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1g/10g Averaged SAR
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Figure 105 Z-Scan at power reference point (Body, Towards Phantom, GSM 1900 GPRS Channel
661)
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GSM 1900 GPRS Towards Phantom Low

Communication System: GSM 1900+GPRS(2Up); Frequency: 1850.2 MHz;Duty Cycle: 1:4

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.48 mho/m; €, = 53.1; p = 1000 kg/m®
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE4 Sn679;

Towards Phantom Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.173 mW/g

Towards Phantom Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.61 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 0.233 W/kg

SAR(1 g) = 0.156 mWI/g; SAR(10 g) = 0.100 mW/g

Maximum value of SAR (measured) = 0.167 mW/g
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Figure 106 Body, Towards Phantom, GSM 1900 GPRS Channel 512
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1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =5, ¥=3
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Figure 107 Z-Scan at power reference point (Body, Towards Phantom, GSM 1900 GPRS Channel
512)
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ANNEX D SYSTEM VALIDATION RESULTS

System Performance Check at 835 MHz

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 443

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; o = 0. 93 mho/m; €, = 42.69; p = 1000 kg/m3
- Probe: ET3DV6 - SN1531; ConvF(6.85, 6.85, 6.85);

- Electronics: DAE4 Sn679;

d=15mm, Pin=250mW/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 2.54 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) /Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 55.0 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.34 mWI/g; SAR(10 g) = 1.53 mWi/g

Maximum value of SAR (measured) = 2.52 mW/g
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Figure 108 System Performance Check 835MHz 250mW
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System Performance Check at 1900 MHz

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; €, = 39.99; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(5.15, 5.15, 5.15);

Electronics: DAE4 Sn679;

d=10mm, Pin=250mW /Area Scan (101x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 10.8 mW/g

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

Reference Value = 92.8 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.36 mW/g; SAR(10 g) = 4.93 mW/g

Maximum value of SAR (measured) = 10.7 mW/g
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Figure 109 System Performance Check 1900MHz 250mW
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ANNEXE PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineerng AG
mﬂmmmﬂ

Accissand by the Swiss Aooroditsion Servics [BAZ)
Thes Swins Acorediiation Senvice I3 oop of the signaiosis g the EA
yltilwional Agresmant for tha reccgniticn of talibeation certficates

mmmwumnmmmmnmqumm
|umwmwwmmnpmwhﬂnwmwnmunm

ummmmhnmwmmw{ﬂﬂrﬂwnﬂﬁm

Cainghion Edqugerant used [METE comaal tor calbnpton)

Priary Standarts ©F _ ColDue(Colbraied by Cotboio o) Schecdod Calboston i
Powarmeter ES4198. | GBA1ZENT4 20-Mar )7 (METAS, N, 217-00870) M08 i
Peswar vemsor E44 124 NIVATASETTT 20 Mar 7 (METAS, Ko, 21700570 -8 |
Powmr ey BT8R Y 1 4SE0ET Mfmﬂxhﬂ?m [T ] |
Faterorc 3 08 Afsraios A SE0 (22 BAug 0T METAR, o SHT-00THE) A0l .

Hopferonta 30 4B Al S GAOBE (F00) Halas 07 (METAS, Ma. 2AT-00671} Mlar-0s

Fisfomnca 30 dB Aeruabor 5H; 84129 (308) Mg 07 (ETAS, Wo. 2170070 ps

Fesfarance Probe ESMPST £ 3013 Z-hun 08 (SPTAG, bo. ESI-H01]_Janis) Jan08

BAE4 NGl T-ApraT [SPEAG, Ha DAESESA Apr0T)  ApedB i
Samoratary Sandares ns Cohack D i cwss) i Goheued ok [
RF gereror HP G466 USIGATUOITO0 | A-hugeid (BPEA, i houme chisk O 0T)  In house check: Do 09

Fistwnrt, Asalyer bt ATS1E USITINEES JEFeb0? [EPEAG, b howse chock QesT} in hossa check: Och-08
Approvpd byt

mmmﬂmhﬂﬂhumeﬂdhw

Coriificate No: ET3-1631_Jan08 Page 10l8
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Calibration Laboratory of

