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Phantom secti on: FI at Secti on
DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low/ AMeamauSement( 51X ®:1xdlx)=15 mm,
Maxi mum value of SAR (interpolated) = 0.419 m

Body Worn -SclLaonw/(Z7oxoimeda)y b Caurbeent O gr i d: dx =5 mm
Reference Value = 14.1 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.620 W kg

SAR(1 g) =SAR@B®G6 oW/ g;0.247 mW/ g

Maxi mum value of SAR (measured) = 0.422 mW/g
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db
— 0.000

— -2.86

-h.72

-8.5h8

-11.4

-14.3

0dB = 0.422mW/g

4.31Body-Worn-PCS1900-GPRS-Middle

Date/ Time: 2007-3
Test Laboratory: SGS- GSM
PCS1900-Body-Worn- GPRS-Middle-2.0cm
DUT: GSM1021281FebypdySefdTiype: 011073000003040

Communication Sy#$ovdm; FCBEBHoeoay GEREBE80O MH4; Dut
Medi um: 1900-Body Medium par ameokenms 5e0s.e8d,: pf =
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Phantom secti on: FI at Secti on

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middl eMeAseaeecnan g( 5d:x 9dIxx1 p mm,
Maxi mum value of SAR (interpolated) = 0.446 m

Body Worn - Middl e/ Zooans uSeanant 7ga7x7 ) 4 xCushny
Reference Value = 14.9 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 0.666 W kg

SAR(1 g) =SAR@1Q@ oW/ g;0.258 mW/ g

Maxi mum value of SAR (measured) = 0.442 mW/g
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db
— 0.000

—-2.90

-h.80

-8.70

-11.6

-14.5

0 dB = 0.442mW/g

4.32Body-Worn-PCS1900-GPRS-High

Date/ Time: 2007-3
Test Laboratory: SGS- GSM
PCS1900-Body-Worn-GPRS-High-2.0cm
DUT: GSM1021281GFebypydySeMTiyple: 011073000003040

Communication Syd#§ovodm; FCE8EH0e@0ehPREYOPLe8 MH4; D
Medi um: 1900-Body Medium par@mehce/rm; u&ed; g =



Order No: GSM10212817-2
Date: Apr. 12, 2007
Page: 79 of 135
kgi m

Phantom secti on: FI at Secti on

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - High/Merasar Seamt (g3 129 1dkx1l=)1:5 mm,
Maxi mum value of SAR (interpolated) = 0.384 m

Body Worn - High/ Zo®masSwraemeQ 7 xgrxi7d):/ Gubemn
Reference Value = 14.2 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.595 W/ kg

SAR(1 g) =SAR@G28 oW/ g;0.207 mW/g

Maxi mum value of SAR (measured) = 0.378 mW/g
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db
— 0.000

—-3.24

-6.48

-9.72

-13.0

-16.2

0dB = 0.378mW/g

4.33Body-Worn-PCS1900-Maximum Value-SD

Date/ Time: 2007- 4
Test Laboratory: SGS- GSM
PCS1900-Body-Worn- GPRS-Middle-2.0cm+SD
DUT: GSM1021281FebypdySefdTiype: 011073000003040

Communication Sy#$ovdm; FCBEBHoeoay GEREBE80O MH4; Dut
Medi um: 1900-Body Medium par ameokenms 5e0s.e8d,: pf =
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Phantom secti on: FI at Secti on
DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle+3™MPAhAAureceanedc amr i(ds1 x93 x58n
Maxi mum value of SAR (interpolated) = 0.631 m
Body Worn - Middl e+SD/Mecacmr 8mamt (g7 x dx 7dx/=
dz=5mm

Reference Value = 13.7 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 0.940 W/ kg

SAR(1 g) =SAR6HKQ oW/ g;0.329 mW/ g
Maxi mum value of SAR (measured) = 0.592 mW/g
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dB
— 0.000

— -3.08

-b.16

-9.24

-12.3

-15.4

0dB = 0.592mW/g

4.34Body-Worn-PCS1900-Maximum Value-BT

Date/ Ti me: 2007-3
Test Laboratory: SGS- GSM
PCS1900-Body-Worn- GPRS-Middle-2.0cm+BT

