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Dynamic Range f(SAR},.q)
(Waveguide R22, f = 1800 MHz)

Uncartainty of Linearity Assessment: £ 0.6% (k=2)
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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, B chmentaenier Kaliriordimet
Schmid & Partner - Borvice sulise Pakenoage
Engineering AG € survisio wizaer i taratara

| Zaughausstrasse &3, B0 Zurkh, Switzariand — S swass Callbeation Service
Apcrediied by the Swiss Federal Ofion of Mutology and ADcredaiien Accrpditation Mo.: SC8 108

Thes Bwith Aceredilation Service ls cne of the signaineias io e B
Homtilstensl Agreamant for ths recognition of eaibrathon cetdficates

Client  TMC China Cortificate Mo:  D835VI-443 DeclT
CALBRATIONGERTINGATE - o ol oomman
Ot : [omezencdd ]

Calibration procedure(s) =T} E

L-05.v8 R e
= e e R S
_ | Calibration procedurs for dipole validation kits .
| Calibration dase: [ Becembece. 2008 mmme)
[ Gunditon of the cabtrated tam [InTolerance B =

Thia calbsation canificals documents the traceabliity to national standards, which reslize e physical units of measummoents51).
The mMidssenenils and tha uncartainting with confidenca probabiity ane gihwen on tha Tollowing pages snd mm poan of the cetificat.

A ealibrations have been conducted ot an orvirenment temperatus (2205070 and humidite=T0'%

Calibralien Equipmant wed [MATE eftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod Ery, Carificabon MO} Scheculed Calibration
Provewinr b EPLL4428, GRITAB0TA 13-Sap-07 (METAS, MO, 217-00004) Sap-08
Bowenr sensor B4814 LIS 3T 2aRTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Raleronci 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00581) Juil-0%
Falarancs 10 9B Aflerustor SHAM4T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-08
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-BD1_JardT)  Jpn08
Raoforence Probe ETIOWE (HF) | SN 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sap-08
Secondary Standands [ Chisch Drtn (i housa) Sthidubid Calbratian
Povwnr sonsor HP B481A MY410682317 18-Det-DREPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aghent E44218 W41 D00ETE 11-May-D3(SPEALG, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BTS3E WEATIO0GE554208  18-0ct-01(SPEAL in Roumn chack Oet-0T) Ini Bouse check: Ool-08
Cafibealad by:
s kv T -
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%E? e
R o R e L e A e

This calbention cortificats shall nol bo ropared except in full withou! witisn sggreval of v Labosatorny,

Castificate Mo:  DEISVZ-443_DeclT Paga 1 of
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Calibration Laboratory of i,

Schmid & Pariner
Engineerng AG

Dacgprposniranid L1 B8 Do, fardge e

e
ks

Aiamiin] By So Sonetn. S ol b i b el ACtisasion
Tho Bt Adrtrwdilalintt Service i ons o tha sigeaionas w2 b LA
Wt e g B warad bow v TR O i Dinibe et (atdic e

Gloazary:

T5L tissue simulating Bquid
Come sansithvity in TSL | NORM wy.2
A ot spplcabis of ol measurad

Calibration is Performed According to the Following Standards:
aj IEEE 5 1538-2003, IEEE Recommandad Praclics for Delermining the Paak Spatial-
wmmmgmmummmm
Communscations Devices: Measunsment

Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
. WMFMMnmmumwlm-u
of the certificate. Al figures siated in the cortificate are valld st the fraquancy indicated

= Anfanna Paramelers wilh TSL mmuwmnwmmum
it aocactly’ baiow th center marking of the flal phantom secticn, with the ams onerted
paraiiel 10 tha body axis.

» Feed Paint Impedance and Return Loss: These parameters am measured with the dipole
positicned under the Bquid fifed phantom. Thi impedance statad is ranslommed from the
messuremant o the SMA cannactor 1o the feed point. The Ratum Loss ensures low
refleciad powar. Mo unceriainty required.

* Eectrical Delay: Ora-way delay betwesn fha SMA connecior and (he antanna feed point. Mo
uncerininty requingd.

»  SAR measured” SAR mossured at the stated antanna Mpul powsr,

* SAR rormalized: SAR a5 measursd, normalized to an inpul power of 1'W al tha antanna

» SAR for nominal TSL pararefers: The measured TSL paramaters ars used to calculals the
nomenal SAR result.

