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ET3DVE SM: 1736 December 1, 2006

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: 1736 December 1, 2006

Receiving Pattern (¢), 3 = 0°

f= 1800 MHz, WG R22

f = 600 MHz, TEM ifi110EXX
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DVE SN: 1736 December 1, 2006
Dynamic Range f(SAReaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVE SM: 1736 December 1, 2006

Conversion Factor Assessment

f =000 MHz, WGLS R (head) f= 1810 MHz, WGLS R22 (head)
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—@— Analytical —o—yf.gasuremenig —0— Analytical —¢— Measuremenis

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

800 +50/%100 Head 415+5% 0.97+5% 0.56 1.85 651 +11.0% (k=2)
1810 £ 50/+100 Head 40.0+5% 1.40x5% 0.57 2.47 540 +11.0% (k=2)
2450 £50/+100 Head 39.225% 1.80:£5% 062 229 4867 +11.8% (k=2)
450 +50/+100 Body 567+5% 0.94+5% 0.12  1.61 7.74 £13.3% (k=2)
800 +50/+100 Body 550+5% 1.05+5% 047 215 645 £ 11.0% (k=2)
1810 £50/+100 Body 533+5% 1.52+5% 053 278 4,88 11.0% (k=2)
2450 +£50/+100 Body 52.7+5% 1.95+5% 085 21 435 +11.8% (k=2)
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ET3DV6 SN: 1736 December 1, 2006

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

Error [dB]

'B-1.00-080 H-0.80-0.60 H-0.60-040 B-0.40-020 W-0.20-0.00 _
|B000020 B020.040 MO40060 MOS0 WOL10D | |

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ANNEXF: DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner T

Al gilSg G Schwslastinchel Kalibrasdienit
Engineering AG — e o Berien nuinen b
Zoughausstrasse 43, 5004 Zurich, Swizerland J [RR————
:’E’S‘ ‘ﬂh B goien Caliimation Birvice
Accredited by the Swies Federal Dffice of metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA Accreduation Ma: SCS 108
Multilateral Agreement for the recognition of calibration certificates
Clignt TMC China Certificate No: DBI5SVI-441_Feb0?

CALIBRATION CERTIFICATE

[ Cbject | DBIEV2-SN: 443 |

| Calibration prul;adur;ﬂ'l QA CAL-05.VE
Calibration procedure for dipole validation kits

[ Callbration dats: | February 19, 2007 |

Conditien of the caliorated ilem In Tolerance |

This =slitsration canificate documents the traceabiity 1o national standards, which realize the phyaical units of messuremsnts(S)
The measurements and ihe uncertaintias with canfidence probobility are given on the following pages and ara part of tha cerlificals

Al calibrations have been conducted at an environment lempetaturs (2243)°C and humidity<70%

Calibration Equigment used (M&TE crifical for cal@rataon

Primary Standards O Cal Data [Callbmied by, Cartification NO | Sohedulad Calibeation

Power miter EPW-442A GHITAB0T04 03-0ct-06 (METAS, NO. 217-00608) Oet07

Power sansor 84814 JS3T202TE 03-0ct-06 (METAS, NO 217-00608) Dgl-ar

Referance 20 dB Atenuator SN.5086 (20g ) 10-Aug-08 (METAS, NO. 217-00581) Aug-07

Reference 1ﬁ dB Attenuator SHS04T 2 (10r) 10-Aug-08 (METAS, NO. 217-00581) Aug-07

CAE4 SMB01 30-Jan-07 (SFEAG, ND DAE4-001_Janl7) Jdar-C8

Rference Probe ETI0VE (HF) SN 1507 18-001-08 (SPEAG, NO. ET3-1807_OclDE) Cot-07

Secondary Slandards 1D Check Data (In house) Scheduled Calibration

Power sensor HP B481 4 MY41082317 18-0cl-02(SPEAG, In howse check Oet-05) In howse chack: 0cl-07

RF genermtor Aglant E44218 MY4100067T8 11-May-08{EPEAG, in house check Now-05) In house check: Nov -07

Metwork Analyzer HP 87T53E | US3TIE08BESA206  TE-Och01(BPEAG in house check Oct-08)  In house check. Oct -07

Name Funetion Signature

Cabibrated by Marcel Fehr Laboratory Technician ;

P

Approved ty Katja Pokovic Technical Director / - -
ol o -
L 2

Issued; February 21, 2007
This calibeation certificale ehall not be reported except i full without written approval of the laboaratory.

