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Annex D Description of Test Position

Annex D.1 SAM Phantom Shape

LE

Figure D-1 front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only-procedures in this recommended practice are intended primarily for the phantom setup of Figure D-2.

Note: The center strip including the nose region has a different thickness tolerance.

80-100 mm

Figure D-2 Sagittally bisected phantom with extended perimeter (shown placed on its side as used for SAR

measurements)

M referance point

: enirance to ear ¢anal
Figure D-3 Close-up side view of phantom
showing the ear region, N-F and B-M lines,

Figure D-4 Side view of the phantom showing
relevant markings and seven cross-sectional

and seven cross-sectional plane locations plane locations
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Figure D-5a Handset vertical and
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Figure D-5b Handset vertical and

horizontal reference lines-“clam-shell case”

Definition of the “cheek” position

a) Position the device with the vertical centre line of the body of the device and the horizontal line
crossing the centre of the ear piece in a plane parallel to the sagittal plane of the phantom (“initial
position” see Figure 1-7). While maintaining the device in this plane, align the vertical centre line
with the reference plane containing the three ear and mouth reference points (M, RE and LE) and
align the centre of the ear piece with the line RE-LE;

b) Translate the mobile phone box towards the phantom with the ear piece aligned with the line
LE-RE until the phone touches the ear. While maintaining the device in the reference plane and
maintaining the phone contact with the ear, move the bottom of the box until any point on the front
side is in contact with the cheek of the phantom or until contact with the ear is lost.

Annex D.4

Definition of the “tilted” position

a) Position the device in the “cheek” position described above;

b) While maintaining the device in the reference plane described above and pivoting against the
ear, move it outward away from the mouth by an angle of 15 degrees or until contact with the ear is

lost.
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Beference plane

Figure D-6 Definition of the reference lines and points, on the phone and on the phantom and initial position

Front view

;== \ Centre line

15

Top view

Cheek position Tilt position

Figure D-7 “Cheek” and “tilt” positions of the mobile phone on the left side
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Annex E Calibration certificate

Annex E.1 Probe Calibration certificate
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Sarvize aumae delaloneage
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Bwisn Cafibratian Service

Calibration Laboratory of
Sohmid & Pariner

Enginesring AG
Frughaussirsss 41, 2004 Zurich, Bwlzedand

Apcradrad by the Susse docrsditshon Sorecs (S5 Accreditaticn 8o SCS 108
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Glossary:

TSL tizgue simulating liguid

MORM:Y.Z senaiiily in free space

ConuF senaiivity in TEL / MORM:y, =

OCF diode comprasaion point

CF crast fchor |1iduty_cycle) of the RF signal

ABG rmadulation dependent lineaization paramelers

Polarization 4 \p TotEtion Bround probs asis

Paolarizabion & & rodation arcund an axes that iz iniha plane noomal b poode deis (al measuremenl cenler),

iz, A= 0isnorrdl o proba axs

Calibration is Performed According to the Following Standards:

a) FEEE Std 1528-2003, IEEE Recommendad Praciice {or Determinmg e Peak SpatiakAveraged Specific
Absorpdion Rate {SAR) in the Human Head from Wireless Comenunications Desices; Measuremen|
Techriques®, December 20403

b} ECE2IC0-1, "Procedarse o measura tha Spacic Absarption Rata (SAR) for hand-hald devices usad in closs
prosimity by ihe ear (frequency range of 300 Mz io 3 GHz)®, Fetmuary 2005

h'temuds Applied and Interpretation of Parameters:
NORMx, y, z: Assessod for E-feld polarization &= 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 wavegquice),
MNORME .2 are only inbermediate values, e, the uncertaintias of NORMLY,E doas not efect the E--fiska
uneerairty inside TSL (soo bolow SonvF).
= WO, pr = NORME, oz * frequency._mesponss (soe Froquency Respongse Ghart), This lineedizalion is
implemented in DASYS software versions later than 4.2, The uncartainty of the requency reapongs is indudsd
in the stated uncerainty of ConeF.

o DCPx .2 DOP are numerical inesnzation parametens assessed basad an the data of power sweep with CW
signal (ne uncertainty required). DCP does not depend on freguency nor media

«  Anyz Bz Cxpz WAy A B, Care numerical inearization parameters assessad based on the dala of
power sweap for specific modulation sigral. The parameters do not depend on requency nor media, YR s the
mExirnum calitsation @nge exprassad m HMS woltage aoross the diooe.