Cartificuts Mot DEIV2-443_DecdT Pags 2ol &
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Measurament Conditions
i i e o 1
DASY Version DASYd T
Extrapolstion Advancod Exrapclasion
Pharom Moduiar Fial Praniom vd.9
Distancs Dipole Center - TSL 15 men Wiy Spacer
Zoom Scan Resolution by, = 5§ e
Freguancy BS Az & 1 Bz
Head TSL parameters
FMM
Temparatire Pormithivity Corduttivity
Hominal Head TSL parsmelers F-d e "5 B e
Meaaured Head TEL paramaters {Zozod"C AlLTILE% 085 mhaim £ 6 %
Head TEL tempersture durieg tesl Mizodc - —_
SAR result with Head TSL
| SAR sveraged over 1 cm’ (1 g} of Head TSL Condiion
BAR meagued 250 v inpl posaed 243mWW i g
SAR norralred rprrpizad i W BTIm g
| SAR for nomingl Moed TSL parsssiers fadrraiond o 1'W BTG ig £ 170 % (k=)
BAR wessaged aver Y0 om® (10 gl of Head TSL eorciicn
AR medsuned 250 W inpus powesr TSERW g
SAR normasined normalkzed o 1W BlimiWig
SAR fof norminal Head TSL peramaetens nermalized in 1W £ 3TmWip £ 105 % (=3}

‘Carmection to nominal TSL parameters scconding (o d), chapter *SAR Senaktivitiss™

Cortificale Moc  DAIIWVI-S43 D7

Page Jol b
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Appendiz

Antenna Perameters with Head TSL
e raradoredd i el ot S0.50- 680
Fatrr Logs - Eik of

General Antenna Parameters and Design

[ | 1.402 s |

A vy W LS W, FOOTW rsisted powesr, ooy B Shgil sarming of B dipok e P icncent con e massuned

Troy ks m mace of shircerd Sevengd coans: cabis The i conducoe of B eesng bee o drocly conrecied 1 The
oo o of B Ogoie Tha Sriervss & Tareiors shon-oroshid for DC-Bgnati.
P i pieen NP0l st b appied b0 e cipdie ST B iy MQht band of the scidered corhectons mel e

Remipord iy e darrageed

Additional EUT Data
s dnchured by LPEAG
Warutacrred o0 Soplsnberd. 2001
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DASY4 Validation Report for Head TSL

DradeiTima: 9.12.2007 14:20:15
Tesl boratary: SPEAG, Zurich, Switrerand
DUT: Dipole 835 MHz; Type: DEISVZ; serial: DEISVI-SN: 443

Communization Syatem: CW: Frequancy: 835 MHz: Duty Gycla: 1:1

Medivm: HSL 835 MHz:

Medium parameters used: f=835 MHz; =089 mhoim; £=40.2; p= 1000kg/m’
Phantom section: Flat Section

Measwrament Standand: DASY4 (High Precision Assassmant)

DASY S Configuration:

Probe: ET30VE-SN180T(HF); ConvF(B.01.6.01 8.01); Calibrated: 19.0,2007
Sensor-Surface: 4mm (Mechanical Surface Dalechon)

Elactronics: DAES SnE01; Calibrated: ao.1_2o007

Fhantom: Flat Phantam 4.90; Type: QDODDP4GAA:

Maasurarment SW. DASY, V4.7 Build 53; Post precessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mmiZoom Scan (TxT=TCube 0: Maaswmmenl grid: de=5mm, dy=Smm, dz=Smm
Faference Value = 55,3 Win: Power Ddft = 0.01548
! Peak SAR (extrapolated) = 3.65 Wikg
SAR(1 g) = 2.43 mWig; SAR(1D g) = 1.56 mWig
Mawimum value of SAR (measured) = 2 83 mWig

dB
0.00a

416

-6.24

0 dB = 2.63mWig

Certificate Mo: DE3SVI-443 DechT Pago 5 of B
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Impadance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE

galimngamratm of g\'{fﬂ_ § Schwelrerischar Mailbriordianst
Enginearing AG % G mervitio svicosro ol taraturs
Tsughaussirasss 43, 8004 Zurich, Switzerand '%%? o S gwiss Calluration Service

Acerisiilad by ihe Swiss Federal Cifica of Metmlogy and Accroditation
The Swine Accrediation Service is one of the signateriss 1o the EA
Muiltilateral Agreement for the recognitbon of calilsraticn cortificatas

Cliet  Auden Contificats No: D1900V2-5d018_Mar08

CALIBRATION CERTIFICATE

Ojmct DA900Y2 - SN: 5d018

Calirabion procedurels) QA CAL-05.v8 %
Calibration procedure for dipole validation kits:

Catbraticn datn. March 21, 2008

Condsman of the caibrated iem I Tolerance

This caibration cortificate documents (he iraceakiify to naSonal standards, which rafize the physical units of msasuremsnts (S
Tha maeasursmants and B uncanaintios with confidonca probabilty afe ghven on the following pages mnd mre part of tha cardificale.

