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ES30V3 - SH:3151 Apil 24, 3012

Probe ES3DV3

SN:3151

Manufactured:  June 12, 2007
Calibrated: April 24, 2012

Calibrated for DASY/EASY Systems
(Mot nen-compatible with DASY2 systeml)
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ES30V3= 5N:3151 Apml 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Basic Calibration Parameters

[ Sangor X Sensor Y Sansor Z U (kn2)
Morm (uViivim) )" 1.16 1.28 1.18 + 10,1 %
DCP [(mVy)" 3 100.6 100.6 102.8

Modulation Calibration Parameters

[TT]+] Communication System Mamae PAR A B C VR Unc"
d8 48 dB my [k=2}
[] [="] 0.00 X 0.00 000 1.00 149.8 21 %
hi 000 000 1.00 112.8
z 0.00 0.00 1,00 1103

The reported unceriainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximataly 95%.
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ES30VE- SN:3151 April 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth Unct.

f (MHz}® | Pormi g {&rm) " ComvF X | ConvFY | ConvFZ | Alpha | {mmj] k=2)
850 415 .82 6.27 .27 B.27 0.28 214 | +120%
S00 41.5 0.87 617 817 6.7 0.21 252 | £12.0% |
1810 40.0 1.40 .11 5.11 511 .58 139 | #120%
1800 40.0 1.40 5.06 5.06 5.06 0.56 138 | £120%
2000 40.0 1.40 5.01 501 5.01 0.78 122 | +120%
2100 39.8 1.48 5.06 £.06 5.06 055 140 | +120%
2450 30,2 1.80 4.44 4.44 4.44 0.74 124 | 2120%
2850 39,1 1.91 4.20 4.20 4.20 0.80 119 | £120%
2600 390 1.96 4.27 427 427 0.80 1.6 | +120%

al the Conef PUENICY L
" At feoquencies bolow 3 Gz, e vty of tissun pammeters (c and =) £on ba relased 10 & 10% # asid compensaion lormula is appied i
Mg SAR viluss. Al lrsquencies above 3 GH. the validity of tissun paramebrs (c and o) i restriced 1o 1 5%. Tha uncertainty bs ths RSS of
the ConvF uncertainty bor indicaled large! tssus paramaters.

‘F:mmduﬂﬂumwumﬁufwnmﬂ.l i highid (b Pagd ), St it 1S rosticiad o 2 50 MMz The uncerainty i the RSS
uncaanty ol calitenlian friquency and tho rimbrity o i ind il fi band
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ES30W3- Sh=3151 Agril 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Calibration Parameter Determined in Body Tissue Simulating Media

Relative EﬂMuﬂH\‘r Depth Unet.

f{MHz)® | Pormittivity" (5sm) " ConvF X | ConvFY | ComvFZ | Alpha | {mm) (k=2)
850 55.2 0.99 £.07 .07 B.07 0.34 1.73 | £12.0%
800 55.0 1.05 6.14 6.14 B.14 062 | 128 | #120%
1810 53.3 1.52 4.9 491 4.91 030 | 275 | £120%
1900 53.3 1.52 4.70 4.70 4.70 033 | 225 | +120%
2000 53.3 152 4.73 4.73 4.73 032 | 241 | +120%
2100 53.2 182 4,88 4.88 4.88 035 | 202 | £120%
2450 52.7 1.5 4.24 4.24 424 0.B0 0ET 120 %
2880 52.8 209 4.14 4.14 4.14 060 | 050 | £120%
2800 52.5 2.18 4.05 4.05 4.05 080 | 058 | #120%

‘mmatiwmmmmmwuqmwﬂ:mmm el it I resiricind o £ 50 Mz The uncertalnty is the RSS
ﬂmwm calibration frecussncy and the uncerainty for the iIndicatd reguincy band
"WMSG&MMdmmu-ﬂnmmmb=1wrmmm-mw
maasuned SAR vabsa. Al frequincies abowe 3 GHz, tha validity of tissus parsmetens (x and &) i mstriched 10 £ 5%, Tha uncertaity s the RSS of
thy ConwF uracartainty for indicabed bangi! USsU DRMabEE.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

No. 2013EEB00029
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April 24, 2012
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (ks2)
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ESI0VI- SN:3151 April 24, 2012

