale No: DAE4-778_0ct10 Page 5ol 5
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cient  Sporton (Auden) Certificate No: ET3-1787_May11

CALIBRATION CERTIFICATE

Object ET3DV6 - SN:1787

QA CAL-01.v7, QA CAL-23.v4, QA CAL-25.v3
Calibration procedure for dosimetric E-field probes

Calibration procedure(s)

Calibration date:

May 20, 2011

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)

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

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41293874 31-Mar-11 {No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12

Reference 3 dB Aftenuator SN: 55054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Attenuator SN: §5086 {20b) 29-Mar-11 {No. 217-01367) Apr-12

Reference 30 dB Attenuator SN: §5129 (30b) 29-Mar-11 (No. 217-01370) Apr-12

Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Dec10) Dec-11

DAE4. = SN: 654 3-May-11 (No. DAE4-654_May11) May-12

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP B848C US3642U01700 4-Aug-99 {in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician 2 %/
Approved by: Katja Pokovic Technical Manager

Issued: May 23, 2011

Certificate No: ET3-1787_May11
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Calibration Laboratory of
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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 ¢
Polarization 8

 rotation around probe axis
S rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

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

NORM(f)x,y,z = 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.

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

Ax,y,z; Bx,y,z; Cx,y,z are numerical linearization parameters in dB assessed based on the data of power
sweep for specific modulation signal. The parameters do not depend on frequency nor media.

VR: VR is the validity range of the calibration related to the average diode voltage or DAE voltage in mV.

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.

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

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: ET3-1787_May11
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ET3DV6 — SN:1787 May 20, 2011

Probe ET3DV6

SN:1787

Manufactured:  May 28, 2003
Calibrated: May 20, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ET3-1787_May11 Page 3 of 11



ET3DV6- SN:1787 May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Basic Calibration Parameters

I { Sensor X Sensor Y Sensor Z Unc (k=2)
| Norm (u\h‘&\ﬂm}z}‘“ 1.56 1.79 2.09 +101 %
DCP (mV) 99.8 100.5 95.9

Modulation Calibration Parameters

uID Communication System Name PAR A B c VR Unc™
dB dB dB mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00 131.5 +3.0 %
£ Y | 000 0.00 1.00 | 105.0
z 0.00 0.00 1.00 114.9

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).
% Numerical linearization parameter: uncertainty not required.

E 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: ET3-1787_May11 Page 4 of 11



ET3DV6- SN:1787 May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ~ Unct.

f(MHz)¢ | Permittivity " (sim)*© ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 41.9 0.89 6.71 6.71 6.71 0.71 1.91 +12.0%
835 41.5 0.90 6.39 6.39 6.39 0.68 1.94 +12.0%
900 415 0.97 6.27 6.27 6.27 0.66 1.99 +12.0%
1450 40.5 1.20 5.58 5.58 5.58 0.51 2.57 +12.0%
1750 40.1 1.37 5.28 5.28 5.28 0.55 2.32 £+12.0%
1900 40.0 1.40 5.03 5.03 5.03 0.51 2.44 +120%
2000 40.0 1.40 5.01 5.01 5.01 0.55 2.24 +12.0%
| 2450 39.2 1.80 4.41 4.41 4.41 0.71 1.83 +12.0%

¢ Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else itis 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 (s and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: ET3-1787_May11 Page 5 of 11



ET3DV6— SN:1787

May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1787

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct. —|
£(MHz)C | Permittivity " (s/m)* ConvFX | ConvEY | ConvFZ | Alpha | (mm) (k=2)
750 55.5 0.96 6.35 6.35 6.35 0.76 1.83 +12.0%
835 552 0.97 6.22 6.22 6.22 0.67 2.02 +120% |
900 55.0 1.05 6.17 6.17 6.17 0.72 1.87 +12.0%
1450 54.0 1.30 535 | 5.35 5.35 0.57 2.35 +12.0%
| 1750 53.4 1.49 4.74 474 474 0.56 2.86 +12.0%
1900 53.3 1.52 4.48 4.48 448 0.56 2.76 +12.0%
2000 53.3 1.52 4.50 4.50 4.50 0.60 2.47 +12.0%
2450 52.7 1.95 3.96 3.96 3.96 0.99 1.18 +120%

