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ET3DVE SN:1531 January 29, 2008
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Deviation from Isotropy in HSL
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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

Callbration Laboratory of 7 Bttt Malirid
Schmid & Partnar = Sorvics suisee disonnage
Enginesring AG € survisio svizawrs o taratura

| Zaughausstrasse &3, 8034 Zurkch, Switzertand — S swis Callbeation Servics
Aporediied iry tha Swiss Federal (s of Mutoiogy ard Anonsaien Accraditation Mo.: SC8 108

T Bwitia Accredilation Service ln one of the signatosies io e A
domilsteral Agraament for tha recagnitien of egibrathon certficates

Client TG China i L
: T i i i
CALBRATONREIGAE . e e
[Goeer i [DassvzsNcads™ R
Callbration procodurafs) QA w

L-05.v8 SRR -
i e S e ot h e
: Calibration procedurs for dipole validation kits .
| Galibraton date: [Dwcambwr o 300 | T
[ Guentiton of the catbrted tam [inTolerance =~ AR =

Thia cabtration cestificale documents the traceablity to national standards, which fealze B physical wnits ol measursmants(51),
Thele ritibiiisanvints and Bha uncarainting with confidenco probabdity ane given on th lallewing peges mnd s par of the csstificats,

A1 ealivrations have beon conducted ot an orrdrenment termperabuers (2205000 and humiditye=T0%

Calibalion Equipmant uwed [MBETE atizal for caliralion)

Prienary Standards 1D# Cal Datn (Calibratid by, Conification MO} Scheculed Cabration
Prigwmar imater EPRA-4428, CGRITLBOTH 13-S3ap-07 (METAS, MO, 217-00808) Sap-08
Powtr sensor S4E14 L3 T 327D 13-5op-07 (METAS, HO, 217-00G08) Sup-08
Raterance 20 48 Atoriio SH:5088 (209 ) 12 JubT (METAS, MO, 21T7-00581) k-0
Fealaranca 10 4B Atlamusion SNS04T_2 (100 12-Jud 07 (METAS, HO, 21 T-00581) Jul-08
DAE4 SHGO1 30-Jan-07 (SPEAG MODAE4-BD1_JarlT)  Jan08
Faleronce Probe ETI0WE (HF) SN 180T 18-Zep-07 (SPEAG, MO. ET3-1807 Eapll?) Sap-08
Sscondary Standards 10 Chack Data fin housa} Sehiduléd Calibration
Fovwnr sonsor HP 84814 MY$ 1T 18-Ot-0NEPEAG, In house chock Oct-07)  In house check: Ocl-00
RF genesaior figlend E44218 M4 1067 1i=May-05(SPEAG, In house chistk Now-0T) I Pouse chick: Naw0g
Matwork Anatyrer HP BT53E USITIMGESS4008 18Ot 1{SPEAL, in housa chack Det-0T) In Fouse check: Ool-08
Calibraled by
Approreod

= i T e e
%M;“éﬁiﬁwmﬁgg

:&:‘.
o s
e T

s
i
o
i
=
:
i

SR B kg E :
|ssuesd: Decamber 10, 2007
This caliention cortificate ehall nol ba repared eocept in full withou! wittsn sggweval of i Labasatory,

Cortificate No:  DEISVI-442_DecdT Paga 1 of 8
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Calibration Laboratory of -t

Schmid & Portnar e
Enginesdng AG
Faegroonnirens &3, B D, Sednurtra s

ACLIm N by Feb Bonitus £ opdemid ffa o Meddicas el Aopiielon
Ty Bl Aottt Sarwicn i o ol B migealiories 1o s [A
St e Al o v e e o Tl hemaa Cemi e

Glossary:

T5L tssue skmulating quid
ConvF sensitivity in TSL { MORM wy.2
A not sppicalis o nol measured

Cafibration is Performed According to the Following Standards:

a) IEEE 5td 1538-2003. 1EEE Recemmandad Praclios for Delérmining the Paak Spatial-
Averaged Specific Absomiion Rate {SAR) In the Hurman Head from Wirsless
Communications Devices: Measursment Techniques®, Decamber 2003 ’

b} CEMELEC EN 50381, "Basic standard for the measurement of Speciflc Absorption Rate
mmwuwmmmmqmm-sm,

€) mewmﬂwaTM{me
“Evalusting Compliance with FCC Guidelines for Human

Supplament T (Edition 1-01) i Bulletin 85

Additional Dioe umeniation:
d) DRSY4 Systern Handbook

Methods Applied and Interpretation of Parametors:
*  Measurament Condiions: Further detailts e svailable inom ihe Validabon Report at the ond
of the cortificate. Al figures stated in the cortificate are valld gt tha trequancy indicated,
*  Anfennd Paramelers with TSL: The dipods is mounted with the spacer to position its feed
point aucactly balow e conter marking of the fial phantom section with the ame orderted
paraied i the body axis.