= ConwE and Boundary Effect Pavametars: Assessed in flat phaniom usng E-Tield {or Temperalure Transfer
Slardand fon T =800 MHe} and Feside wevespide using anabtical Seid disiributions basad on poser
magsuremednts for 1= 800 MHz. The same ssfups aro used for assessment of the parametars applad for
boundsry compansabion jalpha, depth) of wiach bypical uncecfainby vakms are given. Thesa parameters ane
used in OASY4 softwere 1o improve probe accuracy close to the boundary. The sensilivily in TSL corrasponds
1o NORMu, .7 * CamdF wihezraby the uncerfainty corresponds ta that given for Canif. A frequency dependent
CanuF i used in DASY version 4.4 and Fagher whech aliows extending the vabidity -rom + 50 8Hz o £ 100
MHz.

+  Sphencal isotropy (A0 deviation from sciropyd: inoa field of low gradients realized using a flal phanlom
eopesid by 3 palch anfenna,

#  Eenzar Offeet The sensor offsed comasponds fo the offset of virbual measurement senter from the probe tip
{on prabe axisk Mo lalerancon requinaed

Carlicala Mt ES3-3058_Mowio Page 2 af 11
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. 31 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT 40 1EE 889 +) 3 +I4% [l j 200233t (86 -21) 614026662736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM10232285S01
Issue Date: 06-09, 2010
Page 75 of 107

ES3DNV3 SH:08a Movember 19, 2009

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: December 22, 2008
Recal bratad: November 19, 2000

Calibrated for DASY Systems

{Mobel nen-compabibe with DAEYZ syahem}
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ES3DV3 SN:3088 Movember 19, 2009

DASY - Parameters of Probe: ES3DV3 SN:3088

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sendor Z [Une (k=2)
o () 1.32 197 1268 | s10a%

DoF (my’ 54,2 8.4 B3

Modulation Calibration Parameters

uio Communication System Name PAR A B C VR Unc*
dB dBuY my (=1
10000 oW opal  x .00 £.00 1oa| 3ca0 | x15%
¥ 400 000 1.00{ 3coa
z 200 000 1.00] 3000

The reportad uncertainty of measurament is stated as the standard uncerainty of measurement multiplkad
by the covarage factor k=2, which for a normal distribution corresponds to a coverage probabilily of
approximately 85%,
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DASY - Parameters of Probe: ES3DV3 SM:3088

Calibration Parameter Determinad in Head Tissue Simulating Media

Page 77 of 107

owember 19, 2009

1 Mz Valuisty [MHz]©  Pommitiviey Gontuctvity  ConwF X ConvF ¥ ConvE £ Alpna  Dapth Une (k=2)
00 1 507 100 415 £ 5% DAT £5% 5.64 5.64 5.84 0.80 1.08 £11.0%
1810 + 507+ 100 400 £ 5% 1.40 £ 5% 5.00 500 a.00 0.38 1.75 £ 11.0%
1800 + B0/ 100 400 + 5% 140 £5% 487 4,87 .87 ] 183 +11.0%
2450 + 50/ £100 382+ 0% 180 # 5% 4.40 440 4.40 D43 178 £ 11.0%
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ESIDVI SM:30E2 Movember 19, 2009

DASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Parameter Determined in Body Tissue Simulating Media

1 [raz] gn_l_lpgn-lql!gf_wml_@_!g_ Conduglivity ConvFX  CernvFY  CenvFZ Alpha Depth Unc {k=2)
X 5073100 550 2% 0% 5% 568 563 5.BE 087 1.07 £11.0%
1810 25074100 B1I 5% 152 & 5% 4. 76 4 76 476 41 183 £ 11.0%
1800 25072100 533 5% 152 £5% 4,58 458 4,58 LR 203 £ 0%
2450 £ 801§ 4 900 BT & Bl 108 & B 430 4,20 420 080 1.04 £ 11.0%
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ES30V3 SM:2088 Movember 19, 2000

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22]
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Uncerianty of Fregquency Response of E-Teld: £ 5.3% (=32}

Cerlilicals Mo ES3-M088_Nowlg Page 7 of 1
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. 31 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 plﬂ’;ﬂ: 200233t (86 -21) 614026662736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM10232285S01
Issue Date: 06-09, 2010
Page 80 of 107

ES3DV3 SN:3083 Movember 189, 2009

Receiving Pattern (o), 3 = 0°

= G00 MHz, TEM ifiT10EXE

= 1400 MHz, WG R22
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ES30WV3 SH:3088 Mowembar 19, 2009

Dynamic Range f(SAR,..4)

(Waveguide R2Z, 1 = 1600 MHz)
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ES3DV3 SN:3063 November 19, 2003

Conversion Factor Assessment

i = 900 MHz, WGLS RS (head} f=1810 MHz, WGLS R22 {head)
4.0 T I W 1
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an | ; an ] ] 1
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—B— Angdytical —— M s ~@-— Analylcal == hramarements