Cortificats No:  DBI5VZ-443 Febl7 Page 1 of &
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Calibration Laboratory of W NSy Scirasiinriachar Kalibrardsnst
Schmid & Partner = ; Service wuinen o ebon nage
AG s 03 Bwivizin evidimio o e atrs
Zsughsussiwanse 41, 8004 Furich. Switsartand — iﬁ; S uies Calliwation Servics
Auirmied by i Seing Fede sl 0o o Merulugy e Alssdiatos Accrsimation Ne.:. BCS 108

The Goving Accreditaticn Sereice o ome of (he sgraioies (o the L&
Wuiltimtmral Agreemmsl for the recogretnn of caklslios cemficsms

Glossary:

TSL tissue simulating kquid
ComvF sansitivity in TSL / NORM 2,y.2
WA nat applicable or nol measured

Callbration Is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Recommended Praclice for Datermining the Peak Spatial-
nmmwm:mmnwmmm
Cammunications Devices: Measuremen! Techniques®, December 2003

by CENELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure 1o sleciromagnetic fields from mabile phones (300 MHz - 3 GHz),
July 2001

¢) Federal Communications Commisaion Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Eleciromagnetic Fialds, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bullstin 65

Additional Documentation:
d) DASY4 Systern Handbook

Methods Applied and Interpretation of Parameters:
+  Mepaagremant Conditions: Further details are available from the Validation Report al the and
of the cedificate. Al figures stated in the certificate are valid at the frequency indicated.

« Antanna Paramelers with TSL. The dipole is mounted with the spacer to position lis feed
paint exactly below the centar marking of the flat phantom saction, with the arms onanted
parallel to the body axis

s Feed Paint Impadance and Raturm Loss” These paramaters are measured with the dipole
pasitioned under the liquid filed phantom. The impedance stated s transformed from the
maasurement at the SMA connecior 1o the feed painl. The Return Loss ensures low
reflecied powsr. No uncerainty requined.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed paint. No
uncedainty required.

= SAR measured. SAR measured at thi stated antenna input power,

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

» SAR for nominal TSL parameters. The measured TSL parameters are used 10 calculate the
nominal SAR rasult.

Certificate No: DB3SV2-443_Febl7 Page 2 of 8
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Measurement Conditions
QASY systerm configunsfion, 8e far 86 ot given on page 1.

DASY Version DASY4 V4T

Extrapolation Advanced Extrapolation

Pharom Moduler Fiat Phantom Vd

Distance Dipols Center - TSL 15 mm Wil Space:

Zoom Scan Resolution du, oy, dr = 5 mm

Frequancy B35 MHz £ 1 MHZ
Head TSL parameters

The foliowing parameters und caloulstions were apphed.
Temperature Pormittivity Conductivity

Nominal Head TSL paramaters noc 45 080 mboim

Messured Head T5L parameters (2 0£03)°C WIkE% 088 mhaim £ 6 %

Head TSL temparsture during test @12x03)°C - -
SAR result with Head TSL

BAR sversged over 1 om’ (1 g) of Head TSL Condition

SAR measured 250 mi inpul power 24BmW g

SAR normalzed nomalized to 1W GH0 mWig

BAR o nomirel Hoad TSL parsmeiers normalized 1o TW B.TOmW ig 2 17.0 % (k=2)

BAR sversged over 10 cm® (10 g} of Hesd TSL condibon

SAR measured 250 mW input power 160mW /g

SAR normalised normalized o 1W G40 mW i g

SAR for nominal Head TSL parametsn ’ normalized o 1W B.3ImW Ig £ 16.8 % (k=)
Cortificate No: D835VI-443_Febl7 Page 3ol 6
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Appendix
Antenna Parameters with Head TSL
Impedance, rarmsformed 1o feed pon 50,50 - 6.8 K

Awnturn Loss - 8.8 dB

General Antenna Parameters and Design

[ Elwcincat Deiay (one crscpon) | 1.402 nw |

After ong e Lse with 100W radiated powes, only @ elght warming of T dipoke naar N Isecpoinl CAn B Maksured

T digecale i immce of slandard semngic coansl cabie  The s conoueine of M fseding line & Seeclly connecied 0 the
el v of e Giooke. The anisnne is therelons shor-circuted for
Mo aecogsve lores mutt e applieg 10 the dpole arms. because They Might Bend o the soldersd CoNNOCDONS Neer e

leesdpnind iy e damaged

Additional EUT Data
Manutacturad by SPEAG
Manulsctursd on Seplambedd, 2001

Certificato No:  DEISVZ-443_Febl? Pagn 4 of 6
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DASY4 Validation Report for Head TSL

Date/Timea: 19.02.2007 10:04:15
Tast laboralory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBI5V2; serial: DB25VI-SN: 443

Communication System: CW, Frequency: 835 MHz, Duty Cycle: 11

Medium: HSL 835 MHz.