DUT: GSM1021281BebpdySefMiypalk: 011073000003040
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Communication Sy#8Mbdm; FPCSEHhoeoyGEREB&8O MH4,; Dut

Medium: 1900-Body Medium par ameo ke ms 50s.e8d;: pf =
kgi m
Phantom section: FIl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

o Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle+BEAAUreeamedc amr i(ds 1 xQ % x8n
Maxi mum value of SAR (interpolated) = 0.435 m
Body Worn - Middl e+BT/Mecacmr 8mamt (g7 x d X 7dx/=
dz=5mm

Reference Value = 12.7 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.658 W kg

SAR(1 g) =SAR@#08 oW/ g; 0.252 mW/ g
Maxi mum value of SAR (measured) = 0.437 mW/g
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db
— 0.000

— -3.00

-6.00

-9.00

-12.0

-15.0

0 dB = 0.437mW/g

Additional Testing for the Battery-T5000572AAAA-700mAnh

4.35LeftHandSide-Cheek-GSM850-High+BT

Date/ Ti me: 2007- 4
Test Laboratory: SGS- GSM
GSM850-LeftHandSi de-Cheek-High+BT(700mAh

DUT: GSM1021281GFebypdySefdiyae: 011073000003040



Order No: GSM10212817-2
Date: Apr. 12, 2007
Page: 85 of 135
Communi cati on SyMddkan: FRKSeMBbLOn GYEM Bl4e8:. 81 :MH.z3 Du't

Medi um: HSL850- Head Medi um pamn®rme tméro=d myls. e8d;: pf
1000°%kg/ m
Phantom section: Left Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(6, 6, 6); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

o Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek positi oAah)-/ Alieah +BcTawd HEOGM exdeOnk x & ) i d :
dy=15mm
Maxi mum value of SAR (interpolated) = 0.717 m

Cheek position Z-ooHn ¢SicaBT (7X0OrRA h $(u7r>e e dt) [
dx=5mm, dy=5mm, dz=5mm

Reference Value = 8.13 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.08 W/ kg

SAR(1 g) =SAR6XIB oW/ g;0.450 mW/ g

Maxi mum value of SAR (measured) = 0.717 mW/g
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db
— 0.000

—-2.24

-4.48

-6.72

-8.96 7

-11.2

0dB =0.717mW/g

4.36RightHandSide-Cheek-GSM850-High

Date/ Time: 2007-4
Test Laboratory: SGS-GSM
GSM850- Ri ght HandSi de-Cheek-High(700mAh)
DUT: GSM1021281GFebydySefyalke: 011073000003040

Communi cati on SyMddkan: FRKRSeMBbLOn GYEM Bl4e8:. 81 :MH.z3 Du't
Medi um: HSL850- Head Medi um pamn®rme tmdreg myls. e8d;: pf
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1000°%kg/ m

Phantom section: Right Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(6, 6, 6); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek positilh) /-ArHeag hJc7eDahi(u6 xn@ A X 1gr:i d: dx

Maxi mum value of SAR (interpolated) = 0.887 m
Cheek position - S%iagnh ((770x07mxA7h) WME(Zoxornk e  tC whb
dx=5mm, dy=5mm, dz=5mm

Reference Value = 9.91 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.30 W/ kg

SAR(1 g) =SAR{TIQ oW/ g;0.526 mW/ g
Maxi mum value of SAR (measured) = 0.819 mW/g
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dB
— 0.000

—-1.99

-3.99

-h.98

-7.98

-9.97

0dB = 0.819mW/g

4.37Body-Worn-GSM850-GPRS-Middle

Date/ Ti me: 2007- 4
Test Laboratory: SGS- GSM
GSM850-Body-Worn- GPRS-Middl e-2.0cm(700mA

DUT: GSM1021281BebpdySediyple: 011073000003040
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Communication SyMobde, E6EMEEONGEPRSEB@. 4 1MHZ; Du

Medi um: 850-Body Medium par adnemlea/sm;us&.d2; fp ==
kgi m
Phantom section: FIl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(5.92, 5.92, 5.92); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

o Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middl e(700meAs)u2/ehe eta gSd an (5=
Maxi mum vahterpfol aARd)i = 1. 06 mW/ g