*» Feed Paint Impadance and Retumn Loss: These parameters are messured with the dipole |
positicned under the Bquid Mied phantom. Tha impedance stated i traneiomned from the
measiremant 5 (he SMA connactor 1o the feed poinl. The Ratum Loss ensures low

refleciad power. Mo uncerainty requited.
* Eectrical Delay: One-way elay Dotwean tha SMA connector and the antanna feed poid. Mo
uncerinénty rmquirad.

»  SAR measured” SAR moasured at the stated anianns EYpul power,

+ SAR normalized: SAR ae measuned, normalized to an Inpul power of 1 W al the antanna

»  SAR for nomingd TSL pararnefers: The measursd TSL parameters e used to calculals the
noimenal SAR resus,

Cartificate Mo:  DBISV2443_Deco? Page 2 of &
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Meaasurement Conditiana
s 1.
DASY Yertion DASYA VAT
Extrapotation Advancod Exdrmpolaion
Phartom Mo der Fiad Phatom V.8
Diistancs Dipole Centor - TSE 15 mon Wil Spacer
Loom Scan Resalution ohi, @y, 4 w5 ot
Fraguancy B3 Mz & 1 e
Head TSL parameters
F&mmm
Temparatune Pormittivity Cmafiretivity
Hominal Head TSL parsmalers. prdie s 41 5 L
Meaaured Head TEL paramaetors Crrdnd 3l g ol AT EE % 85 mhaim 26 %
Head TEL temperaturs durlng tesl HItedC - —_
SAR result with Head TSL
| BAR sveraged over 1 e’ (1 ) of Hoad TSL Condbian
BAR msagred 250 e ingul poaer 2A4Im g
SAR roresalioad mprengdzed ie 1 R7imWig
| SR Ao mcemingll Mowd TSL parsessters ' agrmaloed o Vi BT g & 170 % (h=2)
FAR srevringed aver 10 om® (10 ) of Head T5L eaeiiion
BAR rmavored 250 S input power TIEEN g
SAR normoined sarmakand e W B2AmiWig
SAR for fartinal Head TS0 parametens | nermalkned o 1W 3T ig £ HES % (k=3

"Cormeetion ta nominal TSL pararmeters sceording 1o o), chapier “SAR Senaitivitiss™

Gottifscote No:  DRISVIL43 DacaT Page T ol 6
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Apperdin
Antenna Parameters with Head TSL
e Iraredloaresd 85 Tl 550680
Fhpturs Lo - o

General Antenna Parameters and Design

[ Erectrea Deiay tone erpctony | 140208 |

A ey e L W, FOOTW rscisstend powar, iy @ hgil marming of e digoks nedd 1 leadaoend can be maasured.

Thp Spcks m made of Sincend SEvrigd coansd caibls. The chnie conauctme of B lesdng Bne o GRSy oisnikacied W he
st s of B igeibe. T dnfienns i Sarmilors whori-Cirouhict for DC-Egngte.
i bt B Pt bt appiesd I thas chpis ST, B iy might band o the sckdare:! corfactons i ha

koot rary e darrsagpedd

Additional EUT Data
M dwciored by EPEAG
WSt e o Sophantigrd, 2001

Corificg Ma:  DEITVI-4A3_DecOT Page d of &
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DASY4 Validation Report for Head TSL

D Tima: 812 3007 14:20:15

Test laboratory: SPEAG, Zurich, Switzarand
DUT: Dipele 835 MMz, Type: DEISVZ; serial: DEISVI-SN: 443

Communication System: CW: Frequancy: 835 MHz; Duty Cycle: 1.1
Misthirm: HSL B35 MHz:
Mepctium parametars used: =835 MHz; o=0,89 mhaim; g240.2. g= 1000kgm’
Fhamiom section; Flyl Saction
Measurarnent Slandard: DASY4 {High Procision Assassmant)
| DASYd Configuration,

®  Probe; ETIOVE-SN1S07(HF); ConvFi5.01.6.01,8.01): Callbrated: 15.0.3007

*  Sensor-Surfaca: 4mm (Mechanical Surface Deiscion)

® Elecironics: DAES Sn801; Calibrated: 30.1_2007

&  Phantom: Figl Phantom 4,80, Type: QD00DP49AA:

& foasmamand SWi DASY, V4.7 Bulld 53 Post procaasing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mmiZoom Scan (TeTTICube 0 Maasunamen geid: de=Smm, dy=Smm, dz=Smm
Fnfirance Value = 55,3 Vime Power Dt = 0.01548
| Feak SAR (extragalated) = 3,65 Wikg
SAR{1 g) = 2.43 mWig; SAR{10 g) = 1.56 mWig
Mavdmum vadus of SAR (measured) = 2.83 miWig

dE
.ooa

-2.04

A6

-6.24

-H.32

0.4

0dB = 2.83mWig

Cerificalo Mo: DEISVZ-443 Dech? P 6ol B
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Impadance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of S Schweizerischer Kalibrierdianst

