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Appendix

1. Photographs of Test Setup
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Fig.2 Photograph of the Tissue Simulant Fig.3 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Fluid Liquid depth 15cm for
Body Worn Body Worn
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P5
Fig.4 Photograph of the BodyWorn status(P1~P5)
(The separator was removed when performing all the tests)

2. Photographs of the EUT N
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Fig.5 Photograph of the EUT
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3. Probe Calibration certificate
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Calibration Laboratory of
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Glossary:

TSL tizssus simulating liguad

NORM:x v, sensitivity in frea space

Conl sensitivty in TSL ! NORKxy,z

DCP diode comprassion paint

Polanzaton o g rofation around probe axis

Polarization % # rotation around an axis thatl is in te plane normal to probe axis (at

meaasurament center), i.a, # = 0is normal W probe axis

Calibration is Performed According te the Following Standards:

a) IEEE Std 1528-2003, '|EEE Recommended Practics for Determining (e Peak Spatial-
Averaged Specific Abscrpbon Rale (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, Decamber 2003

b) IEC B2208-1, “Procedure [0 messure e Specilic Abserption Rate (SAR) for hand-held
devices used in dose proximity 1o the ear {frequency rangs of 300 MHE 1o 3 GHzY',
Febrnaary 2005

Methods Applied and Interpretation of Parameters:

* NORMx y.z: Assessed for E-field polarization 8 = 0 {f = 900 MHz in TEM-=cell; f > 1800 MHz:
R22 waveguice). MORMxy.z are only intermediate values, i.e., the uncardaintas of
HNORMz vz doas nof effect the E--figld uncartainty inside TEL (see below Coniel)

«  NORMzy.z = NORMy.z ° frequency_response (ses Freguency Response Chart). This
linearization iz implemantac in DA3Y4 software versions laler than 4.2. The uncertainty of
fhe freguency response is included in the stated uncertainty of Conur.

&  DCPx, .z DCP are numericzl Enearizalion pasamelers asses2ed based on the data of
power sweep (ho uncerainty required). DCP does not depend on frequency nor media.

= ComvF aind Boundery Effect Parameters: Assessed in flat phantom using E-fiald (of
Temperature Transier Slarndard for (< 300 MHz) and insde waveguide using analylical fiekd
distrioutions based on power measuraments for f > 800 MHz. The same selups are used for
assessment of the parameters applisd for boundary compensation (alpha, depth) of which
typical unceraintly values are given, These parameders are used in DASYY softwars to
improve probs accuracy closa to the boundary. The sansitivity in TSL corresponds o
MORIM v, 2 ™ Comel™ whereby the uncerainty correspends to that given for ConvF. A
frequency depandent ConvF is used in DASY version 4.4 and higher which allows extending
the valigity fram £ 50 MHz to £ 100 bHz.

«  Spherical isatrapy (A0 dewation from sofropy): in a field of low gradients realized using &
fiat phantom exposed by a patch antenna,

= Sensor Offssf The sensor offset corresponds (o the offset of virtual measurement center
from the probe tip (on probe axs) No tolerance requined.

Cartificain Mo: FE3-3000 daa Paga 7 ol 4
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ES3DV3 SN:3088 January 18, 2008

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: December 12, 2006
Recalibrated: January 18, 2008

Calibrated for DASY Syslems

(Mo rewecom palible wilh DM3Y2 systemnt)

Carfificale No: C51-3000_Jar0d Page Jcé3
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ES3DV3 SN 3088 January 18, 2008

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space” Dipde Comprassion”
Mo 1.31 £ 10.1% P m DCP X 92 my
Narmy 126 L1t pWiVImER Do Y a3 v
HamZ 1245 100% i)t OGP Z a3 i

Sensitivity in Tissue Simulating Liguid (Conversion Faclors)

Flaass 509 Page 2,

Boundary Elfecl

TSL 800 KHz Typlcal SAR gradient: 5 % per mm
Sensor Canter 10 Phanlom SwTace Distance F30mm 40mm
SARg, [*)] Weithouwt Comecian Algoeitam 1140 [ F.]
SRy, [%] Vieh Comrectizn Sigorihay [432] 4
TEL 1TED MHz Typical SAR gradient: 10 % per mim
Smmsor Center bo Phaniom Surface Dislanoe 30 mm 4D men
BAR, [4] Withrud Crareclion Algodthm 9.8 5.1
LA, [l With Carrecian Alorim o.r 04
Sensor Offset
Fiobe Tip w Sermsm Canle 20 mm

The reported uncartaimty of measurament (s etated as the standard uncertainty of
measurement multiplied by the coverage facior k=2, which for a normal distribution
corresponds to a coverage probability of approximataly 25%.

* Tre wncars mies of Normol ¥, 2 co rol alfec e E5ad uncesiladindy [rovaln TAL (s Page 3)
" Mmar cal Bneariz 0o parAMEGAE UNCHTRINTY ok Mined.
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ES30VI SN:3088 January 16, 2008

Frequency Response of E-Fisld
(TEM=Call:{HiM10 EXX, Wavegquide: R22)

g

Fraquancy rasponsa [normatized)

ny
[EL]
¥ S00 W0 1500 S0 2500 3000

£ [MHz)
—8-TEM & g2

Uncerainty of Frequency Respanse of E-field: £ 6.3% [k=2}
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ES3DV3 SMN:308B January 18, 2008

Receiving Pattern {¢), 3 = 0°

f= 600 MHz, TEM ifi 110EX0X f = 1800 MHz, WG RZ2

06 1 i 30 MHZ

ot | 8 P 6 O R it

] B RER P e | 01! —e—promHe

y L0SeBEESLELsnsnnnRRRRRS e s npunt
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o {7 [t mmo0 MM

c & I 14 240 A 30
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Uncertainty al Axial lsotropy Assessment: & 0.5% (k=2)
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ES30V3 SN:3088 January 18, 2008

Dynamic Range f{SARq.4)
{Waveguide R2Z, f = 1800 MHz)

1E=T
1.C#B
1.E+5 +
LEH .