Schmid & Pariner
Engineerng AG

Zsughsusatrasse 41, 8004 Turich, Switesriand

Acrnciin by B Sl Accrnaitation Tuvion [BA%) Ancremtation Mo SCS 108
The Swiss Accrecilation Service ls one of the signatoriss 1o the EA
Muttlwbersl Agresmand for the recogriiion of calibratisn chrdfoe

Glossary:

TSL tissue simulating liquid
NORM:x.y.2 sensitivity in free space

ConF sensitivity in TSL F NORMx,y.z
DCP diode compression point

Polarization o ¢ rotation around probe axis
Puolarization & Bmtahunmﬁundanamthatmnﬂlaphnamlmmam:l{al
measurement center), i.e., § = 0 iz nomal io probe axis

Callbration is Performed According to the Following Standards:

a) IEEE 5id 1528-2003, "IEEE Recommandad Practice for Datarmining the Feak Spatial-
Averagod Spacifiic Absorption Rate (SAR) In the Human Haad from Wiraless
Communications Devices: Measuramant Technigues®, Decembaer 2003

b) IEC 62209-1, "Procedurs o measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

Fabruary 2005

lﬂ!ﬁmih Applied and Interpretation of Parameters:
NORMyx,v.z: Assessed for E-field polarization & = 0 ( < 800 MHz in TEM-cell; { = 1800 MHz:
R22 wavegquida). NORMx.y.z ana nnh,r inlermediate values, Le., the uncertainties of
NORMx,y.z does nol effect the E>-field uncertainty inside TSL (see below ConvF).

s  NORM{fix,y.z = NORMzx v,z * froquency_response (see Frequency Response Charl). This
Enearzation is Implenmtad in DASY4 software versions later than 4.2. The uncertainty of
the frequency response ig included in the staled uncerainty of ComvF,

+ DCPx,y z: DCP are numerical inearization paramaters assessed based on the daita of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

=  ConvF and Boundary Effect Paramelers; Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHZ) and inslde waveguide using analytheal figld
distnbutions based on power measurements for f > 800 MHz. The same satups are used for
assessment of the parameters applied for boundary compansation (alpha, depth) of which
typical uncertainty values are given. These paramaters are used in DASY4 software lo
imprave probe accuracy close to the boundary. The sensilivity in TSL cormesponds to
NORMx ¥z * ConvF wheraby the unceriainty comesponds fo that given for ConvF. A

dependent Comv® is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

= Spherical isotropy (30D deviation from isotropy). in a fisld of low gradients realized using a
flal phantom exposed by a patch antenna,

= Sansor Offset: The sensor offset cormesponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,

Certifioalo Ho: ET3-1531_lan08 Page 2ol B
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ET3DVE 8N:1531 January 29, 2008

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibrated: January 22, 2007
Recalibrated: January 29, 2008

Calibrated for DASY Systems

(Mede: noh-compaiible with DASY2 sysbomi)

Carificale Mo, ET21531_Jar0a Pegps 30! 8



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0996FCC Page 1390f 170

ET3DVE SH:1531 January 29,2008

DASY - Parameters of Probe: ET3DV6 SN:1531

Sensitivity in Free Space” Diede Comprassion®
NormX 1.52 £10.1%  pVIVIm)® DCP X 95 mv
NormY 186 £ 104%  pMI(Vim)? DCP Y 84 mv
NomZ M2 100% pvivim)® DCP Z 83 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Plesta sae Page 5.

Boundary Effect

TAL BO0 MHz  Typical SAR gradient: 5 % par mm
Sersor Center to Phaniom Surface Distance 37 mm &7 mm
SAR, %] Withaut Correcticn Algarhm 83 45
BARy, [%] With Cormection Algarithm 0.7 00

TEL 1750 MHz Typleal S8AR gradiant: 10 % per mm
Senaor Conted bo Phantom Surtace Distarce 27 mm 4.7 mm
AR, %) Withaut Cormction Algaditham 118 80
SAR,, [%] Vilth Comaction Algoeithm 0.5 o

Sensor Offset T
Protsa Tip to Sansor Center 2.7 mm

measuremant multiplisd by the coverage factor ka2, which for a nomal distribution

The reported uncartainty of measurement Is stated as the standard uncartainty of
cormesponds to a coverage probability of approximately 85%.