Schmid & Partner - = Service suisse détalonnage
Engineering AG % C ' senviito svizzero ol tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland Y S swiss Callbration Sarvice

Ly

sl

Accradited by the Swiss Federal Offica of Metrology and Accreditation
The Swiss Accreditation Service Is one of the signatcries to tha EA
Multilateral Agresmant for the recognition of calibration cartificates

Client Auden

CALIBRATION CERTIFICATE

Cartificate No: D1900V2-5d018_Apr07

Object C1900V2 - SN: 5d018

Callbration procedure(s) QA CAL-05.vE .
Calibration procedure for dipole validation kits

Caiibration date: April 23, 2007

Conciton of the caibrated e |0 Tolerance

This calbration certificate documants the raceability b naBonal standands, which realize the physical units of measurements (51).
The messurements and tha uncanainties with confidence probabllity ane given on the following pages and ane part of the cedificate.

Adl calibrations have been conducted in the closed laboratory facility: emironment ismperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for callbration)

Primary Standards oW Cal Dt (Calit i by. Cortificabe No.) Scheduled Calibration

Pervid rgles EPh-4424 GEITIB0TOL 03-Oct-08 (METAS, Mo. 217-00608) Oct-07

Penveir sanesor HP 84814 USIT200783 03-Oct-08 (METAS, Mo, 217-D060E) Oct-07

Roforence 20 dB Alenuator SN: 5088 (20g) 10hang-06 (METAS, Mo 217-00501) Aug07

Raference 10 dB Aterusatbor SM: 5047.2 (10r) 10-Aug-D6 (METAS, Mo 217-00561) Aug-0T

Reference Probe ETI0VE SN: 1807 16-0ct-08 (SPEAG, No. ET3-1507_0Oca0a) Oct-07

Reberence Probe ESIDNVG SN; 3025 18-0c1-06 (SPEAG, No. ES3-3025_DctDg) Oet-07

DAE4 SN 801 30-Jan-07 (SPEAG, No. DAE4-B01_Jan0T) Jan-08

Secondary Slandards ow Chaeck Date (in housa) Scheduled Check

Power sensor HP B4814 MY41082317 18-0c-02 (SPEAG, in houss check Oct-05) In house check: Oct-07

RF generator Agilent E44218 BY41000675 11-May-05 (SPEAG, in housa chock Nov-05)  In house check: Now-0T

Matwork Analyzer HP §T53E USITIDNGES 54208 18-0ct-01 (SPEAG, In house check Oct-08) I o check: Oct-07
Mame Function Signabure

Cailibrated by Claudio Leubler Labaratory Technician [' 'I'E\/\

Approved by Halja Pokovic. Technical Manager

This calibration cerificate shal nol be reproduced excepl in full withoul wiitien approval of the laboratory.

v A

Issued: April 26, 2007

Cartificate No: D1900V2-5d018_Apr)7

Fage 1 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerizscher Kalibrisrdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

s Swiss Callbration Service

Accrodited by the Swiss Federal Office of Matrology and Accreditabion Accreditation Mo.: SCS 108
The Swiss Accreditation Service iz one of the signatories to the EA
Multilsteral Agroement for thi recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MNIA not applicable or not measured

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

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 System Handbook

Methods Applied and Interpretation of Parameters:

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

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 oriehted
parallel to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filed 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.

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

Carificate No: D190002-5d018_Aprl? Page 2 of 9
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Measurement Conditions

DASY systern configuration, as far as not given on page 1,

DASY Version DASY4 Va7
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phaniom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Loom Scan Resclution

dx, dy, dz = 5 mm

Fragquency

1900 MHz + 1 MHz

Head TSL parameters

Tha following parametars and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220*C 40.0 1.40 mhao/m
Measured Head TSL parameters {220+ 02)*C J0516% 1.46 niholim + 6 %
Head T5L temperature during test {2151 0.2)*C - —

SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL condition
SAR measurad 250 mW Input power 9.35mW i g
SAR normalized nofmalized o 1W ITAMWIg
SAR for nominal Head TSL parameters. ' nommalized o 1W 364 mW/g£17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.94 mW g
SAR normalized nommalized lo 1W 19.8 mW g
SAR for nominal Head TSL parameters. ' normalized to 1W 19.5 mW [ g £ 16.5 % (k=2)

' Comection 1o nominal TSL parameters according to d), chapler “SAR Sensitivities™