Deviation from Isotropy in HSL
Ervor {4, &), f = 900 MHz
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Uncertanty of Sphencal lsatropy Assesament: + 2.6% (k=2)
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November 19, 2000

S@ﬂk{ang&mnl Triangulsr
Connectar Angle {7) Mot anpln:a;l;
Mechanical Surface Celection Moda enabied
Oplical Surface Detecticn Mode digabled
Probe Owerall Length 337 mim
[Probe Body Diameter 10mm
Tiga L angyih 10 mm
Eiﬂllﬂdlﬂ.‘l 4 UFI‘;{:
Pretse Tip to Sansor ® Calibration Point 2 mm
Probe Tip o Sensor Y Calibration Point 2 mm
Probe Tip to Sensar Z Calibeaton Point 2 ram
Recommended Measurement Distance from Surface 3 v
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Page 11 of 11

SHGSM

3d Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com

Fliste A AT i 1 EE 889 ) 3 142 Elﬂéﬂ: 200233t (86-21)61402666*2736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM10232285S01
Issue Date: 06-09, 2010
Page 84 of 107

|
Annex E.2 DAE Calibration certificate

Calibration Laboratory of
Schmid & Parnar

Engineenng AG
Zeeghaussirasse 43, 5004 Zurich, Switzerland

5 Scnwestmaracher Kalbrierdienat

G Servies muiser d'éaioneags
Servizio seiceero di araiurs

S swiss Calmration Service

et by e Swiss Accredilalion Serdoe (505 Accrediation No.: SCS 108
Thi Swiss Accrditalion Service is one of the signatories fo the E4
Mullilsteral Agreamant tor the resegnition of calibration cerlilicates

cliest  SGS - SH (Audan) Carilicats Ho: DAE3-588_NowDD
|CALIBRATION CERTIFICATE |

I
| ot CAEZ - SD 000 DO AA - 3M; 569

| Caitraton procedunals] QA CAL-06.v12
Caliorstion procedure for the data acquisition electronics (CAE)

Caibration doli: Movembear 15, 2009
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InaLsad Movamber 16, 3006
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Glossary
DAE data acquisition elecironics

Connector angle  information used in DASY system to align probe sensor X o the robol
coordinate system.

Methods Applied and Interpretation of Parameters
= DC Voltage Measurement: Calibration Faclor assessed for use in DASY system by
comparison wilh a calibrated nstrument tracesble to national standards. The ligure given
cormesponds fo the full scale range of the volimeter in he respeclive rangs.

+  Clonnectar angle: The angle of the conneclor is assessed measuring the angla
machanically by a tool inserted. Uncertainty is not required,

= The folowing parameters as documented in the Appendiz contain technical information as a
result fram the performance test and require ne uncertainty.

+ DC Voliage Measuremant Linearity: Verfication of the Linearity at +10% and -10% of
the narminal calbration voltage. Influence of offset voltage is included in this
measurament.

= Camman mode sensitivity: Influence of a positive or negative commen mode voltage on
the differential measurcmont.

= Channal saparation: Influence of a voltage on the neighbor channels not subjest 1o an
input veltage

= AD Converter Values with inputs shorfed: Valuea an the intermal AD converter
comaaponding to zers input voltage

»  [nput Offsel Measuremeant: Qutpul voltage and statistical results ovar a large number of
rerd voltage measurements.

= Input Offset Current: Typical valuz for information; Maximum channel irpul offsel
curant, not considenng the nput resistance.

« input resistance: DAE Inpul resistance at the connector, during intamal aulo-zeraing
and during measuremeant.

= Low Battery Alarm Vollags: Typical value for information. Below this voltage. a bantery
alarm sigrial is generated.

= Power consumplion: Typical value for information. Supply eurrents in variaus operating

modes.
Cenifcala Mo DAZE-569 Movla Pege 2o’ S
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. 31 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 Elﬂéﬂ: 200233t (86 -21) 614026662736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: GSM10232285S01
Issue Date: 06-09, 2010
Page 86 of 107

DC Voltage Measurement
AT - Corvenier Resollion nominal
Hgh Range: 1LEE = Bpy . bl rariguz = <100, 4300 my
Low Ramge. 1LSE = 1y Il vange = -1...,..; w5
DASY meaauraman parametans: Auta Zears Time: 3 aac; Measuring time: 3 sec
Calibraticn Factors b Y z
High Range A04. 7EG £ 0015 (=g | 904352 £ 0% (k=2 | 404,128  0.7% {x=2}
_Ln_u!@!r:gg 3541_5’0 l_D.T‘?‘L |;k=2:u 390629 + 0.7% (k=2; | 3.95103 + 0.7% {x=2}

Connector Angle

Connector Angie 10 be usad in DASY sysaem =2 P = B
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Appendix
1. DC Voltage Linearity