1B+

Input Signal [3¥]

00 L0 i a3 1 0 T
SAR [miiem’|

—&— i powTpRnsated —8—cormpiersated |

L 0m L) 1 11 100
ZAR [mWiicm’]

Uncertainty of Linearity Assessmant: 1 0.65% (k=2]
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ES30V3 SN:3088 January 18, 2008

Conversion Factor Assessment

F= B0O MHz, WGELS RS (head) = 1750 MHz, VASLS R22 [head) |
&l I i L0 T

SARJmWIzm W

mmi] B3|

|~ sviatsticn] oMy rrnents [ | —o—ansitics  —o—binasuraments

T[MHz]  Valsdity bz TSL  Permithivity  Condisclivily  Alpla  Depth ConwfF Uncertainty

07 &51/£100 Haat 41.6+6% Q97 £5% g 123 BAS 2 110 (k=2)
1750 £5141100 Hamd 808+5% 137+ 5% T I - 504 & 11.0% (k=2)
1850 + 507 100 Head 4004%% 1401 5% 073 135 4.89 + 11.0% [k=F}
2450 4 500+ 100 Head 3215% 1.80x5% a7e 1,39 4.53 & 11.8% (=2}
$00 25072100 Body S6.0EEW% 105z 6% uEE 114 581 £ 11.0% (k=2)
TEs0 B0z 00 Body 504 £5% 149 = 5% = R 488 = 11.0% (k=Z)
1880 =20/x100 ° Body S33+£B8% 162+£6% LEd 123 460 = 11.0% (k=2)
2450 +£E50/+ 100 Body SE74+5% 195+5% 084 AT 413 = 11.8% (k=2]

© Thavalldity of = 180 MHz only appiks for DASY wA4 and higher jeeo Pagn 2 Tho uneeriuisty is the AES
i sy Ll y ot callbratien freguency dnd tha y For the irdicated Beguency bavml.
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ES30V3 SN:3083 January 18, 2008

Deviation from Isotropy in HSL-
Errar (4, &), f =200 MHz

Error 8]

i -
020060 I 0660 B-50- 040 B-0.40-0.50 I-0.230.00 |

|[DOAM020 BO2040 DCE0CES EEmpE WU 100 |

Uncartainty of Spherical lsotropy Assessmant: + 2 6% (k=2)

Cerficale Mo ES3A088_ln-08 Page 2ol &
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4. DAE Calibration certification
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The Swiss Acorediation Service is one of the signatories ba fhe EB
Mulitatoral Agresmind for the recegnision of cslivratlen cortificates

Clisnt SG5—CSTC (MTT) Errtificaty Mo: DAEI-S60_ NovdT
CALIBRATION CERTIFICATE

et DAE3 - 50 000 D03 Af - SN SES

Calbalion prosedursfs] QA CAL-0B w12 h
Calibration procediira for e data acquistion alectronica (DAE)

Calibeation dabec Mevambar 19, 2007

Corditon of the czlbemsd e In Tolerancea

Thin eadisa b caificate documants the receabiity bo refional stendenda, which realize the piysieal units of moameements (S
Tha msurcanos and the urcsrainkes wilh cordgence probabiify sea g van on ihe folowing pages and ane par of the celifste

A cakbredions hawe boen candsctod inthe o ossd Bhorsiany Bakly: 60 mrmsnt fenpaairg (72 = 370 and homidty = T0%.

Calbrartion Envipmen| peedl (METE axiiea o caliwalion)

Frimary Standands | . Cal Dalg Dalibrabed by, Corfifioate No.) Baheduled Calirabion
Fluki Prooess Galbrabor Type ME | SN EASE00E IO (Bl A0, Ro: BA6T) Dk
Kooy Muiimeter Type 2004 B SE10ETR 03-0ns-07 [Fhizd AG, Rn: il Ot
Supersdary Slandads 0 # Chedk Ude {n hause] Sohacided Chack
Calibranor Bax V1,0 SE UMS 006 AB 1004 38-Jun-07 (SSEA05, in house check) Iy T e ek Boreid
Frres Frawtions Zignalurs
Calibrated by Cramirtique Sheffar Taehnicisn h
a by e uehn F‘ f;{:b_‘#."’k
AppTved oy Fin Bomhud Refalr Direiin

: \ Jﬂ{jﬂmm

Esuml; Howember 19, 207

Thiz calizror comiicate shal mel be reorcd s sl in Tull willnsul eills sppooal oF 1ha Esoalory.
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Cafibration Laboratary of § Schwaizerischer Kalnrardians:
Sehmid & Partner o Senise suiise Sitalennage
Enginaering AG Servlzia svizzeno di laratura
Zewghausstresse 43, BI04 Durich, Bettzerand S swiss Calibration Sarvics
Acizantita fry i Swises Fostoral Ofhos of Moo 'ogy and Aocrdiation Aecreditation Ho.: SC5 108

The Swiss Avorditation Serdce s one of the Lignalories 1 v EA
Wulbibsbral Sgroemmacd Tar {lus secognatios of esibraicon oo ifostes

Glossary
DAE data acquisition electronics
Connector angls  information used In DASY system to align probe sensor X o the obot

coordinate syatem,

Methods Applied and Interpretation of Parameters
DG Voltage Meaauremant: Calibration Factor assessad for use in DASY system by
comparisan with a callbrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmater in the respective range

+  Commoctor angle: The angle of the connector is assessed measuring the angle
mechanically by & tool inserted. Uncertainty s not required.

+  The following parameters as documentad in the Appendix contaln technical information as a
result fram the performance test and require no uncerainty.

» D Vollags Measwrement Linearily. Verfication of the Linsarity at £10% and -10% of
the nominal calibration vollags, Influence of offsel vollage is included in this
mEasUrament

s Common mode sensiidly: Influsnce of a positive or negative comman mode voltage on
the differential measurement,

v Channel separation: Influgnce of a voltage on the neighbor channaks not subject 1o an
inpil valtage.

s AD Converter Values with inputs shorfed: Values on the internal AD convertar
carrespanding to 2ero inpul voltage

& input Offset Measurement: Outpul voltage and statistical results over a e numbser of
zero vollage measurements.

 nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the nput resistance.