A Tirus irscortaiba of Mok, Y2 do nol iied the 7.l unceriaindy inside TSL. (see Page i)
" Murmaical S w0 T urm i el FBgLrR i

Carificate Mo: ETR 1831 _JanD8 Page d of §
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ET3DVE SMN:150 January 29, 2008

Frequency Response of E-Field
[TEM-Call:Ifi110 EXX, Waveguide: R22)
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Uneertalnty of Frequoncy Response of E-flald: £ 6.3% (ke2) *

Cortificole Ho: ETS-1531_Jenli Paga 5ol 3
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ET3DVE SN:15M January 29, 2008

Receiving Pattern (¢), 3 =0°

= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG Rz

Podq | et 0 MR
111 | =100 MHz

| =500 Wbz
v = =i~ 1800 MHe
[ 2500 MHz

Uncertainty of Axial lsstropy Assassment: £ 0.5% (k=2)

Cactificain Moz ET3-1521_JandA Paguéiol ¥
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Dynamic Range f(SAR,,.q)
(Waveguide R22, f = 1800 MHz)

Uncaortainty of Linearity Assessment: £ 0.6% (k=2)

Cartificatn Mo: ET3-1531_Jantd Page Tl 9
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ET3DVE SN:1531

January 29,2008

Conversion Factor Assessment

f = 900 MHz, WGLS RS (head)
8y e ;

%

1.0

%0

0.0 +

1= 1750 MHz,

5.0 -

100 4

5.0 -

WGLS R22 (head)

.......

{[ors) Validty (Hsf®  TSL Pemmitivity Conductiity Alpha Oaspth  ConvF Uncortsinty

800
1760
1880

e
1850

+ 50/ % 100
+ B0/ & 100
+ 50/ 100

£ 50/ 2100
& 50/ 1 100
+ 507z 100
+ 50/ £ 100

it

§EEE

415+ 5%
401 £ 6%
40.0 = 5%

55.0 & 5%
534 2 5%
53325%
52T £ 5%

097+ 5%
1.37 & 5%
1402 5%

1.05 & 5%
148 £ 5%
1452 £ 6%
185 & 5%

gar
052
0.40

0.35
0,68
.68
068

286
258
258

282
264
07
2.8

685 + 11.0% (k=)
£42 =11.0% (e=2)
516 £ 11.0% (k=2)

652 £11.0% (ke2)
407 £ 11.0% (k=2)
404 £11.0% (k=2)
410 £ 11.8% (ke2)

® Tha validity of £ 108 MHT anby appéles for DASY vA.4 and higher (kee Page I). The undertaity is the RE3
dhmmummwnmmnmmm

Corificals Ho. ET3-1531_Jandf

Page ol ®
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ET3DVE SN:1531 January 28, 2008

Deviation from Isotropy in HSL
Ervor (§, 9), f = 900 MHz

Error [dE]

el ...

{W-1.00-000 8.0.60-0.60 B.0.80-040 040020 B.0.20.000 |
[BO00020 BOM040 DO040060 DOR0OM0 WOA01.00

umuﬁanMumm

Coridicate Mo: ET31531_Jnn0s Page 8ol 9
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ANNEX F D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, Bchmtaenir Kaliiordimet
Schmid & Partner - Sorvice sulase Palennage
Engineering Al € survisio wizawre ot taratara

| Zaughausstrasss &3, B054 Zurkch, Switzariand — S swass Callbeation Servics
Apcrediied by the Swiss Federal 0o of Mutology and Ancredeiien Accrpditation Mo SC8 108

Thes Bwiti Aceredilation Service ls one of the signaineias in e B
Homtilstensl Agreamant for ths recognition of eaibrathon ceatficates