¢ Frequency validity of £ 100 MHz only applies for
of the ConvF uncertainty at calibration frequency an
F At frequencies below 3 GHz, the validity of tissue p
measured SAR values. At frequencies above 3 GHz,

the validity of tissue parameters (g and o

the ConvF uncertainty for indicated target tissue parameters.

DASY v4.4 and higher (see Page 2), else it is restricted to
d the uncertainty for the indicated frequency band.
arameters (¢ and o) can be relaxed to £ 10% if liquid compensation formula is applied to
) is restricted to + 5%. The uncertainty is the RSS of

+ 50 MHz. The uncertainty is the RSS
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ET3DV6- SN:1787 May 20, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ET3DV6- SN:1787 May 20, 2011

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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ET3DV6— SN:1787 May 20, 2011

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

105+

104—;

10% =

Input Signal [uVv]

102 o

10

1094 HEG ; 5o |

1 | -
10 102 107! 10° 10! 10°
SAR [mWicm3]
o] K3 o]
X compensated X not compensated Y compensated
(e] o] E
Y not compensated Z compensated Z not compensated
25—
2
— 1 Ry
g ']
g 1
o= :
i : LR
102 102 104 109 101 102
SAR [mWW/em3]
o | . (o]
X compensated X not compensated ¥ compensated
Y not compensated Z compensated Z not compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ET3DV6— SN:1787

Conversion Factor Assessment

f = 1900 MHz WGLS R22 (H_convF)
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Deviation
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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May 20, 2011

f = 835 MHz,WGLS R9 (H_convF)

i
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ET3DV6- SN:1787

May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Other Probe Parameters

Sensor Arrangemént Triangular
Connector Angle (°) Not applicable
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 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Certificate No: ET3-1787_May11 Page 11 of 11



Calibration Laboratory of

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

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

Accreditation No.: SCS 108

Client

T [Goreans s EX3BE78 U1

Object

Calibration procedure(s)

Calibration date:

—

[June'21,2611°

Calibration Equipment used {M&TE critical for calibration}

This calibration certificate documents the traceabitity 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%.

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meter £44198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (Ne. 217-01372) Apr-12

Reference 3 dB Attenuator SN: 55054 (3c) 28-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Attenuator SN: 85086 (20b) 28-Mar-11 (No. 217-01367) Apr-12

Reference 30 dB Attenuator SN: $5129 (30b) 29-Mar-11 (No. 217-01370) Apr-12

Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Dec10) Dec-11

DAE4 SN: 654 3-May-11 (No. DAE4-654_May1i1) May-12

Secondary Standards ID Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Calibrated by:

Approved by:

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

Issued: June 21, 2011

Certificate No: EX3-3578_Jun11
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Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A, B, C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization & § 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)

b)

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

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

Methods Applied and Interpretation of Parameters:

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

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

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

Axy.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.

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.

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

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No folerance required.
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EX3DV4 — SN:3578 June 21, 2011

Probe EX3DV4

SN:3578

Manufactured: November 4, 2005
Calibrated: June 21, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3578

June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)H)* 0.53 0.50 0.56 +10.1 %
DCP {mV)" 101.0 99.8 100.5
Modulation Calibration Parameters
uID Communication System Name PAR A B c VR Unc~
dB dB dB mv (k=2)
10000 cw 0.00 X 0.00 0.00 1.00 117.4 +1.7%
Y 0.00 0.00 1.00 116.2
z 0.00 0.00 1.00 123.2

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%.

* The uncertainties of NormX,,Z do not affect the E%field uncertainty inside TSL (see Pages 5 and 8).
B Numerical linearization parameter: uncertainty not required.