= lnput resistance.; DAE input resistance at the connector, during internal auto-zercing
and during measuramant.

o [ow Baffary Aiamm Voltage: Typical value for information. Below this voltage, a batlary
alarm signal iz generated.

«  Power consumpfion: Typical value for information. Supply curants in various operating
maodes.
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Higr: Rarga: 1LSE = BApV, Al range = =400, 300 MY
Low Ramge: 1LSE = ainy, fll renge = -1, +BMV
MAEY measureren] parsimatars: flo Zarc Time: 3 seo; Measuning 6ime; 3 s60
Calibration Factors X ¥ £
High Range A4 TTE £ 0,1% (k=2) | 404382 2 0.1% (8=2) | 404137 2 0.1% [k=2}
Low Range 3EA86E £ 0.7% (k=2) | 304274 £ 0.T% (k=2) | 354200 = 0.7% [k=2)
Connector Angle
Connectar Angle to ae used in DAY syslen l 286° :I-:.1 ¥

Ceriifeale Mol DAES-383_ NowIT Paga 3ol &
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Appendix
1. DC Voltage Linearity 3
High Rangs Inpit UV} Reading (V) Errer (%)
Channel X + Input SU0C00 THEEEE.4 0.00
Channel X # Input 2000 200E10 .02
Chamnel X = lmput 200da -1 G386 A0 .01
Channel ¥ + Input 00000 149580 & 0.0
Channel ¥ + Input 20040 H000.58 .00
Chanmel ¥ - Input 20040 20005.76 0.0z
Channel * Input oo e 0.00
Channel Z + Input 2000 190 000
Channel Z « Input 20040 -2 5 0.
Low Range It (] Riaading W) Errar [%)
Charme] X * nput 2000 2000 non
Channel X * Input 200 1oe81 105
Channdl X - Input 20 | 20043 008
Channel ¥+ Input 2000 000 .00
Channal T + Input 200 19091 [ 035
Channel ¥ = Inngurt #0 200,33 n1z
Channel Z + lrgput H100 2000 0.00
Channal Z  +Inpat 200 124 87 | 01,56
Channal 2 - Inpat 200 20007 | A8
2. Common mode sensltivity
Eﬁ.ﬂ_l_r_h_e_a;grggrhgrﬂ; parameters: Auta £era Time: 3 soc; Maasuring fime: 0 sec
Camman made High Range Low Ranga
Input Vedtage (mv) Awerage Reading (pV) Average Reading (V)
Channal X 200 B.51 -S11
- 200 14 518
Channel ¥ paili] T T
- 200 £13 a.7d
Channel Z 200 541 -5.65
« 200 4.80 4.15

3. Channel saparation
LAY measurement metera: Aulo Zaro limea: 38_2“_}: fsasunng tima: 5 8ec

Ingut Voltage [mV) | Channel X {gV) | Channel ¥ V) | Channel Z {uv)
Clwanmed X 200 - 1.82 097
Chanoal ¥ a0 . 044 : 3.38
Channel 2 | 200 0T 043
Corificate Mo: DNED 638 _Mov0? Bage 4 af &
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4. AD-Converter Values with inputs shorted
DASY messwemend parameters: Aubc £eno Tims. 3 sec. Messuing tme: J eac

High Range (LS8) Low Range (L3B)
Ghannel X 16396 15475
Channel ¥ 15747 16647
Channel £ 16214 162712

5. Input Offset Measurement
WASY meacuramenl parameatans: Auld Sam lima: 3 sec I'-has-anng e 3 ser

Ingut 10MLE
Avarace V] | i ot oy | mex ofsetfuvy | 5 E:;m"
Channe X 0.02 088 122 0.32
Channel ¥ -0.62 -153 045 0,30
Channel Z | s 243 0,14 0.35
6. Input Offset Current
Mamimal Input circuitry offset coment on all channeds: <2508
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channal ¥ 020040 194.3
Channal ¥ 0.2000 2032
Channal Z 0.2001 2045
B. Low Eattery Alarm Voltage (verdied during pra test)

Typlcal values Alarm Levael (VDC)

Supply (*+ Vo) +7.8

Supply (- Ve -T.B

9. Power Consumption (venriad during pra tsst)

Tyzical valuss Switched off (mA] | Stand by (mA) | Transmitting (m&)

Supgly [+ Ves) ] 18 14

Supgply [- Vee) ~0.01 B 4
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7. Dipole Calibration certification

Calibration Laboratory of e g, St lmsrschar Kallbrisrdienst
Schimid & Partner %’%ﬁ i Service suisss détalonnags

Engincearing AG e g W z| Barvisia pvizznrs di lealura
Faughausslrassie 43, B004 Turich, Switas and ":-4.’*"/:;1':\::;’ M 8 suses Callbrabion Service
Apcrecited by tha Swims Ancadilatio) Serdics (54T Accreditation Me.; SCS5 108

Tha Bwiss Acoredilatton Barvice s one of tha sikgnotories o the EA
MuHilatern | fgresmpnt for he recegnition of calibration certHicates.

clen  5GS China (Auden)
CALIBRATION

Obyeat

Dalih ratinn proced s

Cecember 21, 2007 e
Cordiion ol ha mibeted e I TOMSRENCE T ks 23 R T e o

Calibmtion daix

This calorsfor carificals dooussrts (ha irscentiily o safional stardants, which reaize the physicsl units of m ks 1211
Thea MaasURMENIS and e unceraintes with covfdence orcbablity ame ghen on the following pages and ane part of the cetificabe.