High Range Reading (V) Ditference {uyf: Error {3)
Channel X + Input 200000.4 178 .00
Channel X + Irnput 20001.00 .33 0.00
Channel X « Input S19905. 3 5.5 -0.03
Channel ¥ + Input 200010.8 393 000
Channel ¥+ Input 1909776 284 .01 )
Channel ¥ - Input 20002 85 A05 0o

| Channal £ + Input 2000086 4.33 (184 4]
Channal ¥ I;upul_ 1900662 ape Q.00
Channel Z - Input 20N 0.1 0o

[ Low Range Reading {uV) Difference (V) Error (%) =

[Channel X+ Input 1909.7 28 0.01
Channal ¥ + Input 19960 MAD .50
Chanmal X - Ingiat 201 13 123 =]
Channel ¥ + Ingaut 2000.0 0.02 | 0.00
Channel Y+ Input 109,28 ame | 041
Channal ¥ - Input -201 A0 -1.53 0,75
Channel Z + Ingsuit 10059 <317 00
Channd 2 4 inpat 10881 4.4 o0 |
Channel £ - Inpast - B 175 0.8

2. Common mode sensitivity
DASY maasiraman paramelers: Auto Zorg Time: 3 soc; Moasuring tmes 3 soo

Comman mode High Range Low Rangs
Input Viltage (mv) Average Fesding (jpv) Average Reading (uv;
Channel X 200 -3.14 5T
- 200 6.52 ass |
Channel ¥ 200 7.08 735
- 200 -B52 B2
| Channel 2 200 BAL 2 564
| B R 408

3. Channel separation
DASY memsurament parameters: Aule 2e0 Tims: 3 seo; Measuring ime. 3 sec

npui Voltage (mV) | Charnel X (uV) | Channgl ¥ (uV} Channal Z (pv)
Channel X 200 - Z19 012
Channel ¥ 200 265 - 3.55
Charnnel 00 1.BG LA4S
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High Rangs (LSE) Low Rangs (LSE)
Charnel X 16392 14386
Charnel ¥ 15762 16421
Chanmnal Z 16288 16514 _J
5. Input Offset Measurement
CASY measurament parameters: Aube Zero Tema: 3 sec; Measunng time: 3 sec
Irapr 100452
Average (uV) | min. Offsel (uV) | max. Cffssty) | ':'"“:;*“""
Chawmse| X )18 1.2 LIy .33
Chanmel ¥ .81 -1.80 0.7 030
Chanmal 1 a7 -2 a7 -0n 0.36
6. Input Offset Current
Meminal Inmid circaitrg ofsel current on all channals: <25f4
7. Input Resistance
Zeroing (MGhm) Measuring (MOhm)
Channsel X 0.2000 1606
Channel ¥ 02000 204.0
Channal £ 0,200 20F
8. Low Battery Alarm Voltage jwrifiad during pra fess B
Typical walies Alarm Lewvel [VDC)
Supply (+ Vo) +1.9
Supply (- Voc) 7.8
9. Power Consumption jvediied durirg gre iest)
| Typical valuas Switched off (mA) | Stand by (ma) Transmitting (mA)
Supply {+ Yon) +0 +6 =14
Supply {- Voo) - A a
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Measurement Conditions
DASY system configuralion, aa far &8 nol given &0 page 1.
DASY Version DASYS VO
Extrapulation Advarced Estrapolalion
Phantom Modular Fial Praniom V4.8
Distance Dipole Certer - TSL 15 mm wih Spacer
Zoom Scan Resolution dx, dy, dx = 5 mm
Frequancy B35 MHz + 1 MMz
Head TSL parameaters
Thae Tollowing pa ders and calculations were apphad. S S
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mhoim
Moasured Hond TSL parametens {22.0+02)°C A3 6% 0.8% mhoim £ & %
Hoad TEL tamperature during test {225+02)°C — —
SAR result with Head TSL
SAR averagad over | cm’ (1 g) of Head TSL Condilion
SAR memsirad 250 mAN inpait poaiar 243mW i g
SAR normalized narmalized to *W Br2mWig

SAR for nomiral Heasd TSL parameters '

ncemalioed e T

882 mW /g £ 17.0 % (k=2

SAR averaged aver 10 cm® (10 g) of Head TSL condition

SAR measured 250 MW npul power 1EO MW i g

SAR normalized nomalized o 1W G40mWwig

SAR for nomanal Head TSL paramelers ' normakzed o 1W 6.34 mW /gt 16.5 % (k=2)

' Cormaction to nominal TSL paramesers according (o d), chapler “SAR Sensiliviies”
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Body TSL parameters
The folowing paramaters and calculations were applisd.
Temperature Parmittivity Conductivity