Body Worn - )Mi/dad cenf 790amA le7axsTux & né rCtu bge i @ :
dy=5mm, dz=5mm

Reference Value = 21.6 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.15 W/ kg

SAR(1 g) =SARQ@XIO oW/ g;0.679 mWwW/g
Maxi mum value of SAR (measured) = 1.01 mW/g
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db
— 0.000

—-2.00

-4.00

-6.00

-8.00

-10.0

0dB = 1.01mW/g

4.38LeftHandSide-Cheek-PCS1900-High+SD

Date/ Time: 2007- 4
Test Laboratory: SGS- GSM
PCS1900-LeftHandSide-Cheek-High+SD(700mA
DUT: GSM1021281FebypdySefdTiype: 011073000003040

Communication SyMddcean: PCSAOOHMAE VWS @lyxd X.:8 1MHz ;3D
Medi um: PCS1900méileands Mesie dm fp d+ 4169 Onbh=08/ 3n®Hie; p
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Phantom secti on: Left Secti on
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek positi oAah)-/ Aliegah +ScDary HEO6GM exdeOnk x & ) i d :
dy=15mm
Maxi mum value of SAR (interpolated) = 0.909 m

Cheek position Z-0oohn ¢SlcaD (77k0ORAY h $(u7r>e e dt) [

dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.18 V/ m,; Power Drift = -0..
Peak SAR (extrapolated) = 1.30 W/ kg

SAR(1 g) =SAREG0O oW/ g;0.486 mW/ g
Maxi mum value of SAR (measured) = 0.885 mW/g
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0dB = 0.885mW/g

4.39RightHandSide-Cheek-PCS1900-High

Date/ Ti me: 2007- 4
Test Laboratory: SGS- GSM
PCS1900- RightHandSi de-Cheek-High(700mAh)

DUT: GSM1021281BebpdySediyple: 011073000003040
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Communication SyMdaegen: PRPCSAOOME VS KBlyxd RX.:8 1MHz ;3D

Medi um: PCS1900méieads Mesle dm f dr 1169 Onth-08/ 3n¥IH te; p
1000°%kg/ m

Phantom section: Right Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

o Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek positiAbn 2/ Argeh OCMeBadsm( 6 bexdtl xgr) d: dx
Maxi mum value of SAR (interpolated) = 0.705 m

Cheek positionZoondiSchan 7(070xmBxh¥)eg a2(l7 e e dt) /gC
dx=5mm, dy=5mm, dz=5mm

Reference Value = 6.23 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 0.897 W/ kg

SAR(1 g) =SAR628 oW/ g;0.390 mWw/ g

Maxi mum value of SAR (measured) = 0.686 mW/g
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4.40Body-Worn-PCS1900-GPRS-Middle+SD

Date/ Ti me: 2007- 4
Test Laboratory: SGS- GSM
PCS1900-Body-Worn- GPRS-Middle-2.0cm+SD(7

DUT: GSM1021281BebpdySediyple: 011073000003040
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Communication Sy#8Mbdm; FPCSEHhoeoyGEREB&8O MH4,; Dut

Medium: 1900-Body Medium par ameo ke ms 50s.e8d;: pf =
kgi m
Phantom section: FIl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

o Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn 70MmAHW) eAEBPGA Seanur(ebmkex d 1xrli)d:: d
dy=15mm

Maxi mum value of SAR (interpolated) = 0.551 m
Body Worn - Mi)ddloeo#S B(c7ah0 ek 3§ xr7e)nle@u b @ r i0d::
dy=5mm, dz=5mm

Reference Value = 13.5 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 0.647 W/ kg

SAR(1 g) =SAR@é20 oW/ g; 0.263 mW/g
Maxi mum value of SAR (measured) = 0.439 mW/g
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1. Photographs of Test Setup
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Fig.1 Photograph of the SAR measurement System

:.'- \ sS0MH:z |
e o .

i15em

Fig.2 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for
Left-Head Side

15 cm

Fig.3 Photograph of the Tissue Simulant
Liquid depth 15cm for Body-Worn
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1R TH o -

L 15 cm
13em <
.q_
Fig.4 Photograph of the Tissue Simulant Fig.5 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn

Right-Head Side

Fig.7 Photograph of the Left Hand Side Tilt status
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Fig.8 Photograph of the Right Hand Side Cheek status

Fig.9 Photograph of the Right Hand Side Tilt status

Fig.10 Photograph of the BodyWorn status



Order No: GSM10212817-2
Date: Apr. 12, 2007
Page: 100 of 135
2. Photographs of the EUT

' s ||

Fig.11 Front View

BEEE EEEE T
y| | ]

T
L |

Fig.12 Back View
3. Photographs of the battery

Fig.13 Battery T5001418AAAA-750mAh
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Fig.14 Battery T5000572AAAA-700mAh

4. Photograph of the charger

e it 1

Fig.15 Charger
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Caliration Laboratory of -'"".,'\_QE'__.M__ g Schwsiasrische KaBriardeml

Solwmid & Pastnar ﬁﬁ [ e sines ditslannage
Engineanng AS Y ‘Sprwitn asibbs 31 AL

Eeayaimarasss i1, B06d Tusich. Swiriand __-;ﬁ__ 5  swiss Catinrtion Berview

Azt by U St il CFFeg of MANDGagy and Ancmdiiesm Accradnsson Mo SCH 108

T Fom ik Arcrechiaiian Sersicn s ore of fro wgeelove 15 W Fl

muiRginrl Agrssman lar e ecogaBon of celfarebion corbibelis

Glossary:

TSL tssue simulating liquid

WORMy vz sarsilivity i frae Epace

CanF sansitivity in TSL { MORM<y.2

DcP dicde compression paing

Polarization ¢ g relaElien arcund proba asds

Polarization & B rolalion around &N axis that s in the plane nofmal to probe axs (at

maasurament centar), La., 8 =10 s normal b probe axie

Calibration is Performed According be the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Racommended Praclica for Datarminng the Peak Spadis-
Avaraged Specific Absorplion Rata (SAR) in the Human Head rom Winslass
Cammunicaions Devices; Moasuramenl Technigues”, Dacamber 2000

by CEMELEC EN 50361, "Basa standand for the measurement of Spacific Absorplion Rate
ralgted 10 uman axposuns o eleciromagnetc fialds from mobide phones (300 MHz - 3
GHz), July 2001

Mathods Applied and Interpretation of Parametars:

w  WORMY, 5 Asspssed for E-eld polarization B = 0 (f 5 900 MHz in TEM-cell; { > 1800 MHz:
RZ2 wavequita), MORMxy.z ane m'uy interrnadEate values, | 8, tha uncetaintias of
MORMx v,z does nat effect the E*-fiald uncartaingy insida TSL I:!HHI belorw Camed].

*  NORMx ).z = NORMy,y.2 * frbgusncy_response (see Fraguancy Responsa Charl). This
linearization is implamantad in DASYS softwane wersions [a%er than 4.2, Tha uncerainty of
1he frequency responss s included |n the statad uncertainty of Camd=.

» OGPz DCP are numarical Enearizstion parameters assessod based on the dala of
pawer sweap (no uncerainty reguired), DEP does not depend on frequancy nor media

»  ComeF and Boundary Efact Paramatars; Assessad in flat phamom using E-field (or
Temparature Transfer Standard for f < 800 MHz) and inside wavequide using anatytical flald
distrinutions based on power maaswements for = 300 MHz. The sama satups are used Tor
assessmant of the paramelens applied for boundany compansadion (alpha, dapih) of which
typical uncartainty values are given. These parameders are used n DASYS software 1o
imprave probe SGCUrECY cioBa Lo e boundary. The sensiivity in TSL comasponds 1o
NORBY w2 * Canvi wheraby 1he uncanainty comasponds io that given for ComeF. &
freguancy dependent ComvF is used i DASY version 4.4 and higher which allows
axtanding the validty fram & 50 MHZ 1o + 100 MHz.

» Spharcal safmpy (30 devialion fram dalrogyl inoa field of low gradents realiced using a
Rat phankom exposed by a palch antenna

¥ Sensar Offzat The sensor offset comesponds o the offset of virual measurament censer
from tha pmtrn tip ion probe axis). Mo olerance requinad.