Al cilimaniors hass Deen Saducked i 0e citasd Bhoraony Tl andronimen: e paratum (32 = 3)°C anc humidiny < 705,

Calbratior Equlpmert used iIMATE oriiical for callasabion]

Prinkary Smngant [ Cal Date [Calivtod by, Corftioats Mo Schedulod Galbration
Forwi mitar EPL-4428 GEIT4E0TE 0d-Dit-07 (METAS, Mo, 2700735} Crct-08

Finwte sazshor HP B4R1A UsaTeaeras 04-00007 (METAS, Mo, 21700735 Ot

Feference 20 off Stenuator SN 86 {20) -AugGr IMELAS, Mo 2177 18) Fug-OH

Raforanca 10 08 Siranuate S 5047 2 {100 O7-Aug-C7 IMETAS, Me S17-10718) AR

Rabnranoa Sroba 57300 (HF} SN 1ET 25-Dob07 (SPEAM, No. ETI-1607_Qoid7y [l B ]

LAES BN EN 20 Jon U7 {EPEAG, Mo, LMES ELT JaniiF) dan

Sinndory : ina Crarch Dl [in houisa) Sewaduod Chatk
Fomer senso” HF 84814, CMYIEIAT 15-Dl-06 (EPEAME. in house ohesk Ocl-07) I heissn oheaack; Dol 00
RF genenice SES SMT05 1000 deig9E (SPEAG, In bouse dheck Dat07] In house ohesck: Oxct-08
Pomcvacek, Anahyrer ™ B7S3E USITIE0HE 54208 18-Det-0 (EPCAG. in houss checx Oct-07) In hcuse check: Dot-06

Plar st

Codiwalral by

ey el Pk ‘5‘}

Thig calbrabon cartif Cats shall mes B rap-od ucad eceg! m full wahow: wiltan appeoval of e lnborstony. |

Cerincate Mo: DEINV2-184_DeadT Pags1of B

This Test Report is issued by the Company subject to its General Conditions of Service printed overleaf or attached. Said Conditions are also available upon
request or are accessible at www.sgs.com. Attention is drawn to the limitations of liability, indemnification and jurisdictional policies defined therein. The
result shown in this Test Report refer only to the sample(s) tested unless otherwise stated and such sample(s) are retained for 30 days only. This Test Report
shall be reproduced except in full, without written approval of the Company.

SHGSM
SGS-CSTC Standards Technical Services, Co; Ltd. 9/F, 3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86 -21) 54500149 WWW.CN.Sgs.com
Shanghai Branch GSM-Laboratory [l yagedr 1 889 £) 3 #4459 % ﬁl[(';ﬂ 1200233 t (86-21) 61402666*2736 f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM11088316-2

Issue Date: Dec. 24, 2008
- Page 134 of 153

Calibration Laboratory of

S Bl bearischer Kalilisrdianst

Schmid & Partner o Bervice susse d'elalonnago

Enginearing AG Sorvizo suizors di Bratirs
Feumbwunstranan 43, BO0E Tuch, Seitaoerand 5 Bims Calibeatinn Service
Accredited by e Swiss Ancredialion Serdoe (SAS) Agoroditation Bo.: SCS 108
The Swiss Accradiletion Service in oee of Bhe aignabaries e the EA
M A tor tha gnlton of callbratian certrficates.
Glosaary:
TSL tissue simulating guid
CornvF sansitivity in TSL [ NORM x,v.z
M nol applisable or not measured

Calibration is Performed According ta the Foliowing Standards:

a) |EEE Std 1528-2003, *|EEE 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 62208-1, "Procedura to measure the Specific Abscmplion Rate (3AR) for hand-held
davices usead in alosa praximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2004
¢} Federal Communications Commizsion Office of Enginesring & Technology (FOG OET).

‘Evaluating Compliance with FCC Guidelines for Human Exposure tn Radicfrequency

Electromagnaic Fields; Additional Informaticon fer Evaluating Compliance of Mobike and

Partable Devices with FCC Limits for Human Exposure o Radiofreguency Emissions”,

Supplemant G (Editlon 01-01) to Bulletin 65

b

Additional Decumentation:
d} DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
= Measursment Condifions; Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerfificate are valid at the frequency indicated.

s Anlenna Parametors vith TSL: The dipola is mounled wilh the spacer Lo position s feed
point exactly below the center marking of the flat phantom section, with the srms oranted
parallel to the body axis.

= Feed Poinf impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the faed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

¢ Elackics! Delay: Ona-way delsy heteesn the SMA connector and the antenna feed point. No
uncerainty required,

»  SAR measuved SAR measuned al the stalad antenna inpul power.

o SAR ronmaized; SAR a5 measurad, nomalizad o an input power of 1 W at the antenna
connector

«  BAR for nominal TS parameters: The measured TSL parameters are used fo calculate the
nominal SAR result

Lariieste Moo DULOVE-134_Decl¥ FageZ of 8
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Measurement Conditions
DHAEY gystem corfigueation, as far s nod given o9 page 1.

DASY Yersion DASY4 Va7
Extrapodalion fidwancad Extrapalalion
Phaniom Modular Flal Phankorn V4.9
Distanca Dipods Center = TSL 15 mm with Spicer
Zoom Scan Resolution de, dy, dz =Hmm
Fraquenay B0 MHz £ 1 MHz
Head TSL parameters
The lolkywing pasamaters and caculatons ware applisd
Temparatura Permittivity Conductivity
Mominal Head TSL paramelsrs 2200 415 0.87 mho/m Jl
Weasured Head TSL paramsters @20+02) G A251E% | 0.98 mho'm £ 6 %
Head TSL temperatura during test 221202} 'C — | ——--
SAR result with Head TSL
SAR averaged ower 1 e {1 g) of Hased T5L T Condiion
SAR measuned PE MW inpul poser 2ramwig
SAR nonmalized niarmalized o 15 0% mWig
SAR for naminal Head TSL parameters | noomalized o 1% 11.0 mif g £ 17.0 % [(k=2)
SO averaged ower 10 cm® (10 g} of Haad TSL ronedtion
5AR meoasunad 250 i il powear 1.??_nf_-'_-’g
SAR namalized ricemalizes o 1W TO0 MW T g
SAR for nomimal Head TSL parameters nomalire:s o 16 7.05 mWW ig * 16.5 % (k=2)

' Ginrrachon b nomenal [5L paramichers accredng iood), chapier “SAR Seretnatns”

Ciertificate Nn: DEOM2-164_Deci? Paga 5 of &
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Body TSL paramelers
Ihe folivang prramaters and cacuaions wars spplisd
Temperatire Parmittivity | Conductivity