MNominal Body TSL paramaters nosc 55.2 £.97 mhoim

Measured Body TSL parameters (220+0.2°C 4T2E% 10 mhoim 2 8% |

Body TSL temperature during test (218+0.2'C —_ — |
SAR result with Body TSL

SAR averaged over 1 e’ (1 g} of Body TSL Condition

SAR rmsaseed 260 mW inpul power 255 mW g

SAR normalized nermalized 1o 1W 10.2 mW i g

SAR for posrinal Body TSL paramaters £ noernalized 1o 1W BED W | g £17.0 % (lewZ)

SAR averaged over 10 cm® (10 g) of Body TSL candition

SAR measuned 250 mW input power 168 miv i g

SAR normakred nommalized 1o 1W B.72 miv /g

_E.ﬁ.Rfur nominal Body TSL paramaters © normalized o 1W 5.58 mW I g £16.5 % [k=Z)

* Comeotion to nominal TEL paramalers acconding to d), chapter "SAR Sensitiviles”
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DASYS Validation Report for Head TSL

DateTime: 08,12 2006 10:-31 04
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEIZVD; Serial: DI3ISVE - SN:4d0T0

Communication System: CW-835; Frequency: 835 MHz: Duty Cyele: 101

Medium: HSL 90 MHz

Medium paramelers used: T— B35 MHz, o = 0.8% mho/m; & = 40.3; p = 1000 kyg/m®
Phantom section: Flat Section

Mensurement Standard: DASY S (IEEEAEC)

DASYS Configuration:
*  [Probe: ESADVI - SN3025: ConvP(5.57, 597, 5.5Tk Calibrated: 28.04 2008
= Sewan-Swfice 3deam (Mechanical Surface Detection)
*  Electrorscs: DAEL Sb0); Calibrazed: 14.00, 2008
o Phantom: Flat Phantom 4.90: Type: QDOOPSIAN: Sennl: 1001

*  DMemsurement 5W: DASY S, V3.0 Bulld 120; SEMCAD X Version 154 Budld 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (Tx7x7)}Cube 0: Measurement grid: dx=3mm,
dy=5emum, de=S5mim

Reference Value = 56.7 Vim; Power Drift = -0.000938 dB

Feak SAR (extrapolated) = 3 56 Wik

SAR(] g) = 243 mW/g: SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.73 mW/g

o 1
=i

-

5

L]

)

W 4§
0 dB = 2.73mW/g
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DASYS Validation Report for Body TSL

Date/Time: 15.12.2008 | 1:58:06
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35VY; Serial: DR35SV - SN:4d0TD

Communication Svstem: CW; Frequency: 835 MHz Duty Cyele: 1:1

Medium: MSL20

Medium parameters wsed: = 835 MHz; o = 1.0 mho'm; &, = 54.7; p = 1000 kg/m’
Phantom section: Flal Section

Messurement Standard: DASYS (IEEE/TEC)

DASY S Configuration:
®  Frobe: ES30VI - 88028 ConvF(5.9. 5.9, 5.07; Calibrased: 28.04.2008
= S-S fae 5 dmm (Mochanical Sarface Detostion)
= Flecironics: DAES So6l]: Calibrated: 14,00, 2008
& Phamiom: Flai Flantom 4.9 Type: QE0P4IAA; Serial. 1001

= Measuremes SW DASYS, VA0 Build 120; SEMCAD X Version 134 Budld 43

Pin = 250mW, d = 15mm/Zoom Scan (Tx717)'Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 54.7 ¥im; Power Drift = 0.00608 dB

Pesk SAR (extrapolated) = 160 Wiky

SARIT g) =2.55 mWig: SAR(ID g) = 1.68 mW/g

Muximum value of SAR (measured) = 2.87 mW/g

=
L

1n

4B = 25 TmWig
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Measuremant Conditions
DASY sysbesm eonligursslion, as far as nok

fvAn nn pace 1

DASY Version DASYS ' W52
Extrapoiation Arwanead Fetrapciation
Phantom Modular Flal Phanlom Y50
Distamce Dipole Conter - TSL A rmim will Sigraten
Zoom Scan Resolutian d. dy. dz = & mm -
Frequancy 1900 MHz £ 1 MHz
Head TSL parameters
The followeng paramelsrs and calouations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters iy A0.0 1.40 mka'm
Measursd Head TSL parameters {2201 03)°C 398 +6% .44 mhoim & & %
Head TSL temperature during best {26202} "G i fobice
SAR result with Head TEL
SAR averaged over 1 cm” {1 g) of Head TSL Comdibtion
LAR measured 2E0 mW irged power 100 miW g
LAR nommaized naerralized to W A0 0 MW (g
SAR for nominal Head TSL parametars rrralized o 1'W 30.3 mW ig £ 17.0 % (k=2}
AR avaraged over 10 cm’ (12 gj of Hasd TSL oondition
SAR messured 200 mW Irga power HED MW (g
SAR nommaized rermahzed to W 2igmiW g
SAR Tor nomingl Head TSL paramatisng memalizad o TW 2007 mW ig & 16.5 % (=2}