E 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: EX3-3578_Jun11
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EX3DV4- SN:3578 June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity © (Sfm) " ConvFX_| ConvFY | ConvFZ | Alpha | (mm) {k=2)
750 41.9 0.89 8.66 8.66 8.66 0.80 0.71 +12.0%
835 41.5 0.90 8.33 8.33 8.33 0.80 0.69 £+12.0%
900 41.5 0.97 8.21 8.21 8.21 0.80 0.69 £+12.0%
1750 40.1 1.37 7.62 7.62 7.62 0.80 0.70 +12.0%
1900 40.0 1.40 7.26 7.26 7.26 0.80 0.69 +12.0%
2000 40.0 1.40 7.21 7.21 7.21 0.80 0.68 +12.0%
2450 30.2 1.80 6.42 6.42 6.42 0.80 0.68 +12.0 %
5200 36.0 4.66 4.26 4.26 4.26 0.40 1.80 +13.1%
5300 35.9 4.76 4.06 4.06 4.06 0.40 1.80 £13.1%
5500 356 4.96 4.12 4.12 4.12 0.45 1.80 131 %
5600 35.5 5.07 3.94 3.94 3.94 0.40 1.80 +13.1%
5800 35.3 5.27 3.84 3.84 3.84 0.50 1.80 +13.1%

© 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 (z and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: EX3-3578_Jun11 Page 5 of 11



EX3DV4— 5N:3578 June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3578

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (sim)* ConvEX | ConvFY | ConvFZ | Alpha {mm) (k=2).
750 55.5 0.96 8.77 8.77 8.77 0.80 0.75 +12.0%
835 55.2 0.97 8.45 8.45 8.45 0.80 0.75 +12.0%
800 55.0 1.05 8.34 8.34 8.34 0.80 0.72 +12.0%
1750 53.4 1.49 7.19 7.19 719 0.80 0.75 +12.0%
1900 53.3 1.52 6.68 6.68 6.68 0.80 0.73 +12.0%
2000 53.3 1.52 6.68 6.68 8.68 0.80 0.73 +12.0%
2450 52.7 1.95 6.18 6.18 6.18 0.80 0.50 +12.0%
5200 49.0 5.30 3.74 3.74 3.74 0.55 1.90 +13.1%
5300 48.9 542 3.49 3.49 3.49 0.55 1.90 +131%
5500 48.6 5.65 3.40 3.40 3.40 0.60 1.90 131 %
5600 48.5 5.77 3.1 311 [ 311 0.65 1.90 £13.1%
5800 48.2 6.00 3.23 3.23 3.23 0.65 1.90 +13.1%

¢ 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 &) 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 c) is restricled fo  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4— SN:3578 June 21, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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EX3DV4- SN:3578 June 21, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

Tot X Y F4 Tot

Error [dB]

Roll[7] .
: 2]
100 MHz €600 MHz 1800 MHz 2500 MHz

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3DV4— SN:3578

Dynamic Range f(SARcaq)

(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

June 21, 2011

Certificate No: EX3-3578_Jun11

Page 9 of 11



EX3DV4- SN:3578 June 21, 2011

Conversion Factor Assessment

f = 1750 MHz,WGLS R22 (H_convF) f = 900 MHz, WGLS R (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3578

June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Other Probe Parameters

Sensor Arrangement

Triangular

Connector Angle (°)

Not applicable

Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1T mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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Calibration Laboratory of

Schmid & Partner ﬁé

Schweizerlscher Kalibrierdienst
Service suisse d'étalonnage

Engineering AG g L Servizio svizzero di taratura
, T F : .
Zeughausstrasse 43, 8004 Zurich, Switzerland s /:f-\‘:\\o Swiss Calibration Service
Al o
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

Object

Calibration procedure(s)

Calibration date:

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41293874 31-Mar-11 (No. 217-01372) Apr-12
Power sensor E4412A * MY41498087 31-Mar-11 {No. 217-01372) Apr-12
Reference 3 dB Attenuator SN: 85054 (3c) 29-Mar-11 {(No. 217-01369) Apr-12
Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 {(No. 217-01367) Apr-12
Reference 30 dB Attenuator SN: §5129 (30b) 29-Mar-11 (No. 217-01370) Apr-12
Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Dec10) Dec-11
DAE4 SN: 654 3-May-11 (No. DAE4-654_May11) May-12
Secondary Standards 1D Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP B753E US37390585 18-0ct-01 (in house check Oct-10) In house check: Oct-11
Name Function Signature
Calibrated by: - A i = : i
=
t
Approved by:

Issued: June 21, 2011

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

Certificate No: EX3-3792_Jun11 Page 1 of 11



Calibration Laboratory of
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Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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 calibratlon 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 8 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) 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

Methods Applied and Interpretation of Parameters:
e NORMx,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.

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

o Axy.z Bxyz; Cxyz VRxyz A, B, Care 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 NORMXx,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.

o 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: EX3-3792_Jun11 Page 2 of 11



EX3DV4 — SN:3792 June 20, 2011

Probe EX3DV4

SN:3792

Manufactured:  April 5, 2011
Calibrated: June 20, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)
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EX3DV4— SN:3792

June 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/I(vim)* 0.64 0.54 0.54 +10.1%
DCP (mV)*® 979 98.9 99.8
Modulation Calibration Parameters
uID Communication System Name PAR A B c VR Unct
dB dB dB mV (k=2)
10000 cwW 000 | x 0.00 0.00 1.00 1342 | #27%
Y 0.00 0.00 1.00 123.8
Z 0.00 0.00 1.00 122.9

The reported uncertainty
multiplied by the coverag
probability of approximately 95%.

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

A The uncertainties of NormX.Y.Z do not affect the E%field uncertainty inside TSL (see Pages 5 and 6).
® Numerical linearization parameter: uncertainty not required.
€ Uncertainty is determined using the max. deviation from linear response appl

field value.

lying rectangular distribution and is expressed for the square of the

Certificate No; EX3-3792_Jun11
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EX3DV4- SN:3792 June 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet.

f(MHz)® | Permittivity (sim)* ConvEF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
835 415 0.90 8.93 8.93 8.93 0.80 0.67 +12.0%
900 415 0.97 8.69 8.69 8.69 0.75 0.71 +12.0%
1750 40.1 1.37 8.06 8.06 8.06 0.75 0.62 +12.0%
1900 40.0 1.40 7.76 7.76 7.76 0.76 0.60 +12.0%
2000 40.0 1.40 7.68 7.68 7.68 0.80 0.57 +12.0%
2300 39.5 1.67 727 7.27 7.27 0.73 0.61 +12.0%
2450 39.2 1.80 6.92 6.92 6.92 0.70 0.62 +12.0%
2600 39.0 1.96 6.85 6.85 6.85 0.62 0.68 +12.0%
3500 37.9 2.91 6.74 6.74 6.74 0.34 1.03 +131%
5200 36.0 4.66 4.95 4.95 4.95 0.35 1.80 +131%
5300 35.9 4.76 4.71 471 4.71 0.35 1.80 +131%
5500 35.6 4.96 4.66 4.66 466 0.40 1.80 +131%
5600 35.5 5.07 4.23 423 423 0.45 1.80 +131%
5800 353 5.27 4.42 4.42 4.42 043 | 180 | £131%