Cligni  TMC Chilna Cortificate No:  DEISVI-443 DecdT
CALERATIONGERTFIGRTE o o
. p q'-a-'g'x?_'" i T
DOitject . i R e e
Callbration procodurols) =1 Y i

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

Thia calbsation canificals documents the tracsablity to national standards, which reslize e physical units of measummoents51)
The mMidssemenils and e uncartainting with confidenca probabiity ane gihwen on tha Rollowing pages snd mm poan of the cetificats,

A ealibrations have been conducted ot an orrirenment temperates (220570 and bumidite=T0'%

Calibralien Equipmant wed [MATE aftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod by, Carificabon MO} Scheculed Calibration
Provewinr imaber EPLL4428, GRITABOTA 13-Sap-07 (METAS, HO. 217-00604) Sap-08
Browenr sensor B4814 LS 3T Z0RTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Ralerance 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00551) Juil-0%
Falarancs 10 98 Aferustor SMA04T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-0
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-B01_JardT)  Jpn08
Raoforonce Probe ETIOWE (HF) | SM: 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sep-08
Secondary Standards IC Chsck Diata fin housa) Sehiduled Calbratian
Povwenr sonsor HP B481A MY410682317 18-Det-DNEPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aglent E44218 W41 D00ETE 11-May-03(SPEAL, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BT53E WEATIO0GE554208  18-0ct-01(SPEAL, in Roumn chack Oet-0T) Ini B chaeck: Ool-08
Cafibealad by:
ﬁﬁaﬁﬁ T T —
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%Ef: e
R o R e L A e

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

Castificats Mo:  DEISVZ-443_DeclT Pagi 1 of
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Calibration Laboratory of i,

Schmid & Partnar 20
Engmneering AG

Saragrronnirantd £ B B, Sarlnartoedd :,.5;.

L] By Fol Sonst Sl o O 1 Mebolirotongs wsl Actigsisstion
Tha Bl Adstradil sl Sarvice i onm o e sigeratorias 12 B LA
Wt e ph Bgrnamand bov g reg g o i elae (et slen

Giosssry:

T5L tiszue skmulating Squid
ComeF sansitivity in TSL | MORM wy.2
MA not gpplcabae or ol measurad

Calibration s Performed According to the Following Standards:
ay IEEE Sid 15238-2003, 1EEE Recommandad Praclice for Delarmining the Paak Spatial-
Averaged Specific Absormition Rate {SAR) bn the Hurman Haad from Wireless
Cormmunscations Devices: Measunsmont

f Absorption Rals
mwmummmmmqmm-sm

¢} Fideral Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliancs with FOC Guidelines for Human o

Porable Devices with FCC Limits for Human Exposure fo Radisfrecuancy Emissions”,
Supplement C (Edithon 01-01] fo Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parametears:
=  Massurameni Condiions: Further detilis ane svailable from ihe Validaton Repord at the end
of the cortificate. Al figures sisted in the cortificate ane valid st the frequancy indicated.

= Anfenna Paramolers with TSL: The dipole is mounted with the spacer to position its feed
poant aucacthy’ baiow the center marking of the flal phantom section. with the ams onferted
paraiiel 10 tha body axis.

*» Feed Paint Impedance and Redurn Loss: These parameters are measured with the dipole
positicred under the Bquid fifad phantom. Tha impedance statod is ranstommaed from the
maasUremant 3t the SMA connecior o the feed point. The Retum Loss ansures low
reflecied powar. Mo uncerainty required.

* Electrical Delay: Dra-way delay betwedn ha SMA connecior and (he antanna feed point. Mo
uncerinenty rquingd.