Codificata Ho: MBHWVE-S4028_ Mowlk
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Bady TSL parameters
The following parameters and calculalions weoe applied. -
Temparatura Farmh;ivlrr Conductivity
Nominal Body TSL paramelers 220G 533 1.52 mbo'm
Messured Body TSL paramedars (O e 02 53518% 1.58 mhoim £ & %
Body TSL temparature during test 212+ 0.2)"C iz
SAR result with Body TSL
&AR overaged over 1 cm! (1 g} of Body TEL Conditian -
SAR messured 250 vy INput power 103mMW i g
AR noamalized marmalized b TW 41,2 W S g
5AR for nominzl Body TSL parametars normatized to 1W 404 mW i g £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Body TSL condion
SAR measured 250 mY input powar G4 W g
SAR ne-ma;lz.e.d normalized ba 1w 21.8mW g
SAR for nominal Bady TSL pararmeters normaitzed ta 1W 21.5mW | g +16.5 % (k=2)
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DASYS Validation Report for Head TSL

Diaste Tirme: 24,1 1.2000% 1 3: 2002
Test Laboeatory: SPEAG, Zurich, Switzerland
DUT; Dipole 1900 MHz; Type: DIY00%2Z; Seral: DI900YE - SN:5SA025

Communication Syatem: CW: Frequency: 1900 Mk Duty Cyele: 1:1
Medivm: HSL L1 BB
hlediom perrameters vsed: = 1900 MH2: o= 144 mho/mg £, = 39,9 p= 1000 kg,i’m"

Phantem sectien: Flal Section
Measurement Standard: DASY 5 (IEEETEC/ ANSI Cal 1922007

DASYS Conliguration:
& Probe: ESI0VE - SME205: CoavF(E 09, 509, 5095 Calibrated: 26,06, 3000
o Sensor-Sarfce: 3mm (dechemical Swrfice Deleciim b
®  Eleeronics: DAES Snol]; Calibraied: 07403 2009
®  Phamtom: Flat Phantor 5.0 4 font)c Type: QRUIOOPS0A A Seral: 1001

* Wi SWeDASYS VST Build 157 SEMCAD X Versicn 14.0 Build 57

Pin=150 mW /d=10mm, dist=3.0mm (ES-Probe)}Foom Scan (7xTs7WCube 0: Measurcment
orkd: de=5min, dv=5mim. de=5mm

Reference Value = 96,4 Vim; Power Drift = 0.037 dB

Peuk SAR {extrapolated) = 18.2 Wikg

SAR(1 g) = 10 mW/g; SAR(10 g) = 522 mWig

Maximum value of SAR (measured) = 12.5 mW'g

5
S L

20

26

hdl = ILSmW/ig

Cestificate Mo: D1S00V2-50028 Moyl Page Bl 3
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DASYS Validation Report for Body

Diate Time: 17112009 13:08:34
Test Labomtory: BPEAG, Aurich, Switzerland
IVUT: Diipele 1900 MHz Type: DIYHVZ; Serial: DIYOYE - SN:50028

Communication System: CW: Frequeney: 1900 MHz; Duty Cyvele: 110

Pdedium: MSL ULD BR

Medium patameters used: F= 1900 MHz: o = 158 mbo/m; &= 536 p = 1000 kg/m?
Phantom section: Flat Section

Measurement Stndard: DASY S (IEERTEC/ANS] C/3.19-2007)

DASYS Configuration:
=  Probe: ESI0VE - SRE208; ComvEid.39, 450, 4597, Calibeated: 26.06.2009
*  Sensor-Surfeoc 3rem (Mechanical Surace Detection)
= Hlecironics: DAES Sneo 1 Callbmted: 07,03, 2000
= Phantom: Flet Phontom 5.0 (back |l Type: QDOUOPS0AA: Serlak 1002

s Alessmement SWs DASY S W2 Build 155 SEACATY X Vierglon 14,0 Byekd 57

Finls0 mW /d=10mm, dist=3.0mm (ES-Probe}/Zoom Scan (7x7x7)'Cube 0 Measwremcnt
prid: dy=5mm, dy=5mm, dr=5mm

Reference Value = 05,9 ¥im; Power Drift = (000893 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(] g1 = 10,3 mWig: SAR(10 g) =544 mWig

Muxirmum valee of SAR (meoasured) = 13 mW/ig

25

OdB— 13nW:g

Coettificzale Mo; DISO0V2-5a020 Mol Paje &ol 9
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Annex F  Additional SAR Probe Validation