© 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 (e 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.
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DASY/EASY - Parameters of Probe: EX3DV4- SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct. |
f(MHz)© | Permittivity " (sim)F ConvE X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 55.2 0.97 9.02 9.02 9.02 0.80 0.72 +120%
900 55.0 1.05 8.91 8.91 8.91 0.80 0.71 +12.0%
1750 53.4 1.49 7.62 7.62 762 0.80 0.69 +12.0%
1900 53.3 1.52 7.17 742 K 0.80 0.64 +12.0%
2000 53.3 1.52 7.15 7.15 7.15 0.80 0.63 +12.0%
2300 52.9 1.81 6.90 6.90 6.90 0.80 0.61 +12.0%
2450 52.7 1.95 6.67 6.67 6.67 0.80 0.59 +12.0%
2600 52.5 2.16 6.53 6.53 6.53 0.80 0.60 +12.0%
3500 51.3 3.31 6.08 6.08 6.08 0.29 1.48 +131%
5200 49.0 5.30 4.22 4.22 4.22 0.50 1.90 +131%
5300 48.9 5.42 3.93 3.93 3.93 0.55 1.90 +131 %
5500 48.6 5.65 3.76 3.76 3.76 0.55 1.90 +13.1%
5600 48.5 577 3.53 3.53 3.53 0.60 1.90 +131%
5800 48.2 6.00 3.78 3.78 3.78 060 | 190 | £131%

C Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else itis 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 (s 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.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3792 June 20, 2011

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: & 0.6% (k=2)
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Conversion Factor Assessment

f = 1750 MHz, WGLS R22 (H_convF) f = 900 MHz,WGLS RS (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz

Deviation
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Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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Appendix D. Test Setup Photos

Bottom of Tablet Secondary Landscape
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Appendix E. FCC 3G SAR Measurement Procedures

Conducted Output Power:

The EUT was tested according to the requirements of the FCC 3G procedures and the TS 34.121. The EUT's
WCDMA and HSPA function is Release 6 version supporting HSDPA Category 10, and HSUPA Category 6. A
detailed analysis of the output power for all WCDMA, HSPDA, and HSPA (HSUPA & HSDPA) modes is
provided in the tables below. According to the FCC 3G procedures, handsets with both HSDPA and HSUPA
should be tested according to Release 6 HSPA test procedures, and the function. Device was tested
according to procedure KDB941225 - section Release 6 HSPA Data Devices as documented/evaluated in the
following table. Power values for HSPA are configurations in WCDMA

WCDMA SAR Test mode - Conducted Power

Cell band (850) PCS band (1900)
Mode Sefue CH4132 [ CH4182 [ CH4233 | CH9262 [ CH9400 | CH9538
826.4 | 836.4 | 846.6 | 1852.4 | 1880.0 | 1907.6
(MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHZ)
WCDMA RMC 12.2Kbps 23.42 | 2371 | 2326 | 2353 | 2358 | 23.27
Subtest 1 22.75 | 2322 | 2271 | 22.95 | 23.09 | 23.33
HSDPA Subtest 2 22.83 | 23.37 | 23.14 | 22.99 | 23.07 | 23.01
Subtest 3 22.36 | 22.66 | 2217 | 22.46 | 22.49 | 22.12
Subtest 4 2238 | 2221 | 2212 | 2244 | 2246 | 22.09
Subtest 1 2248 | 2225 | 2255 | 23.05 | 22.61 | 22.14
Subtest 2 2128 | 2125 | 21.29 | 2156 | 21.77 | 21.51
HSUPA Subtest 3 2146 | 21.64 | 20.91 | 21.41 | 21.99 | 21.45
Subtest 4 21.85 | 21.48 | 2221 | 2256 | 22.25 | 21.75
Subtest 5 2232 | 2227 | 22554 | 22.87 | 23.01 | 22.62

WCDMA SAR Test mode - Conducted Power
Cell band (850)

Mode Setup CH4132 CH4182 CH4233

826.4(MHz) 836.4 (MHz) 846.6 (MHz)

WCDMA RMC 12.2Kbps 23.33 23.35 23.19

Subtest 1 22.73 22.74 22.66

Subtest 2 22.75 22.74 22.63

HSDPA Subtest 3 22.38 22.32 22.21

Subtest 4 22.33 22.28 2218

Subtest 1 21.67 21.54 21.43

Subtest 2 21.74 21.67 21.56

HSUPA Subtest 3 20.90 21.19 20.99

Subtest 4 21.57 21.34 21.18

Subtest 5 20.75 20.70 20.64
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WCDMA Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
The RF path losses were compensated into the measurements.
A call was established between EUT and Base Station with following setting
i. Data rates: Varied from RMC 12.2Kbps
ii. RMC Test Loop = Loop Mode 1
iii. Power Ctrl Mode = All Up bits
d. The transmitted maximum output power was recorded.