*  SAR measured” SAR mossured at the stated antanna pul powsar

*  SAR rormalized: SAR a5 measunsd, normalized o 80 inpul power of 1 W al tha antenna

» SAR for nomingl TSL pararmeters: The measured TSL paramaters are used to calculals the
nomenal SAR resul

Cartificsts Mot DEIV2-443_DecdT Page 2ol &
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Measurement Conditions
s o o 1
DASY Version DS WaLT
Extrapotation Advancad Ecrapolation
Phamom Moduiar Fisl Phaniom Y9
Distance Dipole Center - TSL 15 men wl S
Zoom Scan Resolution b, ffy, & 5 e
Frequisncy BA% ARz 3 1 AEHE
Head TSL parameters
Iks ared
Temparature Pormittinity Conductivity
Hominal Head TSL parsmalers. prd e o 415 1080 s
Eeasured Head TEL pavameters (20e0dC AT L6 % 0845 mhaim 2 8%
Head TEL teenperaturs durirg tesl @2200)°C - —
SAR result with Head TSL
SAN sveraged over 1 e’ {1 g) of Head TSL Condiion
AR g e 250 v il posa 243miW I
SAR normaled rormpdzed o YW BT g
| SAR for nominal Mowed TSL parseseiers ' rarmaled o 1W B.PSmWW g & 170 % (u=d)
BAR wescaged aver 10 om® (19 g of Hewd TSL ]
FAR meosured 0 AN INpLE powesr 156eWig
SAR normasned normaized fa 1W Bldmiig
SAR fof novminal Head TSL paramelers. normalined in W 6 3T ig £ 165 % w2y

"Carmetion to nominal TSL parameters scconding (o d), chapter “SAR Senartivitios™

Cartificote Moo DBISVI-243_Deca?

Pags 3ol b
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Appendiz

Antenna Parameters with Head TSL
s i B0 e ol 5050 - 680
Fliburn Loss - Ei o

General Antenna Parameters and Design

[ Erecarca Dotz tore cmmctoon) | 1.402 s ]

AR i e L e, TOCTV rchatined o, ey @ EBghl warming of T ookl fedd T Iedanoenl can b maasned

Trop i i reaces of sharcrd Seergsd coaES cable. The chnse conducme of B Kesng bee o drecly conracted W The
score o of B Ogole. The Srier's & Tareiors shon-orshic for DC-Bgnak.
Fics s orn must b Sppied ko e Spoks ST, et iy gt hard o e soideec Eonsectons ne e

Bt ey e darrageed
Additional EUT Data
Marudsciared by EPEAG
et e e o Sophacnberd. 2001

Corifiing Ko DREIIWVI-A4D_DecOT Page 4 of B
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DASY4 Validation Repart for Head TSL

DateiTima: 812 2007 142015
Tes! boratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz, Type: DEISV2; sorial: DEISVZ-SN: 443

Communication Sysiam: CW: Froquancy: 835 MHZ Duty Cycle: 1:1

Medim: HSL B35 MHZ;

Meddium parmeters used. (=835 MHz: £=0.89 mhaim; £=40.2; p= 1000kgim”
Fhaniom section: Flat Section

Measurament Standand: DASY4 (High Frecision Assassmant)

DASY4 Configuration;

Probe: ETIOVE-SN 1507 (HF); ConvF(6.01,6.01,5.01); Calibraded: 16,9, 3007
Sansor-Surface: 4mm {Machanical Surfaca Delecion)

Elacironics: DAE4 Sni01; Calibrated: 30.1_2007

Fhantom: Fiatl Prantam 4.50; Typs: QDODDP4GAA:

Maoasumament SW: DASY, V4.7 Build 53: Paost precessing SW: SEMCAD, V1.8 Build 172

Fin = 250 mW; d = 15 mm/Zoom Scan (Tx7xT)Cube 0: Maasumsmen grid: dx=6mm, dy=Smm, de=Smm
Faferance Value = 55,3 VWi Power Deift = 0.01548

Feak SAR (extrapolated) = 3,65 Wikg

SAR(1 g) = 2.43 mWig; SAR(10 g) = 1.56 mWig

Madmum vatus of SAR (measured) = 2 63 midig

6.24

-B.37

0.dB = 2 83mWig

Ceificals Mo: DEISVI-443 DeciT Fuge 6ol B
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Impadance measurement Plot for Head TSL

=ik i WP WERLME G -5209) o LE.NEd T BSOS A0 9m May
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Cortificate Ho:  DEISVI443 DecOT Page B ol &



