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ANNEX D SYSTEM VALIDATION RESULTS

1900MHz

Date/Time: 2008-7-23 7:59:23

Electronics: DAE4 Sn777

Medium: Head 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.38 mho/m; & = 40.9 p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

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

Probe: ES3DV3 — SN3142 ConvF(4.87, 4.87, 4.87)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.2 mW/g

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

Reference Value = 92.1 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) =9.91 mWI/g; SAR(10 g) = 5.27 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

dB
— 0

— -3.36

= -6.72

-10.1

-13.4

-16.8

0dB=11.3mW/g

Fig.43 validation 1900MHz 250mW
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ANNEX E PROBE CALIBRATION CERTIFICATE

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

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

i e E

Client

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

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 (Calibrated by, Certificate No.) Scheduled Calib
Power meter E4419B GB41293874 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41495277 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41498087 29-Mar-07 (METAS, No. 217-00670) Mar-08
Reference 3 dB Attenuator SN: 85054 (3c) 8-Aug-07 (METAS, No. 217-00719) Aug-08
Reference 20 dB Attenuator SN: 35086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08
Reference 30 dB Attenuator SN: 85129 (30b) 8-Aug-07 (METAS, No. 217-00720) Aug-08
Reference Probe ES3DV2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07) Jan-08
DAE4 SN: 654 20-Apr-07 (SPEAG, No. DAE4-654_Apr07) Apr-08
Secondary Standards D # Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-99 (SPEAG, in house check Nov-05) In house check: Nov-07
Network Analyzer HP B753E US37390585 18-Oct-01 (SPEAG, in house check Oct-06) In house check: Oct-07
Signature
Calibrated by: =
Approved by:

Issued: September 10, 2007

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

Certificate No: ES3-3142_Sep07 Page 1 of 9
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Calibration Laboratory of S, Schwelzerischer Kallbrierdlenst

Schmid & Partner ;B\\l:_g/m—g} Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % 41:/'?'::‘\0\“ Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agl 1t for the r gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization $ 8 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) 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:

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

o  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 (no uncertainty required). DCP does not depend on frequency nor media.

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.

s 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: ES3-3142_Sep07 Page 2 of 9
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ES3DV3 SN:3142 September 7, 2007

Probe ES3DV3

SN:3142

Manufactured: March 13, 2007
Calibrated: September 7, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3142_Sep07 Page 3 of 9
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ES3DV3 SN:3142 September 7, 2007

DASY - Parameters of Probe: ES3DV3 SN:3142

Sensitivity in Free Space® Diode Compression®
NormX 1.21£101%  pV/(V/imy DCP X 96 mV
NormY 1.28 +101%  uVA(V/im)? DCPY 95 mV
NormZ 145 £101%  pV/A(V/m)? DCPZ 96 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR,, [%] Without Correction Algorithm 26 0.8
SARy. [%] With Correction Algorithm 0.0 0.4
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR,, [%] Without Correction Algorithm 7.6 4.5
SARy, [%] With Correction Algorithm 0.2 0.1

Sensor Offset

Probe Tip to Sensor Center 2.0 mm

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,Y,Z do not affect the E*field uncertainty inside TSL (see Page B).

8 Numerical linearization parameter: uncertainty not required.

Certificate No: ES3-3142_Sep07 Page 4 of 9
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ES3DV3 SN:3142 September 7, 2007

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)

Certificate No: ES3-3142_Sep07 Page 50of 9
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ES3DV3 SN:3142 September 7, 2007

Receiving Pattern (¢), 3 = 0°

f= 1800 MHz, WG R22

—o— 30 MHz
—8— 100 MHz
—&— 600 MHz
—8— 1800 MHz
—a&— 2500 MHz |

Error [dB]

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)

Certificate No: ES3-3142_Sep07 Page 6 of 9
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ES3DV3 SN:3142 September 7, 2007
Dynamic Range f(SARcaqd)
(Waveguide R22, f = 1800 MHz)
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Certificate No: ES3-3142_Sep07

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3 SN:3142 September 7, 2007

Conversion Factor Assessment

f =900 MHz, WGLS RS9 (head) | f=1810 MHz, WGLS R22 (head)
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| —O— Analytical —<¢— Measurements ‘

| —o— Analytical —¢— Measurements

f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty

450 +50/+100 Head 435+5% 0.87 +5% 032 1.29 6.16 +13.3% (k=2)

900 +50/+100 Head 415+5% 0.97 +5% 1.00 1.09 597 +11.0% (k=2)
1810 +50/+£100 Head 40.0+5% 1.40x5% 060 141 487 £11.0% (k=2)
450 +50/+100 Body 56.7+5% 0.94+5% 024 124 6.68 +13.3% (k=2)
900 £50/+100 Body 55.0£5% 1.05+5% 094 1.16 566 +11.0% (k=2)
1810  £50/+100 Body 53.3+5% 1.5215% 073 1.33 461 +11.0% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ES3-3142_Sep07 Page 8 of 9