Medium parameters used: f=835 MHz; 0=0.88 mho/m; £=38.6; p= 1000kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assassment)

DASY4 Configuration:

Proba: ET30DVB-SN1507(HF); ConvF(8.01,6.01,6.01); Calibrated: 18.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 SnB801, Calibrated: 30.1_2007

Phantom: Flat Phantom 4.80L; Type: QDO00P48AA;

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

Pin = 260 mW; d = 16 mm/iZoom Scan (Tx7xT)iCube 0: Measuremant grid: dx=5Smm, dy=5mm, dr=5mm
Referenca Value = 58.8 Vim; Power DOrift = 0.010dB

FPeak SAR (extrapolated) = 3.72 Wikg

SAR(1 g) = 2.48 mWig; SAR(10 g} = 1.60 mWig

Maximum value of SAR (measured) = 2.70 mAig

dB
0000

-2.08

-4, 16

8.32

0 dB = 2.70mWWig

Certificate No; D8)5VI-443_Feb0T Page 5ol 6
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Impedance measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

e
Englneering AG = e\ ¢ Barvia suines Tetakenags
Zeughausstrasse 43, 8004 Zurich, Swizerland u c Badvigio svireo o eraturs
S fuses Cailtwation Servics
Aocredited by the Swiss Fedamal Ofice of metology ano sooreueon
The Swiss Accreditation Service Is one of the signatories to the EA Meeradtation bo! SCS 108
Multilateral Agreement for the recognition of calibration certificates
Client TMC Ghina Certificate No:  D1800V2-541_Feb0?
CALIBRATION CERTIFICATE
| Otject | D1800V2-5N: 541 |
Calibation procedureis) QA CAL-05vE
Calibration procedure for dipole validation kits
| Calitration date: | February 20, 2007 |
| Candition of the calibrated llem | In Tolerance

This cadibration certificate decuments Ine traceability 1o national standards, which realize the physical units of measurements(SI)
The measurements and the uncenainiies with confidence probability ame given on the fallowing pages and are pan of the cenificais

Al calibralions have been conducied af an environmend temperature (2243070 and hurmiddy<70%

Cabioration Equipment used (MATE critical for calibration)

Primary Sandards =23 Cal Data (Calibrated by, Cartification KO} Sehaduled Calibration

Ponwer matar EPM-442A GBITABOTO4 03-Dct-08 (METAS, NO, 217-00808} Oci-07T

Power sensor 84814 usaraeares 03-0c1-08 (METAS, RO, 217-00808) Oct-07

Refelence 20 dB Attanusator SN 5088 (20g ) 10-Aug-08 (METAS, MO, 217-008581) Aug-07

Reference 10 dB Attenustar SN504T_2 (10¢) 10-Aug-D8 (METAS, ND. 217-00581) Aug-07

DAE4 Shaot 30-Jan-O7 (SPEAG, MO DAES-801_Jan0T)  Jan-0B

Raference Probe ETIOVE [HF) | SN: 1507 18-001-08 (SPEAG, NG, ET3-1507_Oei106)  Oel-07

Sacondary Slandards Dt Chack Data {in house) Scheguled Calibraton

Powar sensor HP 8814 MY41082317 18-0ct-02{SPEAG, in house check Oct-05) In house check: Om-07

RF generalor Agheni E442 18 MY41000876 11-May-05{SPEAG in house chack Nov-08)  In house check: Nov -07

Newark Analyzer HP B753E US3IT0058554206  18-0ct-01(SPEAG, in house check Dct-08) In house chack; Ol -0T

Name Function Signature
Calbrated by: Marcel Fehr Laboratory Technician. W ',;.1" o
as

hepeoved by Katja Pokovic Technical Director //(;_,;,; f@_

Issued: February 21, 2007
This calibration certificate shall not be repored except in full withou! wilten approval of the Izboratory.