Cenficals N ES53-0088 Dacle Foga 2 of &
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ES30V3 SM:3088 December 12, 2006

Probe ES3DV3

SN:3088

Manufacturad: July 20, 2005
Last calibrated: September 13, 2005
Recalibrated: December 12, 2008

Calibrated for DASY Systems

{ Mot non-oomgsalinia wath DASYE gyetem|)

Cariificals o EES-38E_DustE Puasgiz 3 al &
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ES3DVI SHA0EE Decamber 12, D006

DASY - Parameters of Probe: ES3DV3 SN:3088

Sansitivity in Free Space” Diode Compression”
Pigrm 13 e tnam pWiVIm) OCPE X a4
ey 123 =%04%  pWitvim) ocey B4 m
MormZ 13T sd04%  pMVImE DCP 2 53 mv

Sensitivity in Tisswe Simulating Liquid {Conversion Faciors)

Ploase ses Page Il

Boundary Effect
THL B MHs Typical SAR gradient: § % per mm
Sersacy Canilar 10 Phansom Surfaoe Dislance .0 i 40 W
SARG, [% Wilhaat Comeciion Algerthm 24 0.
SAR,, %) Whih Comeciion Algarihm ta nQ
TEL 1018 MHz Typical SAR gradisnt: 10 % per mm
Sy Dartar o Phamom Suriscs Distance: A0 mm 4.0 mm
S [N Withou! Comecton slganthm T.H 4.5
SaR (5] With Gormachion Algoirm o1 0.2
Sensor Offset
Proba Tip o Sanier Canes 2.8 mm

Thi reported uncertaingy of measurement is stated as the standard uncertasinty of
maasrement multiplied by the coverage Factar k=2, which fer a normal distribution

comespands 1o @ coverage probabllity of appraximately 85%.

A o o L o TR Y T e et v E-Pmidl anoeriingy inssse TEL (e Paga B
® M ave il s EEran s PR TELET SRy MR e

Cerifie Wo: [53-3008_DwcDf Paga 4ol &
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ES300W3 5N:3084 Decembar 12, 2008

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

13
| BT
-
E'||
5
10

13.:-_,_4--" * PR o &
E
= GLE

(= |
£

=l ]

--I'I G0 1000 o] 2000} Pt ] HED

F [Mitr]
—d— TER = 7

Uneerainty of Fraguancy Reipoanss &f E-Nalkd: 2 82% m=2)

Carificais Wo: E53-MME_Dec0f Paga Bol 8
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ES30V3 SM-I0BE Decamber 12, 2006

Receiving Pattern (§), 3 = 0°

f = GO0 MHz, TEM IF110EXX f = 100D Mz, WG 22

iT:] T

[iT] . T s ] BHEE

iEs T =10 WiHE
i u2 T e M0 WL
,E Egmmw == 1000 My

[& i T MHr

]

e

]

[ ] ] 160 a0 ] o

1

Unearsmty of Axial lsolropy Asssssmont: £ 0.5% [k=32]

Cardlionis Mo ES-30EH Decis Flage S of &
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ES30WI SH:30ER Decembar 12, 2006

Dynamic Range f{SAR},..4)
Waveguide R2Z, 1 = 1800 MHx)

s i ai 1 0 100
S&H jmiicm']

Unoertanty of Linaeity Assesamant: = 0.6% [k=2]

Larithrain Mo 53305 Decils Paga ¥ of B
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Decermbear 12, 2006

Conversion Factor Assessment

{= B0 Midz, WELS RO [haad)

1w Vellny ptel

f= 1810 MHE, WOLS R2Z (howd]

wmn

450

® o

160

g oo

1]

on

TSL_Pemiivey Conductvey Aphs Dests Com Uscartsinty
Kl 4 501 & 100 Hemrd 4155 5% AT 5 5% 1.0 118 A.00 = 1108 =32}
1 28002900 Head A00=8% 140 =6% ara 134 507 & 11.05 (=2}
2000 & B ) £ HK Head 40.0= 8% 1.40 = B% [ g | 14 487 2 11.0% (k=2}
2450 # B0/ & $00 Head 38.2:=0% 1.B0 = B% o.T4 1.36 455 & TS (=2)
a0 v 50/ & 1K Body H50x5% 105x8% o AT 58w 1100 (u=3)
a0 =50V E 0D Body 5336 5% I.A2 & 0% 100 .18 85 1 11.0% (u=2)
ol =B £ 100 Body BA3:0%m P2 & D% if ] 1a2r A5 B0 ()
2450 + 50 + 100 Body B2V &+ 5% 185+ % 080 142 13 & 11.8% (me)