SAR PROBE CALIBRATION

Model No. : A332
FCCID :YCNA332

The following procedures are recommended for DUT measurements at 150MHz to 3GHz to minimize probe
calibration and tissue dielectric parameter discrepancies.

a) Ingeneral, CUT SAR measurements below 300 MHz should be within +/- 50 MHz of the probe calibration
frequency.
SEE ALSO ITEM c).

b) At 300 MHz to 3 GHz, DUT measurements should be within +/- 100 MHz of the probe calibration
frequency.
SEE ALSO ITEM c).

c) Measurements exceeding 50% of these intervals, I.E.,
+/- 25 MHz, DUT <300 MHz, OR

+/- 50 MHz, DUT >/=300 MHz,

SHALL APPLY THE FOLLOWING ADDITIONAL STEPS:

1) When the actual tissue dielectric parameters used for probe calibration are available (careful about some
probe manuf.list only nominal or range on calib.cert), the differences for relative permittivity and
conductivity between probe calibration and routine measurements should each be less than or equal to 5
% while also satisfying the required +/- 5% tolerances in target dielectric parameters.

SHGSM
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<Head 900 MHz>

The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 900MHz has permittivity and
conductivity of 41.5 and 0.97 respectively. At the probe extreme frequencies the following are true: at 800MHz the
permittivity and conductivity are 39.4 and 0.86 respectively. At 1000MHz the permittivity and conductivity are 43.6
and 1.03 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 800MHz to 1000MHz.

Conv¥ersion N

b s Z BEr |
Converzion factor: IE_EM IE_ a4 |5.84
Alpha; |02 |03 |og
Delta: |1.na |1.ma |1.na
Frequency range: IBDD to |1 aon MHz Calibrated far: I'EIDD kHz
Ferrittivity range: |39-4 to I“G-E Calibrated for; |41 5
Conductivity range; IU-BE to I1 3 5/ Calibrated faor; IU-E‘? 5/m
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The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 900MHz has permittivity and
conductivity of 55.0 and 1.05 respectively. At the probe extreme frequencies the following are true: at 800MHz the
permittivity and conductivity are 52.3 and 0.92 respectively. At 1000MHz the permittivity and conductivity are 57.8

and 1.10 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 800MHz to 1000MHz.

& i Cancel |
Conversion factor: |5_EB IE.EE |5.EE
Alpha: [0-97 |07 |0.87
Diela: |1.c|? |1.c|? |1.c|?
Frequency range: IEUU ko |1 ooo MHz Calibrated faor: IE":"] MHz
Permittivity range: |52-3 ko IE?-B Calibrated for; |55
Conduchivity range: ID-E|2 ko |'I A S5/m Calibrated for: I'I 5 S/m
SHGSM
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The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 1810MHz has permittivity and
conductivity of 40.0 and 1.40 respectively. At the probe extreme frequencies the following are true: at 1710MHz
the permittivity and conductivity are 38.0 and 1.29 respectively. At 1910MHz the permittivity and conductivity are

42.0 and 1.47 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 1710MHz to 1910MHz.

Conversion _

NEEA (1810 [Head)

Cancel

i

S "
Correersion factor |5 |5 |5
blpha: (038 |n.38 038
Dela: [1.75 [1.78 [1.78
Frequency range: I'I 10 to I'I 250 kHz
Permittivity range; |3B to |42
Conductivity range:; I'I-EEl to I'I-‘W Sdm

Calibrated for: (1810 MHz

Calibrated for; (40

ik

Calibrated for; |1.4 Sdm
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<Body 1810 MHz>
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The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 1810MHz has permittivity and
conductivity of 53.3 and 1.52 respectively. At the probe extreme frequencies the following are true: at 1710MHz
the permittivity and conductivity are 50.6 and 1.38 respectively. At 1910MHz the permittivity and conductivity are

56.0 and 1.60 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 1710MHz to 1910MHz.

Conversion

Cancel

i

s i
Carversion factor; I4_?‘E |4..'-"E'- I4.?E
Aipha: [0-47 |0.41 j0.41
Deha: [1.88 |1.88 |1.88
Frequency range: I'l?'ll:l ko I'IEED kHz
Permittivity range: |5':|-E {u] IEE
Conductivity rangs: |1-3B ko |1-E S/m

Calibrated for: (1810 MHz

Calibrated for; |53.3

11

Calibrated for; |1.52 S/m
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The target permittivity and conductivity at 835 MHz is 41.5 and 0.90 and 1900 MHz is 40.0 and 1.40 respectively
which is within the calibrated range of the probe parameter. The following parameters are declared in the probe
calibration certificate.

DASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MH:]‘:' Parmittivity Conductivity ConvFX ConvFY ConvF Z Alpha Dapth Unc (k=2)
200 +£50/+£100 41.5 £ 5% 0.97 £ 5% 5.84 584 5.84 0.90 1.08 = 11.0%
1810 +50/+ 100 40.0 + 5% 1.40 £ 5% 5.00 500 5.00 0.38 1.75 £11.0%
1800 +50/+ 100 400 + 5% 140 + 5% 497 497 4 97 048 153 +11.0%
2450 +50/+ 100 39.2 + 5% 1.80 + 5% 4.40 440 4.40 0.43 1.79 £11.0%

© The valigity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncenainty at calibration trequency

a@nd the uncenanty for the indicated frequency band

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
800 +50/+ 100 550+ 5% 1.05 £+ 5% 568 5.68 5.68 0.97 1.07 £11.0%
1810 +50/+ 100 53.3x5% 1.52 £ 5% 4.76 4.76 4.76 0.41 1.88 £11.0%
1900 +50/+ 100 53.3 5% 1.52 +5% 4,58 4.58 4.58 0.38 213 £+ 11.0%
2450 +50/+ 100 52.7 + 5% 1.85 £+ 5% 4.20 4.20 4.20 0.99 1.04 £11.0%

® The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), The uncertainty is the RSS of the GonvF uncertainty at calibration frequency

and the uncerainty for the indicated frequency band
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<Head 850 MHz>

Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 41.6 43.05 3.49
825.0
Conductivity 0.90 0.886 -1.56
Permitivity 41.5 42.89 3.35
Body 835.0
Conductivity 0.90 0.896 -0.44
Permitivity 41.5 42.77 3.06
845.0
Conductivity 0.91 0.906 -0.43
<Body 850 MHz>
Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 55.2 55.26 0.11
825.0
Conductivity 0.97 0.9481 -2.26
Permitivity 55.2 55.2 0
Body 835.0
Conductivity 0.97 0.9584 -1.20
Permitivity 55.2 55.16 0.07
845.0
Conductivity 0.98 0.9692 -1.10
<Head 1900 MHz>
Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 40 39.08 -2.30
1850
Conductivity 1.4 1.371 -2.07
Permitivity 40 38.96 -2.60
Body 1880
Conductivity 1.4 1.404 0.29
Permitivity 40 38.92 -2.70
1910
Conductivity 1.4 1.435 2.50
SHGSM
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<Body 1900 MHz>

Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]

Permitivity 53.3 53.85 1.03

1850
Conductivity 1.52 1.464 -3.68
Permitivity 53.3 53.82 0.98

Body 1880
Conductivity 1.52 1.502 -1.18
Permitivity 53.3 53.79 0.92

1910
Conductivity 1.52 1.534 0.92

2) when nominal tissue dielectric parameters are PROVIDED in the probe calibration data, the tissue dielectric
parameters measured for routine measurements should be less than the target relative permittivity and higher
than the target conductivity values, to minimize SAR underestimations. Otherwise, a thorough analysis of the
effective frequency interval supported by the probe calibration and dielectric medium should be included in the
SAR report to substantiate the test results-SEE ITEM d).

Alternatively, the measured 1-g SAR may be compensated with respect to +5%tolerance in relative permittivity
and -5%tolerances in conductivity, computed according to valid SAR sensitivity data, to reduce SAR
underestimation and maintain conservativeness.

d) When thorough analysis is required for the additional steps, the following SHALL ASSO BE ADDRESSED.
These other items can contribute to additional SAR differences, especially when the probe calibration, tissue
dielectric parameters and device test frequencies are misaligned.

1) the probe conversion factor and its frequency response, with respect to the tissue dielectric media used
during probe calibration and routine measurements, should be examined to determine if the effective
frequency intervals is adequate for the intended measurements, should be examined to determine if the
effective frequency interval is adequate for the intended measurements to satisfy protocol requirements.

2) Measurements within the required frequency intervals should satisfy an expanded probe calibration
uncertainty (k=2) less than or equal to 15%for all measurement conditions.

3) When SAR is reported within 10% of the SAR limit, differences in field conditions and effects of output power
levels on signal modulation between probe calibration and routine measurements should be examined to
determine probe calibration validity.

4) Probe isotropy should also be assessed by rotating the probe in 15 degree increments at the peak SAR
SHGSM
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location of the zoom scan and accounted for in the measurement uncertainty.
The measured SAR values in the report are all below 10% of the SAR limit.
The measurement within the required frequency interval satisfy an expanded probe calibration uncertainty
(k=2) <=15% for all measurement conditions. Please refer to SAR report for probe and dipole calibration

certificates produce by the system manufacturer.

As you can see we used the conductivity and permittivity parameters which are within +/-5%of the target values.

END OF REPORT
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