Wireless
Communication
Test Set

5 & Eur

RF IN

Setup Configuration
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HSDPA Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting:
i. Set Gain Factors (3, and B4) and parameters were set according to each
ii. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121
iii. Set RMC12.2Kbps + HSDPA mode.
iv. Set Cell Power =-86 dBm
v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
vi. Select HSDPA Uplink Parameters
vii. Set DeltaACK, DeltaNACK and DeltaCQl = 8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQl Feedback Cycle (k) to 4 ms
x. Set CQIl Repetition Factor to 2
xi. Power Ctrl Mode = All Up bits

d. The transmitted maximum output power was recorded.
Table C.10.1.4: p values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Ba Ba Be/Ba Bus CM (dB) MPR (dB)
(SF) (Note, (Note 3) (Note 3)
Note 2)
1 2/15 15/15 64 2115 4/15 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
(Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 1:  Aack, Anack and Acal = 30/15 with ﬁhs =30M15"* ﬁc .

Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with ﬂhs =30/15* ﬂc ,and Acq = 24/15

with B, =24/115* ..

Note 3: CM = 1 for Bc/Pa=12/15, Prs/Pc=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

Note 4:  For subtest 2 the B¢/pq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to fc= 11/15 and Bq

=15/15.
Setup Configuration
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HSPA (HSUPA & HSPDA) Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting * :
i. Call Configs = 5.2B, 5.9B, 5.10B, and 5.13.2B with QPSK
i. Setthe Gain Factors (. and B4) and parameters (AG Index) were set according to each specific
sub-test in the following table, C11.1.3, quoted from the TS 34.121
iii. Set Cell Power = -86 dBm
iv. Set Channel Type = 12.2k + HSPA
v. Set UE Target Power
vi. Power Ctrl Mode= Alternating bits
vii. Set and observe the E-TFCI
viii. Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1, and other subtest’s
E-TFCI

d. The transmitted maximum output power was recorded.
Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Be/Ba | Prs Bec Ped Bea Ped cMm MPR | AG E-
test (SF) (Note1) (Note 5) | (SF) | (Codes) | (dB) | (dB) | Index | TFCI
(Note 6) (Note (Note | (Note
2) 2) 6)
1 1115 | 1515 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3 3)
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Beq1: 47/15 | 4 2 2.0 1.0 15 92
Bea2: 47/15 | 4
4 2/15 15/15 | 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
5 15/15 | 15/15 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4) 4)

Note 1:  Aack, Anack and Acai = 30/15 with /3, = 30/15* f3, .

Note 2: CM = 1 for Be/pa =12/15, Pns/Bc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.

Note 3:  For subtest 1 the pc/pq ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc= 10/15 and fq = 15/15.

Note 4:  For subtest 5 the pc/pg ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and fq = 15/15.

Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.

Note 6:  Ped can not be set directly, it is set by Absolute Grant Value.

Setup Configuration

Note: For details settings in the Agilent 8960 test equipment, please refer to the user guide “ HSUPA
Measurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18”
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Call Setup Screen

Call Cont Active Cell Operating HMode Ccall Parms
Cell Pouer
Channel UE Information ~86.00
C(UARFCH) Info IHSI: .
- dBm/3.8L MHz
IHEI:
Pouer Class: Channel Tupe
Cell
Parameters 7 12.2k + HEPA
UE Expected Open Loop Transmit Pouer
Initial PRACH T¥ Pouer: =11.70 dBm Pagino Service
“E'}ﬁ;gtﬂr Initial DPCCH T¥ Pouer: -0.56 dBm RB Test Mode
Uplink Parameters Value
Dplin PRACH Preambles 6l $ e
Parameters | PRACH Ramping Cycles (MHAR) 2 Parameters
Available Subchannels (Bit Hask) 000000000001
UE Rep Uplink DPCH Scramblino Code 1] 34.121 Preset
Neas Uplink DPCH Bc/Bd Control Hanual Call Confios 7
flanual Uplink OPCH Bc 11
Close Hanual Uplink DPCH Bd 15 Channel
fenu Haximum Uplink Transmit Pouer Level 21 dBm (UARFCH) Parms
Active Cell Sus Tupe: UTRA FOD
Idla
2of L |intRet|offset] I | 1 of 3