Receiving Pattern (4), 8 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES3DV3I- SN:3151 April 24, 2042

Dynamic Range f(SARad)
(TEM cell , f =900 MHz)

e
100 oo s

Ingut Signal [uv]

g2 10 108 1 102
SAR [mWiemd)
*| (%]
riot compensaied 04T P s b

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES30V3= BN:3151 Al 24, 2012

Conversion Factor Assessment

= 900 MHz, WGLS RS (H_con) 1= 1900 MHz, WELS R22 (H_canvF)
a5 »f
ﬂ:: ‘.‘u !‘ "1‘
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Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz _
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES30V3- SN:3151 April 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Other Probe Parameters

Sensor Armangement Triangular
Connector Angle (*) 85.6
Mechanical Surface Detection Made enabled
DOptical Surface Deteclion Mode disabied
Probe Overall Length 337 mm
Probe Body Diamelar 10 i
Tip Length 10 mm
Tip Diameter amm
Probe Tip to Sensor X Calibration Point Zmm |
Proba Tip to Sensor ¥ Calibration Point 2 mm
Probe Tip to Sensor £ Calibration Point Zmm
Recommended Measurement Distance lrom Surace 3mm |

Cerificats Mo: ES3-3151_Apr12 Page 11 of 11
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ANNEX H Dipole Calibration Certificate
835 MHz Dipole Calibration Certificate

Calibration Laboratory of y l!if"’- § Schweizerischer Kallbrierdlenst
Schmid & Partner M Service suisse d'stalonnags
Engineering AG z = € sarvizio svizzers di taratura
Zeughausstrasse 13, BI04 Zurich, Switzerland ‘{:ﬁf 8  Swiss Calibration Service
RUR L

Accrdind by Iho Swiss Accrodialion Sendee [SAS)
The Swise Accreditatlon Service |5 one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

TMC-SZ (Auden)
CALIBRATION CERTIFICATE

Acoreditation Ha.: SCS 108

Client Cortificate No: DB35V2-4d057_Oct12

o {8 !
Chject DB35V2 - SN: 4d057 e Y
“03 46702
Cafbralion procedura(s) QA CAL-O5.vE

Calibration procedure for dipole validation kits above 700 MHz

Calicretion dats: CQclober 24, 2012

This calibration carificats documants the raceability to national standards, which reziize tha physical unils of messwrements (S1).
Tha measurements and the uncertainties wilh conlidence projabity are givan on the following pages and are part of tha osrtificats.

All celibretions have been conducted in the closed labaratary faciily: endronment temperafee (22 + 3)°C end numidiny = 70%.

Calibration Equipmen] used [METE crilical for callbration)

Technical Managar

Frimary Standards I # Gal Data (Gedificas Mo Scheduled Calibrstion
Pomer meter EFM-4424 GRIT480704 05-0ct-11 (Mo, 217-01451) Ocl-12

Powear eznsar HP 84814 UG37232783 05-0ct-11 (Ho. 217-01451) Oct-12

Rafarsncs 20 dB Attarstar SN 5058 (20K) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismalch combiration SN 50472/ 06527 27-Mar-12 (Mo, 217-01533) Apr-13

Feferenes Frobe ESS0VI EN: 3205 30-Dac-11 (Mo, E33-3205_Decl 1) Dec-12

DAE4 SN 601 27-Jum-12 (No. DAES-G0_dun12) Jun-13

Secondary Standards D # Check Dete (n housa) Scheduled Check
Powsr sensor HP 84614 MY41082317 18-0c1-08 {in house check Oct-11) In house check: Ocl-13
RF genarator R&S SMT-08 100305 04-Aug-99 (in howse check Oct-11) In house check: Oct-13
Matwaork Analyzer HP BTSSE US3TIO0EES 54208 18-Oct-01 ({in house check Oct-12) In house check: Oat-13

Narma Function Signature 2
Calibratsd by: lsrae El-hatug ' Lahosaory Teshnician O } ]
Approved byz Katja Polovic

Thiz celibration cenfficate shall not be repraduced excepl in ful without witien approval of Dhe kaboreiony.

e

Isaued Oatobar 24, 2012

Cenificate No: D&35W2-4d057_Octi2

Page 1 of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Sarvice suisse d'étalonnage
Sarvizlo svizzero di taratura
Bwiss Calibralion Service

oW

Arcreditzd by the Swiss Accradiztion Sarvice (SAS) Accreditation No.: SCS 108
The Swiss Accredilation Service iz one of the signatories to the EA
Multilateral Agreaemant for the recognition of calibration certificates

Glossary:

T5L tissue simulating liguid

ConvF sensitivity in TSL/ MOBM xy,z
MNA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Abzorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques', December 2003

b} IEC 622039-1, *Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET]),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Hurman Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further details are available from the Validation Repaort at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedanece 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 Return Loss ensures low
reflected power. Mo uncertainty requirad.

« Efectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

s SAA normalized: SAR as measured, narmalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution correspands to a coverage
probability of approximately 95%.

Certificate Mo: DE3SV2-4d057_Oci12 Page 2 ol B
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Measurement Conditions

DASY syslem conliguration, as far as not givan on page 1.

No. 2013EEB00029
Page 172 of 193

DASY Version DASYS V5283

Extrapolation Advanead Extrapolation

Phantom heodular Flat Phantom

Distance Dipale Center - TSL 15 mim with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

Tha tollewing pararmetars and caloulstions were applied.
Temperatura Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22002 °C 41.8:6% 0.82 mho/m £ 6 %

Head TSL temperature change during test <0.5°C — —_
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR meagsurad 250 mW input powar 2.44 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

9,62 Wikg 2 17.0 % (k=2)

SAR averagad over 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW input power

1,60 Wikg

S5AR for nominal Head TSL parameters

normalized to 1W

£.32 Wikg = 16.5 % (k=2)

Body TSL parameters
Tha following paramstars and calculations were applied.
Temperature Parmittivity Canductivity
Nominal Body TSL parametars 220°C 55.2 (.87 mho/m
Measured Body TSL parameters (22.0+02)°C 538x6% 0.80 mho/m + & %
Body TSL temperature change during test =0.5C — —
SAR result with Body TSL
S5AR averaged owver 1 cm’ {1 g) of Body TSL Caondition
S5AR measured 250 mW input power 2.43 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 9,62 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAA measured 250 miW input power 1.59 Wig
5AR for nominal Body TSL paramaters nomalized to 1W 6.26 Wikg £ 16.5 % (k=2)
A
Certilicate Mo: DEISV2-40057_Oet12 Page 3ol B
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed paint E210-271
Ratum Loss - 205 dB

Antenna Parameters with Body TSL

Impadarsce, transfarmed to fead paint 4810 -4.4 02
Retum Loss -26.2dB

General Antenna Parameters and Design

| Electrical Delay (an direction) 1.396 ns

Aftar lang term use with 100W radisted power, only a slight warming of the dipole near the lesdpoint can be measured.

Tha dipole is made of standard ssmirigid cogxdal cable. The center conductor of the feeding fine is directly connected to the
secand arm of tha dipole. The antenna is therefore short-clrculled for DG-signals. On some of the dipoles, small and caps
are addad to the dipole amms in order fo improve matching when loaded according to the pesilion as explzined in the
*Meazuramant Conditions® paragraph. The SAR data ara nol affected by this change. The overall dipole length is sl
according to the Standard,

Mo excessive force must ba applisd 1o the dipole arms, because they might bend or the soldared connections near the
feadpoint may ba damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured an Maovember 27, 2006

Certificate No: DRISY2-4d057_Oct12 Pzge 4 of 8
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DASYS Validation Report for Head TSL

Dater 24.10.2012
Test Laboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 44057

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 833 MHz; o = 0.92 mho/m; & = 41.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASY 2 Conliguration:
»  Probe: ES3DV3S - SN3205; ConvF(6.07, .07, 6.07); Calibrated; 30.12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)

Electromics: DAE4A Sn601; Calibrated: 27.06.2012

3

Phantom: Flat Phantom 4.91; Tyjpe: QDODOP49AA; Seral: 1001
DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissuc/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cnbe 0:
Measurament grid: dx=5mm, dy=5mm, dz=5mm

Eeference Value = 55,185 Vim: Power Dl = 0,03 dB

Prak SAR (extrapolated) = 3.61 WWkg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 2.82 Wikg