N0.2008EEE02261 Page 70 o 81

ES3DV3 SN:3142 September 7, 2007

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

n

|m-1.00--0.80 ©-0.80-0.60 B-0.60-0.40 M-0.40-0.20 M-0.20-0.00
/00.00-0.20 E0.20-0.40 D0.40-0.60 [@0.60-0.80 M@0.80-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: ES3-3142_Sep07 Page 9 of 8
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

a"lq:.:"-")\
Engineering AG —r
Zoughausstrassg 43, 8004 Zurich, Swizerland
.
b
Agcredited by Ihe Swiss Federal Office of matrology ano Acoreuimnon
The Swiss Accreditation Service is one of the signatories to the EA hecraditation bo ! BCS 108
Multilateral Agroement for the recognition of calibration certificates
Client TMC China Certificata No: D1800V2-541_FeblT
CALIBRATION CERTIFICATE
[Ctject | D1900V2-SN: 541 |
Calibeation procedurais) QA CAL-05vE |
Calibration procedure for dipole validation kits
| Calibration date: | February 20, 2007 &
| Candition of the calibrated ilem | In Tolerance

This calibrafion certificate documents (he raceability 1o nationsl standards, which realize the physical units af measurements(S1)
The measurements and the uncarainties with confidence probability ane given on the following pages and are pan of the canificals i

All calibralions have been conduclad at an environmant lemperaturs [2213;"'(: and hurniddy<70%

Calibration Equipmeant used (MATE critical for calibration)

Primary Standards 1o# Cal Data (Calibrated by, Cartification RO, ) Beheduled Cakbration
Power motar EPM-442A GRIT4BOTO4 03-Del-08 (METAS, NO. 217-00808} Oct-0T
Power sensor B481A US3aT2ea7ae3 03-Dci-08 (METAS, MO, 217-00808) Oct-07
Refeience 20 dB Attenuatar SN 5088 (20g ) 10-Aug-08 (METAS, NO. 217-00881) Aug-07
Reference 10 aB Attenuatar SN:504T_2 (10v) 10-Aug-08 (METAS, NO. 217-00581) Aug-07
DAE4 Sh-801 30-Jan-07 (SPEAG, NO DAES-801_JanDT)  Jan-0B
Reference Probe ETIDVE [HF) SN: 1507 18-Dco-08 (BPEAG, NG, ET3-1507_De106) Del-07
Sacondary Standards Dt Check Data (in house) Scheculed Calibraton
Power sensor HP 84814 MY£1062317 18-0ct-02{SPEAG, in house check Oct-05) In house check: Oot-07
RF generator Aghent E442 18 MY41000876 11-May-05{EPEAG in house chack Nov-08) In house check: Nov -07
Netwark Analyzar HP B753E UGITIR0EB554206  1B-0c-01(SPEAG, in house check Oot-08) In house check! Ccl -0T
Name Functicn Signature
Callbrated oy: Marce| Fehr Laboratory Technician ¥ _'.j.'ﬁ s )
" i ‘,"%/
Approved by Katja Pokovio Technical Director " h Lo
/{f. A }"_ }

| lssued! February 21, 2007
| This calibration certificate shall nat be repored except in full without weilien approval of the Isboratory

Cartificate No:  D1800V2-541_FebO7 Page 1 of 6
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Calibration Laboratory of £ Sctiusirerinchar Kallboiardanal
Schmid & Partrar —, Bordd -
AG Sarviaia yvlomsro 6 aratude

Aoy by P Swins Faces Dffcs o Ueboiogy e Aussdistur Accreimustion M. SCS 108
Th fwing Accrediation Bervics s one af ihe sgraieries (o the LA
Wubistersl Agresment bor the recogamion of cakbraton certifcates

Glossary:

T5L tissue simulating liquid
ConvF sansitivity in TSL / NORM x.y.z
NIA nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, 1EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques’, December 2003

b) CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
whwwhwmmmm:mm-:m,

2001

¢) Federal Communications Commission Office of Engineanng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fislds. Additional Information for Evalualing Compliance of Mobile and
Portable Davices with FCC Limits for Human Exposure to Radiafrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 Sysiem Handbook

Methods Applied and Interpretation of Parameters:
s  Measurement Conditions: Further details are avallable from the Validation Report al the end
of the certificate. Al figures staled in the cerificate are valid al the frequency indicated.

« Antanna Parameters with TSL The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms onented
paraliel 1o the body axis.

s Foed Point impedance and Retum Lass: These parametars are maasurad with the dipole

positionad under the liquid filled phantom. The impedance stated |s transformed from the
measuremant at the SMA conneclor to the feed point. The Relurn Loss ensures low

reflecied power. No uncerainty required.

s Electrical Dalay: One-way delay batween the SMA conneclor and the antenna feed point. No
uncertainty required.

+ SAR measured SAR measured at the staled antenna input power.

« SAR normalized: SAR as measured, normalized 1o an input power of 1 W al the anlenna
connector.