Example for HSPA Subtest 1, and other subtests following table, C11.1.3

(Gain Factors (B. = 11 and 4 = 15))

Call Control

Call Setup Screen
Active Cell Operating Mode

UE Information

Serving Grant
AG Node

Additional :
Sinole Shot
Screens INSI:
INEI:
Pouer Class: Single Shot AG
Ccell -
DorGaters . 20: (11971532
UE Expected Dpen Loop Transmit Pouer
o : Initial PRACH TX Pouer: =11.70 dBm N ———
enerator iti - - end Sinole Sho
Info Initial DPCCH T Pouer: 0.56 dBEm Absolute Grant
Call Processing Status
Current Servigofunos AL
Uplink i Send Relative
Parameters M Status: Rbs Sinole Shot AG Grant Up
G State:  |Index 15: (67/15)*2 f
Current DPCH (Index 16: (75/15)42 3
UE Rep Index 17: (8L/15)*2 Send Relative
Neas Grant Doun
UE Rep E-DCH {1ndex 18: (95/15)*2 SCH Cat: ESES
Last Received N Ratio: —_—
Trig Output Setup Throughput: Index 19: (10651522 L ——— KbpS -
. (110715 A eturn
Sus Frame Clock || |aops Transmitiemaed i " smitted: -_—
Active Cell 5us Tupe: UTRA FOD
Idle
2 of b [IntRet [0rfset] | | 1of 2

Example: AG — Index = 20 for HSPA subtest 1
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Call Setup Screen
Screen Ctrl Recorded E-TFCI Information E-TFCI Record

E-TFCI Rec Count
AT E-TFCI Recording State 15
Idle
HSPA Start Recording
Information Recorded E-TFCI Ualues E=TFCI Ualues
1: 75 11: 75 2]z ———— 3 === Ll ———
2: M5 122 75 22 ———— 32— 420 -
E-TIFgl Hectqrding 3: 75 13: 75 23 ———=  33: —=—= L3z ———-
nrormation b: 75 1z 75 2z === 341 === Ll ———m
9 M 15: 75 252 ———— 35 === LOI ===
6: 75 16:--— 26z -—— 36 -———— LBz ———
B B B B B Send Step Up
R Y T L T e TPC Bit Pattern
8: 75 18:-—— 281 -——— 38 ———— L8 ——
9: 75 19:-—— 291 ——— 39 ———— L9z ——
Clear 10: 75 20 —-—-  30:——-  L0:-——- 50z -—— Send Step Doun
UE Info TPC Bit Pattern
Return Return
= Backoround |fActive Cell Sus Tupe: UTRA FDD
Connected
|IntRet [0ffset] I |

Example: Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1

SPORTON INTERNATIONAL INC. Page Number . E6 of E7
TEL : 886-3-327-3456 Report Issued Date : Nov. 28, 2011
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : TSM9000WBWZV1



seomron was.  FCC SAR Test Report Report No. : FA170707

Reference:

[11 941225 D01 SAR test for 3G devices v02, SAR Measurement Procedures for 3G Devices CDMA
2000/Ev-Do/WCDMA/HSDPA/HSPA Oct. 2007 Laboratory Division Office of Engineering and
Technology Federal Communications Commission

[2] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance
Specification, Radio Transmission and Reception (FDD)

[3.] HSUPA Measurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18
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Appendix F. FCC 3G SAR Measurement Procedures

Conducted Output Power:
The EUT was tested according to the requirements of the FCC 3G procedures and the 3.1.2.3.4.