A callbéeations hove bosn conductod in the dosad Esbormtory lacility: enviconmmnil (e paratisn (22 £ 3)°C and Fimiddy < T0%.,

Cailibation Equipmant used [MBTE criical for calibration)

Thits caibraboh cedificibo shall nol bo meproduced ecopt in full withoul witlen approval of the labaratary,

Primasy Standarcs 0w Cal Davin (Caltrated by, Conficatn No.) Schadubed Calibrtion

Prwor msler EPM-4424, GEIT4H074 73-S0p-07 (METAS, Mo, 217-00608) Sop-08

Power sansor HP B4B1A WSI7202 THI 3-Sep-OTIMETAS, No. 317-00608) Sop-08

Rodorencs 20 0B Abtenistor BM: 5084 (20g) Hi-Jund¥ (METAS; No 217-00581) Jung

Retoronce 10 B Atlenuator BH: 5047 .2 (10r) Z1-Jun-07 (METAS, No 217-00591) den0a !

Fsteronce Probe ETI0VE SH: 1507 11-8ep-07 (SPEAG. No. ET3-1507_Sepil) Sap-08

Rulerence Probe ESI0VI SH: 3025 11-Gop-07 (SFEAG, Na, ES3-3025 SoplT) Sep-08

DAEA SN 801 15 Jan-08 (SPEAG, Ho. DAE4-B01_land8) darils

Secondary Slondands on Chack Dato {in housa) Schedided Check

Powar aensor HP B4814 MY41082317 16-0¢4-02 (SPEAG, in house check Ocl-0T) I howsmay chegi: Oct-00

RF ganarator Agileni E44218 MY 10008 TS 11-May-05 (SPEAG, in house chock Now-07)  In louse chidk Mow-08

Hatwork Arabyzer HP §T55E USITIN0SES 54208  18-0cl-01 [SPEAG, in house chadk Ocl-07) i neuse ehack: Oct-08
Hama Fumction b

Caliicabid by Clauho Lniler- Laboratary Techniclan SU/\IE:)\/\

Carificate No: D1800V2-5d018_Mards

Page 1ol9
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Calibration Laboratory of A1,

& e Setwelzerischer Kalibrinndionst
Schmid & Pariner — g Sarvice sulsse d'étalonnags
Engineering AG — Servirio svizzer di taratura
Zoughaussirassa 43, 5004 Zurich, Switmriand T S swiss Calibration Service
Accrociiod by fia Swiss Foderal Ofico of Matrology med Accraditabon Accreditailon Mo SCS 108

Thea Swiss Accrodiiation Service is ono of the signatordes to the EA
Mulillsiersl Agreemant for ths recognitlon of calibration cerificales

Glossary:

TSL tissue simulating lHquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless -
Communications Devices: Measurameant Technigues®, December 2003

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

t) Federal Communications Commission Office of Engineering & Technology (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mabile and
Paortable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
* Measuremeni Conditions: Further details are avallable from the Validation Report at the end
of the cerlificate. All figures stated In the certificate are valid at the frequency indicated.

* Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exaclly below the center marking of the flat phantom section, with the arms oriehted
paraligl to the body axis.

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

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

* SAR measured: SAR measured at the stated antenna input power.

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

= S5AR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result.

Cartificate MNo; D1800V2-54016_Mard8 Page 2 of 8



TA Technology (Shanghai) Co., Ltd.
Test Report

No. RZA2008-0539FCC

Page 1670f 176

Measuremant Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYA VAT
Exirapoiation Advanced Extrapalation
Phantom Modular Flat Phaniom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resalution dx, dy, dx = 5 mm

Fragquancy 1900 MHz £ 1 MHz
Head TSL parameters

The following paramatars and calculstions were applied.
Temperature Permittivity Conducthvity

Hominal Head TSL paramotars 220°'C 40.0 1.40 mhodm

Measured Head TSL parametors {220+02}"C ME+E% 1.43 mihoimi + B %

Head TSL temperature during test (213 +0.2)"C — —_
SAR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head TSL condition

SAR moasused 250 mW Inpul power fASmMW (g

SAR normalized nomalized o 1W IrBEmMWIig

SAR for nominel Head TSL paremeters: ' nomalized o 1W 6.4 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head T5L Condition

SAR maasurad 250 mW nput power 488mW /g

SAR nomalized normalized o 1W 198 mW /g

SAR for nominal Head TSL parameters ' normalized 1o 1W 19.5 mW ! g £ 16.5 % (k=2)