Hominal Bady TSL paramesters 2200 550 1.05 mnoim

Measured Body TSL parameters (2202020 B42+E% 1.06 mihofm £ & %

Body TSL temperature during tes 25102 °C — Rk
SAR result with Body TSL

SAR averaged cver 1 em® (1 gl of Body T5L Condition

SAR measured 250 MY InpLA poeer 2EDmW /g

SAR normal zed narmaiized ko IW 1Emi g

FAR for nominal Bedy TSL paramatars * narmized o W | 11 AmWig £17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition |

SAR mcsiEured 250 mW impul powes 107 mWi /g

AR normalirad normakzed o 1W 'r.aa_mw Ig

AR Tor nominal Body TEL parameters * nermekzed o TW 7,40 kY g £ 16.5 % (km2)

2 Somection 1 nominsd TSL paremeters according o £], chepler *SAR Sensilivilies”

Conifeate Mo CAL0VE-134_Dacd? Fagedol D

This Test Report is issued by the Company subject to its General Conditions of Service printed overleaf or attached. Said Conditions are also available upon
request or are accessible at www.sgs.com. Attention is drawn to the limitations of liability, indemnification and jurisdictional policies defined therein. The
result shown in this Test Report refer only to the sample(s) tested unless otherwise stated and such sample(s) are retained for 30 days only. This Test Report
shall be reproduced except in full, without written approval of the Company.

SHGSM
SGS-CSTC Standards Technical Services, Co; Ltd. 9/F, 3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86 -21) 54500149 WWW.CN.Sgs.com
Shanghai Branch GSM-Laboratory [l yagedr 1 889 £) 3 #4459 % ﬂlﬂéﬂ 1200233 t (86-21) 61402666*2736 f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM11088316-2

Issue Date: Dec. 24, 2008
- Page 137 of 153

Appendix
Antenna Parameters with Head TSL

Erpecance, lansformed wo feed polnt AAACL =T 6 jk
Relurn Loes -22.5dB

Antenna Parameters with Body TSL

Irrpedance, fransinmmed b it paind A5 3L -H.4 L
Reluin Loés - 181 dB

General Antenna Parameters and Design

Elacirical Dby (v dinsclion} 1411 ns

Eftar long term usa with 100W radisted power, anly & sight wanming of e dipobs nearn e fedpeint can e measared,

T cipole is meda of standard samingid coaxiel cabie, The contor conductor of the Faading Bne is Srectly cormacied 10 fe
seoond arm of the dpoke. The anbenna is therelure shorb-cicaited Fa DC-'siglah.

Mo paesssive foros must be applied o the dipale arms, becauss they might band of the saldersd cannections near tha
feedpoint may be damaged

Additicnal EUT Data

banidachired by BPEAG
Bolanudaciuned on Acrll 4, H03
'
Uertdagte Ma; LREAVE-184_LUeolkf Hage b ot
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DASY4 Validation Report for Head TSL
DhateTime: 21122007 14:51:24

Test Loboratory: SPEAG, £urich, Switzerland
DUT: Dipele 900 MHz; Type: DOHVI; Serlal: DMV - SN:184

Communicetion Svstem: CW; Frequency: 900 MITz; Duty Cycle: 12

Medium: HEL 00 MHz, -
Medinm parameters wsed: £= %00 MH; o —0.98 mbo/m,; £ = 42.5; p= 1000 kg'm
Phontom section: Flar Sactinn

Measurement Standand: [ASYS (High Precision Asscssment)

DASYS Configuration;
s Probe: ETIDWVE = SHES0T (HF); ConncFC 93, 593, 3 935); Calibeated: 20 002007
s Bensor-Surtace: $mm i Mechanical Surace Detstian)
& Eleeronkcs: BAES Soall; Calibraced: 20.00 2007
s Phantom: Flat Fhantom 48L; Type: CIUAMPARAA

= Mcasurcment 5W: DASY A, V4.7 Build 33; Postprocessing $W: SEMCAD, W18 Buald 172

Pin = 250 mW; d = IS5 mm/Foom Scan (7x7x7)Cnbe 0:
Mensurement grod; de=5mm, dy—35un, dz=5mm

Reference Value =369 Vim; Power Dofl = -0.012 JB

Peak SAR (extrapolated) = 4060 Wiy

SAR(] g) =2.77 mW/g; SAR(IN g) = 1.75 mWig

Muximum value of SAR (ineasured) = 2.95 mid/g

il
fLann

-3.00

R

-12.0

=15.0

5 2 B5mWE

Carifieate ho; AT 104_Das? Page i ni &
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Impedance Measurament Plot for Head TSL
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DASYY Validation Report for Body TSL
DaterTime: 21.12.2007 15:46:31

Teat Laboraiory: SPEAG, Zurich, Switerland
VT : Dipole 900 MHz; Type: DOV ; Serinl: TOO0Y2 - SN: 184

Communication System: CW; Frequency: S00 MHz: Dty Cyvele: 150

hedium: MSLR0G,

Medium parameters used: [= 900 MHe, o — L0 mhodim; 2, = 54.2; p = [000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY A (High Preciginn Asscssment)

DASY 4 Contiguration:
= Frobe: ETIDVE - 831507 (HEY Conv 5057, 550, 5570 Calibated: 20 10,2007
+ Henear-Surisce Smen [Mechanical Surfree Detectian)
*  Elgaromies: DAE4 Sedd; Calibragsd: 200013007
s Fhantome Flal Phantean 480 Type: QTO00PAGA 8

= Mossuremenl W DARYS, V4.7 Baild 55, Postprocessing SW: SEMCAL:, V1.8 Build 172

Pin=250m W/ Foom Scan {(7x7x7WCube 0:
Semsurernend grid: dx—Sman, dy—3Smee, dz—5mm
Reference Value = 369 Vm; Power Dofl = 0.008 dB
Peak SAR (extrapolatad) = 4.23 Wikg