A detailed analysis of the output power verification is provided as the table below:

Radio Configuration Low Ch | Mid. Ch |High Ch
Functi Reverse Service Data Rates P
nction - ower
uT p; Traffic Test Mode Forward Reverse outi b cor‘::rOI
i i ion S
b/ Channel Traffic Traffic P (kbps) 1013 384 777
Channel (Fwd)|Channel (Rvs)
1 1 1 55 Full All Up 23.62 23.65 23.55
FCH
3 3 3 55 Full All Up 23.61 23.60 23.53
CDMA2000 + F-SCH 3 3 3 32 FCH:Full,SCH9.6 | All Up 23.71 23.58 23.65
Cellular +SCH 3 3 3 32 FCH:Ful,SCH9.6 | AllUp | 2364 23.58 23.71
EVDO Rev.0* Subtype:0 RTAP 153.6 All Up 23.88 23.97 23.90
EVDO Rev.A* Subtype:0 RETAP 4098 All Up 23.91 23.74 23.75
Radio Configuration Low Ch | Mid. Ch |High Ch
. Reverse X
Fu:ctleon Traffic Test Mode Forwa.rd Rever.se Zerzlce Dat:bRates (l:::tlzl
yp Channel Traffic Traffic ption (kbps) 25 600 175
Channel (Fwd)|Channel (Rvs)
1 1 1 55 Full All Up 23.96 23.60 23.16
FCH
3 3 3 55 Full All Up 23.81 23.54 23.16
CDMA2000 | * F-SCH 3 3 3 32 | FCH:Ful,SCH96 | AllUp | 23.84 | 23.53 | 23.10
PCS +SCH 3 3 3 32 | FCH:Ful,scH96 | AllUp | 23.76 | 23.46 | 23.17
EVDO Rev.0* Subtype:0 RTAP 153.6 All Up 23.98 23.90 23.68
EVDO Rev.A* Subtype:0 RETAP 4098 All Up 23.97 23.91 23.73
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CDMA2000 Setup Configuration:

System Simulator

1. The EUT was connected to System Simulator, Agilent 8960. Refer to the drawing of Setup Configuration.

Setup Configuration

2. The RF path losses were compensated into the measurements.

EUT

3. A call was established between EUT and System Simulator with following setting:

a. For 1xRTT, set the Radio Configuration and the Service Option
b. For 1xEV-DO, set the Protocol Release and Data Rate

c. Setthe Power Control to All Up Bits

4. The transmitted maximum output power was recorded.

Call Control

ESH (Hex):
ESH (Dec):
Nnce:
THC:
NSIN:
Slot Class:

Slot Cucle Index:
Protocol Revision:

Call Setup Screen
Active Cell Operating Mode

Mobile Station Information

Call Parms
Cell Pouer

—-86.00

dBm/1.23 NHz
Cell Band

Us PCS

Channel

1175

FCH Service Option Setup
Service 0ption figmms

Service Option f

501 (Uoice)

Service Dption fi

502 (Loopback)

Service Option f

503 (Vnice)

Service Option f

Close
Nenu

S06 (SHS)
5055 (Loopback)
5068 (Voice)

5055 (Loopback)
509 (Loopback)

Protocol Rew

6 (I5-2000-0)

5055 (Loopback)

5055 (Loopback)

Radio Config

5055 (Loopback)

(Fudl. Rusl)

5055 (Loopback)

FCH Service
Option Setup v

Active Cell
Idle

Sus Tupe: I5-2000

[IntRet]joftset]

1of b

1xRTT setting for Radio Configuration 1 with Service Option 55
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Call Setup Screen
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1xRTT setting for Radio Configuration 3 with Service Option 55
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1xRTT setting for Radio Configuration 3 with Service Option 32
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1xEV-DO setting for RTAP data rate (153.6 kbps)
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1xEV-DO setting for RETAP data rate (4096 kbps)
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