! Comection to nominal TSL parameters according o d), chaplor *SAR Sans|tviles®

Cortificato No: D1S00V2-54018_Mards

Page 3ol
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Body TSL parameters
Thia following paramelers and calculations ware applied,
Temparature Parmittivity Conductivity
Mominal Body TSL parameoters 20 53,3 1.52 mho/m
Muaasured Body TSL paramotors (22.0£0.2)°C 52026% 1.55 mhaim £8 %
Body TSL temparaturs during test 21320:2)°C _— —_—
SAR result with Body TSL
SAR averaged over 1 em” (1 g} of Body T5L Condifion
SAR measured 250 mW input power Be3ImW /g
SAR normalized normadized to 1W 5 mW I g
SAR for nominal Body TSL parameters * nommakized to 1W 6.8 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL candition
SAR measured 250 mW inpul power 521 mwWig
SAR nomalized rarmalized to 1W 208mW il g

SAR for nominal Body TSL paramoders

normalized to W

20.2 mW [ g £ 16.5 % (k=2}

¥ Comection to nominal TSL paramaters acconding to d), chapler “SAR Sensitivilles”

-

Carificats Mo D1900VZ-50010_Marta

Pagn 4o0i0
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Appendix
Antenna Parameters with Head TSL

impedance, transfarmed (o feed paint S260+33ji0
Raium Loss -2radB
Antenna Parameters with Body TSL
impedance, translormed to fead point 4850+ 29
Returm Loss - 296 dB
General Antenna Parameters and Design
| Elecirical Delay (one direction) | 1.203 ns

After long term usa with 100W radiated power, anly a slighl warming of the dipole near the feedpolnl can be maasuned.

The dipole is mada of standard semirgid eoaxial cable, The canter conductor of the fesding line i directly connacted to the

second am ol the dipole. The antenna s therefors shart-clrouited for DC-signals,

Mo sxcassive force must be appiied 1o the dipols arms, because thay might band or the soldered conneclions near the

feadpoint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

June 4, 2002

Cedtificate Mo; DIS00V2-50018_Mard@

Page 5ol
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DASY4 Validation Report for Head TSL

Date/Time: 21032008 15:30:20
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:Sd018

Communication System: CW; Frequency: 1900 MHz; Buty Cyele: 11

Medium: HSL LI10 BB:

Medium parameters used: £= 1900 MHz; o = 1.43 mho/m; & = 39.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ETADVE - SN150T (HF ) ConvF(4.97, 4.97, 4,971 Calibruted: 11 092007
*  Sensor-Surface: 4mm (Mechanical Surfnce Detection)
& Blectronics: DAES Snisl]; Calibrused: 5,01, 3008
*  Phantom: Flai Phantom 5.0 (fronth, Type: QDOOOPS0AA

*  bMemurement SW: DASYA, V4.7 Bulld 53; Postprocessing SW: SEMCAD, V1B Build 172

Pin =250 mW; d = 10 mm/Zoom Scan {Tx7x7)yCube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Beference Value = 87.8 Vim: Power Drift = 0.057 dB

Peak SAR (extrapolated) = 16,2 Wikg

SAR(1 g) = 9,45 mWg; SAR(10 g) =498 mWig

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

-3.50

-T.20

-10.8

-14.4

-18.0

0 dB = 10.7mWig

Certificate No: D1800V2-50018_Maros Pagefiof 9
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impedance Measurament Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21.03,2008 16:41:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900VY - SN:5d018

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

Medium: MSL U10 BB;

Medium parameters used: = 1900 MHz: o = 1.55 mho/m; g = 52; p= 1000 kg/m’
Phoantom section: Flat Section

Measurement Standard: DASY4 (High Precision Asscssment)

DASY4 Confipuration:
¢ Probe: ET3DVE - SN 507 (HF); ConvF{4.43, 443, 4.43); Callbrated: 11,09.2007
*  Sensor-Surfece; dmm (Mechanical Surface Detection)
= Ebectropics; DAE4 S0601; Callbeated; 15012048
&  Phantom: Flal Phantom 5.0 (bock |; Type: QDOD0PS0AA

»  Measurement SW: DASY4, V4.7 Build $3: Postprocessing SW: SEMCAD, V1.8 Bulld 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Megsurement grid: dx=3mm, dy=Smm, de=5mm

Reference Value = 9.2 Vim; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 16.1 Wik

SAR(1 g) = 9.63 mW/g; SAR(10 g) = 5.21 mW/g

Miximum value of SAR {measured) = 11.3 mW/g

dB8
o.oon

-3.28

-6.56

-8.84

-13.1

-16.4

i dB = 10 3mWig
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Impedance Measurement Plot for Body TSL
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