SAR( g) = 2.9 mWig; SAR(10 g) = LET mW/g
Saxinmm valee of SAR (measured) = 3.16 mig

dB
— 0.000

-3.00

-12.4

-15.0

0 dB =3 1hm Wy

Carlificais Moo CAOIV2-104_Dech? Fagr2af 8
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Impedance Measurernent Plot for Body TSL
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Calibration Laboratory of {f'\ﬁ':"li;?,@ et s
Schmid & Partrer %‘—“ﬁ‘—"? —!‘: Sarvics suisse THalonasgn

Encineenng A gt Servizio evzzere o BrMUER
Zaughausciraseo 43, F04 Jurich, Switariand -f"'i-a.TxF F Hinn Calibratinn Sarvics
Aocrediied by e Swiss Ascrediiator, Seriice (245 Bscrdilatizn Ho.: SCS 108

Tha Swiss Accradhation Service bs oms of Bhe signalokes to the CA
Mishilateral Agre=rment for the reeagnilion of calibroban certificales

R

Caltraton prooooune s

st o s roher ENOT NS R R R R
Cancilion of the calkeratod s, [N Toluranes SR A Bl e e T R

Thee calibratian Do fEne CocUmeTis fee raeebibly o nsioms | saats, which realze the physical units 6f Fdasunemonts (5.
Thw masisreaes and the uncerlairies w ik conlidanes probablby are gheen o the Skt Bagks and are nart of the ooz
A e v B biaen canccted (7 ihe classd labarateey it eryeanmond iemperabune (22 & 370 snd umdity = 70%.

Calbmion Equpmant usss {METE riteal fer cakbradon)

Frimary Standamns I t‘.imle-:ﬁah:ru‘rnd_ri':_r.ﬂ-uﬁhla M1 Eohed fied Uolibrabon
Fuewwe riwhis EPRA-As GOITAEDNTS 040l OF (METAE, Mo, 2170705 Qo8
Fewer soraor HE BIBTA USI7IETaE 03007 (METAS, Mo 21710735 Ot
Rl 20 0F BlsuaElin Sx: 5006 {20g) OF-Aug-L7 IMETAZ, Mo 2170710} Aiig-0E
Fenfireaiia 100 B Sibenuater SN 5047.2 (10 O7-Aug-LT (METAS, Mo 217-00718) fug-OE
Releronen =roba b TA0NE (HF} SN 1537 2500007 (SPEAG, Mo ETI-1507_Oelir) Cici-0
DAL 548 3% Jan-07 [SPESG, Mo, DAESELA_JanliT) dan &
Eomondany Sardards | inE Chuck Date (0 hovse) Bzt uboad Crok
Fower sertsor HPF B4R1A Y417 1800840z (SPEAGE, nholse check DE-OT] In Peoseai chaok: Dok 08
R generaicr R4S S T-06 1HIDIS & P (SPEAG, in e chedk 007 Im s chack: D00
Mt Angyzer HP G753E USITISONAS 206 18-00-01 (RPFAG, il chesck Och-0F) Im hossse chack: D08
Bz ) )
Dl by Clauckc Ley fLiL!
" S
-
Apormved by: > o

gsmact: Dooembar 31, 2007
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Calibration Laboratory of AT, S Sohwolserischwr Kallbrises

Schmid & Pariner M Barvice auEag d'élalonnags
Engineering AG il@t c Sorvizio svizors di Brakica

Igugnaussirasse 43, 8004 Farich, Swikoerlaml S g Swiws Calibrafion Secvics

farrealie by Bea Suise Bpseriialion Sereos (SAE) Acerndiotion bo.: SCS 108
The Seiss Aocreditation Service |s one of the signataries & the EA

Mudilaberal Agressnant for e recognition of calibration certdlcates

Glossary:

T3L fissua simulating liguid

CaonvF sensilivily in TSL/ NORM xy.2
A not applicable or nol measwed

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "|EEE Recommendad Praclice for Determining the Paak Spatialk-
Averaged Specific Absorption Rate (SAR) in the Human Head from 'Wireless
Communications Devicas: Measurement Technigues®, December 2000
IEC: 82208-1, “Procadurs o mezsurs Lhe Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequancy range of 300 MHz to 3 GHz)", February
2005
c) Faderal Communications Commission Office of Enginesring & Technolagy (FCG QET],

*Evaluating Compliance with FCU Guidelines for Human Exposure to Radiofrequency

Electromagnetic Fields; Additional Information for Evalualing Compliance of Mobile and

Forahle Devices with FGC Limits for Heman Exposure to Radiofrequency Emissions”,

Supplement C (Edifion 011-01) to Bulletin 65

)

[

Additional Documentation:
d) DASY4 Systam Handbook

Methads Applied and Interpretation of Parameters:
«  Mezsurermenl Conditions: Further details are available from the Validation Report at the end
of the cedificala. &l figdres stated in the cedtificate are valid at the frequency indicated,

« Anternna Parameters with TS, The dipole is mountad with the spacer o position its fead
point exactly below the certer marking of the flat phantomn section, with the arms arantad
parallel to the bady axis.

+  Fewd Point Impedance and Refurn Loss: These paramelers are measured with the dipala
posilionad under the liguid filled phantom. The impedance stated is transformed from the
maasurament at the SMA connector 1a the faed polnt. The Retum Loss ensures low
reflectad power Mo uncertainty requirad

& Eleckical Delay: Ona-way delay betwesn the SMA connector and the antenna feed point. Na
uncerzinty required.
s SAR measwred: SAR measured at the staled artenna input powsar,

«  SAR normaltzed: SAR as measurcd, nomalized o an input power of 1 W at the antenna
connector.

= SAR for nomiral TSL parameters: The measured T3L parameters are used o calculate the
nominal SAR result.

Crificate Moo DEGV2-50028 DecdT Page 2 of 9
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Measuremant Conditions
DASY systsm conliuration, 55 far ag nat given an page 1.