+ SAR for nominal TSL parameters: The measured TSL paramelers are used 1o caiculate tha
nominal SAR result,

Certificate No: D1900V2-541_Feb07 Page 2of &




No0.2008EEE02261 Page 73 or 81

Measurement Conditions .
DASY Varsion DA5Y4 va.r
Extrapolation Atvanced Extrapciaton
Phabom Modiiar Flat Prasniom VE.0
Distance Dipols Centar - TEL 10 mm with Spaces
Zoom Scan Resclution du, gy, dz = & mm
Fraguancy VA0O MMz & 1 Mz
Head TSL parametors
W
Temparaturs Purmiitivity Conductivity
Heminsl Head TSL parameters 2ot 400 1.40 mhadm
Mamsured Hasd TSL parsmatsrs [E2oz0d)°C JaEr8% 1.38 miadm £ 6 %
Haad TSL temparaturs during iest [(Z1=:03)°C — —
SAR result with Head TSL
BAR aversged over 1 em’ |1 gl of Head TSL canddion
SAR massured I50 W inpul povest BrImW g
SAR nomalkzed rmalieed 19 1 W0 mW iy
SAR ko nominal Hesd TSL parsmatsm ' neasmaized o 1% A0 g E 170 % [kl
SAR sversged ower 10 cm” (10 g) of Hesd TSL candition
SAR maanured 250 i ot power 500 mW ig
SAR nofmatised namailzed o 1W 204 mW ig
AR for nominal Hesd TSL paremeisn ' nommaiized to VW 0.2 mW /g & 16,5 % (k=d)

! Comection 1o nominal TSL panameiens according o di, chapter “SAR Seraitvies”

Cerlificate No:  D1900V2-541_Feb0? Page 1ol 6




No0.2008EEE02261 Page 74 o181

Appendix

Antenna Parameters with Head TSL
impedance. ranslormed o leed posnt 4840 -880
Raturn Loss - 76 4 dB

General Antenna Parameters and Design

| Electrical Delay (one directian) | 1214 ns
Ay lang e use with 100W radisted powee only & siight warming of e dipole neal Ihe leedpoint can be measwred
They dipode is made of standard semangid coaxal cable. The centar conducior of the feeding ine is directly connectlod 1o o

socond arm of the dipols. The antenns is therelomn snor-circuited for DC-signals.
o axcassive foica Musl be appbad W the dipoks arme, becauss hey maght band o ihe soldensd connecliong near the

Temcpoand may ha darmaged
Additional EUT Data
Manulnchurad by SPEAG
Manutachred on Ociobor 4 . 200

Cerificate No: D1900V2-541_Feb07 Page 4 of 6
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DASY4 Validation Report for Head TSL

Date/Time: 20.02.2007 09:25:37
Test labaratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 1800 MHz; Type: D1900V2; serial; D1900V2-SN: 541

Communication System: CW, Fraguency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL 1800 MHz;

Medium parameters used; f=1800 MHz, o=1.38 mho/m; £=38.9, p= 1000kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assassment)

DASY4 Configuration:

Probe: ET30VE-SN1507(HF); ConvF(5.03, 5,03, 5.03); Callbrated: 18.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 SnB601; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDODOP4SAA;

Measurament SW: DASY, V4.7 Build 53; Post processing SW: SEMCAD, V1.8 Bulid 172

Pin = 250 mW; d = 16 mmiZoom Scan (TxTx7)iCube 0: Measuremant grd: dx=Smm, dy=5mm, dz=5mm
Referance Value = 82.1 Vim, Power Drift = 0,058 dB

Feak SAR (extrapolated) = 16.9 \Wikg

SAR(1 g) = 9.73 mWig; SAR(10 g) = 5.08 mWig

Maximum value of SAR (measurad) = 11.3 m\Wig

da ' '
0.000 ‘

-31.36

6.72

-10.1

-13.4

-16.8

0dB = 11.3mW/g

Certificate No: D1800v2-541_FebO7 Page 5ol 6
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Impedance measurement Plot for Head TSL

Certificate No: D1200V2-541_ FebOT Page 6 of B
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ANNEX G EUT APPEARANCE AND TEST POSITIONS

Picture G1: Constituents of the sample (Lithium Battery is in the Handset)
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Picture G2: Left Hand Touch Cheek Position

Picture G3: Left Hand Tilt 15° Position
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Picture G4: Right Hand Touch Cheek Position

Picture G5: Right Hand Tilt 15° Position
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Picture G6: Body-worn Position (towards phantom, the distance from handset to the bottom
of the Phantom is 1.5cm)

Picture G7: Body-worn Position (towards ground, the distance from handset to the bottom of
the Phantom is 1.5cm)
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Picture G8: Body-worn Position with Bluetooth headset (EUT towards ground, the distance
from handset to the bottom of the Phantom is 1.5cm)

Picture G9: Body-worn Position with headset (EUT towards ground, the distance from
handset to the bottom of the Phantom is 1.5cm)