Cartificate No:  D1800V2-541_FebO7T Page 1 of &
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-

c Service wuiven dEaine g
Barviio yvlaero o taratns

5 mutss Cailtestion Service

it by T Geins fadens Dffoe o Myplraiogy oo Auasdistur Accrsiiaiion Mo . SCS 108

Th fwing Accrediation Bervics s one af ihe sgraieries (o the LA
MuMisstersl Agrasment bor the recogaition of cakbrebaon ol ates

Glossary:

TSL tissua simulating liguid
ConvF sansilivity in TSL / NORM x.y.z
MIA 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: Measuramen! Techniques’, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absarption Rate
related o human exposure 1o slectromagnetic fields from mobile phones (300 MHz - 3 GHz),
duly 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 Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Expasure to Radialrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s  Measurement Conditions: Furthar details are avallable from the Validation Report al the end
of the certificate. All figures stated in the cerificate ara valid al the frequency indicated.

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

» Feed Point Impedanca and Return Lass: These parameters are maasured with the dipole
positioned under the liquid filled phantom. The iImpedance stated Is transtormed from the
measuremant at the SMA cannector to the feed point. The Relurn Loss ensures low
reflected power. No uncertainty required.

» Elecirical Delay: One-way delay batween the SMA conneclor and the antenna feed point. No
uncertainty required.

+ SAR measured: SAR measured at the staled anienna input power.

« SAR normalized: SAR as maasured, narmalized 1o an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters ane used 1o caiculate the
nominal SAR result.

Certificate No:  D1900V2-541_Feb07 Page 2ol 6
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Measurernant Conditions .
DASY Version DASY4 a7
Extrapolation Advanced Extragcebon
Prantom Wodular Flat Phamiom VE.0
Distancs Dipols Cantar - THL 10 mm with Spaces
Zoom Scan Reschaion du, dy, dz = & mm
Fraquancy 1000 MHE & 1 Mz
Head TSL parametors
W
Tamparaturs Purmittivity Condustivity
Heminsl Head TBL parametars no'c 400 1.40) mhalm
[ d Head TSL p imrn (2202 03}°C M8 % 1.38 minadm & %
Hesd TSL temparature during iss (Z21=03)°C — —_
SAR resull with Head TSL
BAR aversged over | em' (1 g) of Head TEL candion
SaF massured T80 W nput poves: 0rImW g
SAR nomaikied rewmaliend o 1W 340 MW ig
SAR for nominal Hesd TSL parsmatsm ' neasmaized o 1% 200w /g # 170 % (ked)
BAR averaged over 10 om’ (10 g) of Hesd TSL condibgn
SAR mamnLrmd 250 i inpul power L.00 mW ig
SAR normatised nomaiized o VW 204 mW i
SAR for nominal Hesd TSL paemelars normaiired o W 02w g2 188 % (k=]

! Covrection 1o nominsl TEL paramadens according ko di, chagter "SAR Sersitivles”

Coertificate No:  D1900V2-541_Feb07? Page J of 6
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Appendix
Antenna Parameters with Head TSL

Irpedance, ransiormead to feed poent A4 0 - B8O
Riturn Loss -8 4 dB

General Antenna Parametars and Design

| Emctnical Detay (one drecuan) | 1214 ne |

Aftar W0ng 18m L With 100W mdialed powe:. anly a sight warming of the dipole neas i loedpoint can be measured.

The depole I8 made of slandand seminghd coaoal cable The centar conducior of the feeding ine s dreotly conmecled Io he
socond arm of the dipols. The antenns is theelom nor-circuited for DC-signals.
o axcassive fored must be applod &0 the dipole arme, becauss (hey might band or th soldered connections rear the

Temcprunt may b damaged.

Additional EUT Data
anulnctumad by SPEAG
Manutnchired o Oclobor 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 1900 MHz; Type: D1900V2; serial: D1900V2-SN: 541

Communication System: CW, Frequency: 1800 MHz: Duty Cycle: 1:1

Medium: HEL 1800 MHz;

Medium parameters used; f=1900 MHz, o=1.38 mha/m; £,=38.9, p= 1000kg/m’
Phantom section; Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET3DV8-SN1507(HF); ConvF(5.03, 5,03, 6.03); Callbrated: 18.10.2006
Sansor-Surface: 4mm (Mechanical Surface Detection)

Elactronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDODOP4gAA,

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

Pin = 250 mW; d = 16 mm/Zoom Scan (Tx7x7)/Cube 0: Measuremeant grd: dx=Smm, dy=5Smm, dz=5mm
Referance Value = 82.1 V/m; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 5.73 mWig; SAR(10 g) = 5.08 mWig

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

dB
0.000

-1.36
6.72 |

-10.1

-13.4

-16.8

0 dB = 11.3mWig

Certificate No:  D1800V2-541_Febd7 Page 5ol 6



Impedance measurement Plot for Head TSL
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