DASY Version DaSY4 W4T
Extrapalation AMdhvanced Extrapolation
Phantem Maochdar Flat Phanoom V5.0
Distarce Dipole Centar - TSL 1 rram with Spacer
zl“;l:i;'r:;-ﬁiﬂ'lﬂﬁﬂmim b, dy, dz = 5 mim
Fraquancy 1600 bz £ 1 MHz
Head TSL parameaters
Tha iolowing parameters and caleulations ware spolicd, ]
Temperature Permittivity | Conductivity
Nominal Head TSL parameters 220°C  ain 140 mhoim |
Measured Head TSL paramatars (220202)°C MotEss 1.48 rmbo'm £ 8 %
| Head TSL temperature during test (21.520.2)°C iz =
SAR result with Head TSL
SAR averaged over 1cm” {1 gl of Head TSL aondiliom
S8R measured 260 MW input power DEEmAW g
AR rormalized nanralizad b1 MWIAmNg

SRR Tor norringl Hesd TSL perametars

norralized o 1W

7.0 AW g £17.0 % (k=2)

SAR averaged ovar 10 crm”® (10 @) of Head TSL

EAR moasuned

AR normlized

Condinan
250 mid inpul power Si2mi¥ig
narmaized 1o 1w 206 miV i g

SAR for nominal Haad TEL parameaters '

nomaized o 1%

20.2 mW/ g £ 16.5 % [k=2)

! Carraction to neerind TEL parameiors according fo d), erapter *SAR Sensifivities

Catificate Mo D1910VE 64028 Do) ¢ Page Jaf 3
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Body TSL parameters

The Tedowing paranesers and ralculabons were applied,

I Temperature Parmittivity Gonductivity |

Hominal Body TSL paremeters 2200 i ] 1 52 mbhaim

Measured Body TEL parameters: (220103} °C 53518 % 1,54 mbodm =8 %

Bady TEL termperature during test 21.5024C - - |
SAR result with Body TSL

BAR averaged over 1 cm’ {1 g) of Body TSL Conditian

BaR measmend E50 W npul poeer 834mWig

SR momalized normedzad ko 1W SraAmiig

HAH for neminal Body TEL paramesters ° nomizized o W 372 W g £17.0 % (kaZ)

Elﬂangud_etnrﬂ o' (10 ) of Body TSL conition

SAR measurad | 2B0 MW input powear 45T i i g

5AH nonmalized normalired o 1W 108mW ig

[AR for nominal Body TSL paramsies mormalized to 10 19.8 mW ' g2 16.5 % (k=2)

* Comrezion b nomina TSL pammesars ar.u;:nrdir-;‘,-;d]. clrpler "SAR Senshvitas®

Gomincate Mo DM2000VE-54028 Cedl? Paga d ol B
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Appendix

Antenna Paramaters with Head TSL
Impestance, irmsiormed o hesd poind STa+i2E |
Reurr Loss - 243 dB

Antanna Parametars with Body TSL

Impedance, ransformed o feed pont 50«34
Helum Loas -29.1 48

General Antenna Paramelers and Design

| Electnest Deiay tone crectan) | 1198 rs

Alar [ang 1amm use wilth 100 radides powar, anby a sight wamming of the cipode near the feedpont can be measonad

Thee digale I5 made of stendard semingkd coaxial cable. The center conducior of !a feading e |s direclly connecied 1o the
sacand armn of the dipole. The anlanna is therefors shor=rinmibad for DC-signals

Mo axcassiva force must be apolied o the dipale arms, because thay mighl bend or the saldensd sanneations near the
frndzoind may be demagesd

Additional EUT Data

basnutfactured oy SPEAG
Manidactured on Decermber 17 2002
Certificate Ho: RAS000E-R0028_ Dol T Page Sof &
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DASY4 Validation Report for Head TSL
Diate Tume: 21, 1220407 (8:54:50

Test Laboratory: SPEA G, Zurich, Switrerland
DUT: Dipole 1900 MEz; Type: IN9H0VE; Serial: DIMO0V2 - SN=5028

Communication System: W Freguency: 1900 MHe, Duty Cyede: 120

Mledium: HSL U106 BB:

Wedium parameters used: = 1900 MHz; o = .46 mho/m; ¢, = 39; p = 1000 kg/m?
Phantom section: Flat Section

Mensurement Standard: DASY S (High Precision Asscssment)

DAEYY Configuration:
+  Probes FTIDAW SN 1507 (HF); ConvF(4.86, 486, 4.86); Calibrubal 26002007
= Senvor-Surfeor dmen {Mechanical Surfice Detect o)
*  Eloctronica: DMES Sobdil; Ualibmesed; 30,00, 2007
= Phantam: Flat Phontom 5.0 0 fron ]: Tvpe: QTOMNES0AA; |

w  Mesurement 59 DASYS, V4 T Baild 55 Postpecerssing SW: SEMOATY WLE Thald 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7xTWCabe
Measurement grid: da—Smm, dy=5mm, dz=5mm

Reference Value = 9.9 ¥im: Power Drift = 0.010 dB

Peak SAR {extrapolated) = 172 Wike

SAR(L g) =982 mWig; SAR(LD ) = 5.14 mW/g

Mlairriam value of SAR (measured) = 10,8 mWig

1]
U111

368

11D

LN

1.4

QB = 1L.0mWig

Certificaie Mo: D 900WE-50028 Deod? Page G ol &
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Impedance Measurement Plot for Head TSL

22 Deec Z8BT7 B31@9237
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DASY4 Validation Raport for Body TSL

DatesTimne; 21.12.2007 11:05:04
Te=t Laboratory: SI'EAG, Forich, Switrerland
DUT: Dipole 19040 MUz: Tvpe: DIWV2: Serial: DOHVE - SN:54028

Communication System: OW; Fregueney: 1900 MHz: Duty Ceele: 1:1

Mledium: MSL U0 BB;

Medium parameters used: £— 1900 MHz: o = 154 mho'm; .= 53.6; p = 1000 kg/m’
IPhandom section: Flat Seetion

Memsurernent Stwsdard, DASY 4 {(High Precision Asscssment)

DASY 4 Configuration:
®  Prabe: ET3DWE - SN130THFY ConvBi4A8, 448, 4485 Callbraed; 36102007
» Sepmor-Surlse: i (Medaisal Sonfes Dafeerimg
*  Eleireacs DAES Snc0l; Caliboted: 500 2007
®  Phomforn: Flat Prestom 5.0 {back), Type: QDOMPSRAAS |