Cantificate No: D1800V2-54018_Apa0T

Page 3 of 9
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Body TSL parameters
The Inllnwlng parameters and calculations were applied,
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 22.0*C 533 1.52 mhaim
Measured Body TSL parameters (22020.2)*C 52.0%£8% 1.58 mha'm £ 6 %
Body TSL temperatura during test (21.0£0.2)°C —_— —_—
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power A55mW g
SAR narmalized normalized to W 3/2mWig

SAR for nominal Body TSL paramaters

normalized to TW

36.8 mW /g £17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mWW input power 51T mW /g
SAR normalized normalized to TW 20T mW /g

SAR for nominal Body TSL paramelers

normalized to 1W

20.2 mW/ g £ 16.5 % (k=2)

¥ Comaction to nominal TSL parameters according to d), chapler *SAR Sensithities”

Certificate Mo: D1800V2-503018_Apad7
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point S250+330
Retumn Loss -27.9dB
Antenna Parameters with Body TSL
impedance, transformed o feed point 4850+ 290
Raturm Loss -28.6dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.203 ns

After long termn 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 feading line is directly connected to the

second am of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied o the dipole arms, because thay might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Juna 4, 2002

Certificate Mo: D1900V2-5d018_Apr07

Page 5 of 9
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DASY4 Validation Report for Head TSL
Dates Time: 23.04.2007 14:40:32

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1#0V2 - SN:5d018

Communication System: C'W; Frequency: 1900 MHz;, Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: £ = 1900 MHz; ¢ = 1.46 mho/m; & = 39.5; p = 1000 kgfm‘]
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
&  Probe: ET3DV6 - SM1507 (HF ), ConvF(4.97, 4.97, 4.97); Calibrated: 19.10.3006
*  Sensor-Surface: 4mm (Mechanical Surface Detection) .
*  Electronics: DAE4 Sn60]; Calibrated: 30.01. 2007
*  Phantom: Flat Phantom 5.0 (front); Type: QDODDPS0AA

*  Measurement SW: DASY4S, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 88.2 V/m; Power Drift = 0,034 dB

Peak SAR (extrapolated) = 15.9 Wikg

SAR(1 g) = 9.35 mW/g; SAR(10 g) = 4.94 mWig

Maximum value of SAR {measured) = 10.3 mW/g

-1.20

-10.8

-14.4

-18.0

0.dB = 10.3mW/g

Certificate No: D1800V2-5d018_AprO7 Page 6of 9
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Impedance Measurement Plot for Head TSL

23 Apr 2087 11156134

EHI si1 1 UFs 2 5LEIT e R2TAS 4 27404 pH 1 900, A0 B30 HHz
i m&..

PR LY
Dw 1 s

Cor

/

CHZ S11 106 3 dB/REF -29 B Bi-27,983

Cor

1
\

START 1 GOD.000 200 MHZ

STOP 3 100.000 000 MHz

CHl Harkers

11 43660 o

1.80008 Gz

CH2 Markers

15=14.983 dB
LERBBD GHz

Cartificate No: D1900V2-5d018_Aprd7
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DASY4 Validation Report for Body TSL

Date/Time: 23.04.2007 16:11:04
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: MSL U10 BB;

Medium parameters used: £= 1900 MHz; o = 1.58 mho/m; & = 52; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
¢ Probe: ETIDVE - SMES0T (HF); ConvF(4.43, 4.43, 4.43); Calibsated: 19.10.2006
*  Sensor-Surface: 4mm (Mechanical Surface Detection) -
«  Electronics: DAE4 Sn601; Calibrated: 30.01,2007
*  Phantom: Flat Phantom 5.0 (back); Type: QDODDPSOAA

¢ Measurement SW: DASYS, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin =250 mW; d = 10 mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 88.3 Vim: Power Drifi = 0.032 dB

Peak SAR (extrapolated) = 15.7 Wikg

SAR(1 g) = 9.55 mWg; SAR(10 g) = 5.17 mW/g

Maximum value of SAR (measured) = 10.7 mW/g

dB
o.000

-3.28

-6.56

-9.64

=131

-16.4

0 dB = 10.TmW/g
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Impedance Measurement Plot for Body TSL
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ANNEX H: THE EUT APPEARANCES AND TEST CONFIGUNATION

=
1
=
-

Picture 4: Constituents of the sample (Lithium Battery is in the Handset)
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Picture 5 Left Hand Touch Cheek Position

o

Picture 6 Left Hand Tilt 15° Position
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S e .
Picture 7 Right Hand Touch Cheek Position

Picture 8 Right Hand Tilt 15° Position
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Picture 9 Body, towards ground, the distance from handset to the bottom of
the Phantom is 20mm)

Picture 9 Body, towards phantom, the distance from handset to the bottom of
the Phantom is 20mm)
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Picture 10 Body with earphone, towards ground, the distance from handset to the bottom of the Phantom is
20mm)