-4.80

-12.00

0dB =282 Wikg = 4.50 dBW/kg

Cerlificate No: DBISV2-4d057_Oct12 Page S of B
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Impedance Measurement Plot for Head TSL

24 0ot 20842 42:38:353
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| | i | | |
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STO® 1 1AR.POA BAA HHz

Cartificate Mo: DBISV2-4di05T_Octi2 - PepebGoid
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DASYS5 Validation Report for Body TSL

Diate: 24.10.2012

Test Laboralory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 44057

Communication System: CW; Frequency: 835 MHz

Medivm parameters used: £ = 835 MHz; 6 =0.99 mho/m; £ = 53.8; p = 1000 k,g.l’mj
FPhantom section: Flat Section

Measurement Standard: DASY S (IEEE/NECSANST Ca3.19-2007)

DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DATE4 Snf01; Calibraied: 27.06.2012

Phantom: Flal Phantom 4.9L; Type: QDOJP49AA; Serial: 1001

DASYS2 52.8.3(988); SEMCAD X [14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=13mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 55,185 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) =243 W/kg; SAR(10 g) =1.59 W/kg

Maximum value of SAR {measured) = 2.82 Wikp

-2.40

-r20

-0.60

-12.00

0 dB = 2.82 Wikg =450 dBW/kg

Certificate Mo: DB3SV2-4d057_Oct12 Page 7 of B
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Impedance Measurement Plot for Body TSL

24 Dot 2842 RBFIZEI43
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Hid -— i ! . g Bt G : l

" START 635.900 AEA MHz STOF 1 190.600 68 MHz
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of ANy

Schmid & Partner *Q};ﬁf{.—i
Engineering AG imﬁ =

Zoughausstrasse 33, 8004 Zurich, Switzariand Ny

“ipluils”

Accraditad by the Swiss Accraditation Sanice (SAS)
The Swies Ascreditation Sarvica is one of the signateries to the EA
Multilataral Agreement for the recognition of calibration certificalas

cllent TMC-SZ [ﬂ.i.lﬂEn}

No. 2013EEB00029
Page 178 of 193

Schwelzerlecher Kalibrierdienst
Bervice suisse d'étalonnage
Barvizio svizzero di tarsiura
Swiss Calibration Servies

Accreditation No: SCS 108

Certificats No: D1900V2-5d4088 Octl12

ICALIBHATIDN CERTIFICATE

Ohiau D1500V2 - SN: 54088

Cakbration procadura(s) QA GP.L-I]E-".FB

Calibralion date:

October 17, 2012

Callbrabion Equipment used (MATE critical for calibration)

{CLC- 120375 0 1

Ca!‘ hratlun procedure farr.hpu]mrahdatlm krts ai:-ma 700 Ml-lz

_'|{_ "jri-

This calibration certficale documents the traceabdity to nalional skandands, which realiza the physical units of meesursmeantz (SI).
The measuraments and the uncestainlics with confidance prebabilily ere given on (ke folawing pages and are part of the cestificata.

All cafibrations hawa been conducted in fhe closad |ebaretony Tacility: environment tamparatise (22 + 3170 and humidity < 70%.

|
| This calibration cestificale shall not be raproduced except in ull wilhout wrilten approvel of the laboratary.

Primary Standards 10 # Gal Data {Canificats o) Soheduled CaBhiraion
Powar matier EPM-4424 GEITABITOL 05-Oot-11 (Mo 217-01451) 012
Powar senear HF 84818 LIS3T#aETES 05-Del-11 (Mo, 217-01451) Oct-12
Arferanca 20 dB Attanuator SN: 5058 (20k) 27-Mar-12 (Mo, 217-01530) Apr-13
Type-N mismateh combination SN: 504720 08327 27-Mar-12 (Mo, 217-01533) Apr-13
Aelerence Probe ES30V3 SH: 3205 30-Dec-11 (Mo, E53-3205_Decil) Dac-12
DAE4 SH: 601 27-Jun-12 (Mo, DAES-B01_Juni3) Jun-13
Secandary Standards D # Chack Data (in housa) Schadulad Check
Fower sensor HP B4814 MY4108231 7 16-0et-02 {in howse check Qet-11) In houss check: Oct-13
RF genarelor RAS SMT-06 10005 04-Aug-8B (in hause check Ool-11) In house chack: Oct-13
Natwark Analyzer HP 8753E US3TIR05AE S4206 16-Oct-01 {im house check Oct=12) In housa chack: Oct-13