Moo 5%, DAY VAT Rild 25, Peaprocese w SW: SEMUATY, V1.8 Daild 172

Pin = 250 raW; d = 10 mm/foom Scan (7x7x7WCuabe 0;
Mewsurement grid: dx=Smin, dy=5mm. dz=>mm
Referenes Yalue = $9.3 Vimg Poweor Drith = -0.044 dB
Peak SAR {extrapolatedy = 16,0 Wike

SAR(L g} =934 mWrg SAR(LD gh = 4.97 mW/'g
Maximum value of SAR {measured) = 10,5 mW/g
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Impedance Measurement Plot for Body TSL

i Dec 2837 FNildcM

TRT =14 t- U FE 2 ALAES ¢ RA4NE o 53633 ph i s BB SR8 Pl
+ Hi Ber<#rd
=l 1z ZAE8F o
=14, FB2 &
1. BRILBE G-
Lar _" s ]
J:;r o
| i
'Y
£y
\
T,
CHE Eii LOE = H4B-REF_ -2 dF -390 gf 1 e QRS MR BHT
A = T ] CHZ Mars éri
R T | e
I " E EHz
b | | ! v - ! s
| i i
s P

STHRT 1 GO BEE PHE STCP T 1ARa3d OBd HHz

Cariificaba Mo D BOU2-S00RE_DeclT Faged ofg

This Test Report is issued by the Company subject to its General Conditions of Service printed overleaf or attached. Said Conditions are also available upon
request or are accessible at www.sgs.com. Attention is drawn to the limitations of liability, indemnification and jurisdictional policies defined therein. The
result shown in this Test Report refer only to the sample(s) tested unless otherwise stated and such sample(s) are retained for 30 days only. This Test Report
shall be reproduced except in full, without written approval of the Company.

SHGSM
SGS-CSTC Standards Technical Services, Co; Ltd 9/F, 3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86 -21) 54500149 WWW.CN.SgS.com
Shanghai Branch GSM-Laboratory [l yagedr 1 889 £) 3 #4459 % Elﬂéﬂ 1200233 t (86-21) 61402666*2736 f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



T — Report No.: GSM11088316-2
Al & Issue Date: Dec. 24, 2008
Page 151 of 153

-

8. Uncertainty analysis

Measurement uncertainty

e= h= i =
a b o d f k
f(d,k) g cxfle cxgle
. Prob . | .. Ci Ci . 10g ui | Vi
Uncertainty Component Clause |(% : Div. lgui (%
yLomp () Ibis, 1g) (10g) |99 | op | wem
Probe calibration E.2.1 6.3 N 1 1 1 6.3 6.3 0
Axial isotropy E.2.2 0.5 R 2 -1 -5 0.18 0.18 00
hemispherical isotropy E.2.2 2.6 R 2 e JCp 0.92 0.92 00
Boundary effect E.23 0.8 R 3 1 1 0.46 0.46 o
Linearity E.2.4 0.6 R 2 1 1 0.3 0.3 o0
System detection limit E.25 1.0 R NE 1 1 0.58 0.58 o0
Readout electronics E.2.6 0.3 N 1 1 1 0.3 0.3 0
Response time E.2.7 0 R -3 1 1 0.00 0.00 00
Integration time E.2.8 2.6 R 3 1 1 1.50 1.50 0
RF ambient Condition -Noise E.6.1 3.0 R Wi 1 1 1.73 1.73 00
RF ambient Condition
_ E.6.1 3.0 R e 1 1 1.73 1.73 ©
- reflections
Probe positionin
S _ . E.6.2 0.4 R 3 1 1 0.23 0.23 0
mechanical tolerance
Probe positionin
¢ 5 4 E.6.3 2.9 R 3 1 1 1.67 1.67 0
with respect to phantom
Max. SAR evaluation E.5 1.0 R A3 0.58 0.58 0
Test sample positioning E.4.2 4.2 N 1 4.2 4.2 9
Device holder uncertainty E.4.1 3.6 N 1 3.6 3.6
Output power variation
R p_ 6.6.3 5.0 R e 1 1 2.89 2.89 ©
-SAR drift measurement
Phantom uncertainty
_ E.3.1 4.0 R e 1 1 231 231 ©
(shape and thickness tol erances)
Liquid conductivit
d o 4 E.3.2 5.0 R J3 064 (043 1.85 1.24 0
- deviation from target values
Liquid conductivity
r E.3.3 0.6 N 1.00 [0.64 [0.43 0.37 0.25 5
- measurement uncertainty
Liquid permittivit
) ) p 4 E.3.2 5.0 R 3 0.6 0.49 1.73 141 0
- deviation from target values
Liquid permittivity
. E.3.3 0.8 N 1.00 [0.64 [0.49 0.54 0.42 5
- measurement uncertainty
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Combined standard uncertainty RSS 10.21 10.06 147
Expanded uncertainty

K=2 204 20.1
(95% CONFIDENCE INTERVAL)

Note 1: Cp=0.5
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9. CNAS Certificate
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(No. CNAS L1486 )

China Nutional Acereditation Service for Conformity Assessment las accredited

SGS-CSTC Standards Technical Services Co., Ltd. Shanghai
Branch GSM Laboratory

fo ISOAEC 17025:2005 General Requirements for the Competence of
Testing and Calibration Laboratories{CNAS-CLO Accreditation Criteria
for the Competence of Testing and Calibration Laboratories) for the
competence in the ffeld of festing.

The scope of acoreditarion is defifed fn the amached schedwle bearing the some
accredifation number gy ghove, The schedule forms au infepral part of iy

certificare.

Date of lssue: 2007-08-23
Date of Expiry: 2008-06-14 ! ".
Date of Initial Accreditation: F004-D6-15

Signed on belalfof Ching Sationsl Acereditation Service
loir Canlermily Asseasmenl

hinag Fatiopal Acarsdbialion Servicr Ber

SFEA Al
Bhe slgmatars o Asia Pupalie 1 a periil |4 1008 i

End of Report
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