Mame Function Elgnatura
Calibraled by: Fsras EFteun - ._.j._'i_'aburértd‘r‘_.r_'réfc_mmm

R i j:; éz(@ U_tf

Apgroved by: Kitia Pokoiic’ ._'TManarwa:

lssued: Ockober 17, 2072

Cortificate Mo: D1900V2-5a088_0cti2

Fage 1 of 8
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Calibration Laboratory of
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i,

: ok Schweizariacher Kalibrlerdienst
Schmid & J'fartner St Service sulzse d'étalonnage
EI'IQI!'IEEI'II'IQ AG E = Servizio svizzere di taratura
Zoughausstrassg 33, 8004 Zurleh, Switzerland fvﬁ; Swies Calibration Service
elva lurla
Actrodited by the Swisa Accreditation Servics (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Servies is one of the signetories to the EA
Multilataral Agreement for the recognition of calibration certificates.

Glossary:

TEL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

SAR measured: SAR measured at the stated antenna input power,

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

SAR for nominal TSL parameters: The measured TSL parameters are used fo caleulate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not

ivan on paga 1.
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DASY Verslon DASYS V52.8.3

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Secan Resolutlon dy, dy. dz =5 mm

Frequency 1200 MHz = 1 MHz
Head TSL parameters

The follewing parameters and calculations ware applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (220 +02)°C 400 £ 6 % 1.37 mho'm + 6 S&

Head TEL temperature change during test =05"C - =y
SAR result with Head TSL

SAR averaged over 1 em® {1 g) of Head TSL Condition

EH measured 250 mW input power 5.86 Wikg

SAR for nominal Head TSL paramsters normalized to 1W 40.0 Wik = 17.0 3 (k=2)

SAR averaged over 10 cm® (10 g) of Head T5L conditian

SAR measured 250 mW input power 5.19 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

20.9 Wikg = 16.5 % [k=2)

Body TSL parameters
Thea following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (22.0x0.2) °C 52o=69% 1.54 mho/m = 6 %
Body TSL temperature change during test =05"C - e
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Canditian
SAR measurad 250 mW input power 10.2 'Wikg
SAR for nominal Body TSL parameters normalized fo 1W 40.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 250 mW input power 5.40 Wikg

SAR for nominal Body TSL paramaters

nomalized to 1wW

21.4 Wikg = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedanca, transformed to fead paint 5200+589i0 |
FReturn Loss -24.53dB _J

Antenna Parameters with Body TSL

| Impedance, transformed to feed paint ' 4890 +62j0 ]
r Relumn Loss -24.0dB -r

General Antenna Parameters and Design

| Electrical Delay (one diraction) 1.185 ns

After long term use wilth 100W radiated power, anly a slight warming of the dipole near the feedpalnt can be massurad.

The dipale Is made of standard s&Mmirigid coaxial cable, Tha center conductar of the feading line is directly connectad to the
second arm of the dipole. Tha antenna is therefore shomt-cireuited for DOC-signals. On some of the dipoles, small end caps
are added 1o ths dipols ammes in order to impreve matching when loaded according fo the position as axplaingd in the

according to the Standard,

Mo exceasive force must be applied 1o the dipols ams, becauss they might bend or the soldered connections near the
teadpaoint may be damaged.

Additional EUT Data

Manufactursd by SPEAG
Manufaciured on June 28, 2006

]
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DASYS Validation Report for Head TSL
Date: 17.10,2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 Miz; Type: D1900V2; Serial: D1900V2 - 8N: 5d0§8
Communication System: CW; Fregoency: 1900 MHz
Medium parameters used: £ = 1900 MHz; o = 1.37 mho/in; & =40; p= 1000 kg/m’

Phantom section: Flat Scction
Mezssorement Standard: DASYS (IEEETECSANSI C63.19-2007)

DASYS2 Configuration:
»  Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
s Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Seral: 1001
» DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=3mm, dz=3mm

Reference Value = 94,805 V/m; Power Drift = (.04 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 9.86 Wikg; SAR(10 ) = 5.19 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

! A.08

-8.00

12,00

2000

0dB =121 Wkg = 10.83 dBW/kg
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