" Tha valid®y 2l & %39 Bt oniy speben for DASY +4.4 sag thgher jaes Pags Jj The srcarmsiny @ Se REE
dnmwtmmmummummm

Cariificals ko ES3-HEAE DecOf
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ES30DV3 SM:3088 Decambar 12, 2004

Deviation from Isotropy in HSL
Error (§, &), 1 = 900 MHz

Ervor |dB]

-1 5K WA -3 o - G- -3 W
00 =250 mISTHIE] DDE0-08E E0E-180 EE-10E

Uincertainty of Spharical Isotropy Axseasmenti: & 3.6% (k=2

Pags 3ol @

CErricete o E5R3-TER Deciel



Order No: GSM10212817-2
Date: Apr. 12, 2007

Page: 111 of 135
6. DAE Calibration certification

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Taisphauunirmsss 43, B004 Burich, Bwimertisd

Srrraites by U Satsl Frdsmsl CFfion of Melmiogy and Secradliln Becradisiion Ho: BCE 108
Tha Hwtis Ssgredliplion Renics i ma of the signalores 10 e EA
Wijmlsieral Agreaman: for e recogn Bos of et certfcales

cien 508 - GETC (MTT) Corsficuin hie: DAES-569_DecDb
EALEBHA'ILIJH CERTIFICATE

Cijent DAES - 50 000 D3 Ak, - M 568

s bl srocmbenis| oA CAL-DBEw1 2

Calibration procedure for the data acquisition electronics (DAE)

Calbricn ohi Decembar 8, 20046

Consiiim of Ibe cobbralod men A TaBrANDE

This colbrntion cacfionin docurmrts [Ta D060 |2 ABionsl pianrsy, shech il 4 el onds of messcremeets (3]
The mrmmsrsrrers e O Wdsiantss Wi conlidence gttty g givin 00 Hha folosing pages ard ae pa of ihe cotficas
AP cadrabnns haea Been cndui i e cioged Somtory oty anvimsrmend 5 ETLeE 27 8 3T mnd hurrecify < TS,

Calbipion Equpme ussd {MATE oitcal for palzaslion]

Permary Sansants =L (sl Dyt [Cabibratd by, Cactcuin Mo j Gpnadgiee (S alnrmtam
[ — e ——h s A 13060 (Elasl AG. by 5407 Ot 0T
Faihiay MU R Typa 2201 Sk 0RmFE (FleCzn-00 (Elew AL, W S46T8| D07

5 y S |in® ik B (i housa] Behcbuibied e
[ — R BE UME 008 AR 508 15-fun-08 [SPELD in house chik) b= Bnra chich, Juil?

e e ity ek
o o Ty A

Isapr hecemiber 8, 2000

Thin calmabon 1o shad ot e mormsuced sscspl in el withosd it Aapoyal of he besoreony

Carficaie Mo DAE3-50_Dac Page 1015
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Calibration Laboratory of Pasn; ‘Benmpipeischer KalEnerdieme

Sehmid & Pasines “E:}l 2 Sarwics mulnan RS
Enginearing AG o Sarvizis widten df sl

Wimwm ‘-‘-{;ﬁf S muwise Catbuation Sarvica

Bcrmdied by om Swims Faderal Ofos of Matmiogy afd Acrediasion Accrpdtapon fo.: SCE 104

The Fwiss Accredfalaan Sereics in ona of the sy frisdies o e BA

Mudiiiwinral Egradrtaal 167 tha recegrilion of rallitrricn carlificales

Glossary

DAE dats acquistion electronics

Connector angle  informaton used i DASY system to align probe sensor ¥ 1o the robod

coardinate system

Methods Applied and Interpretation of Parameters
s [OC Voitage Measurement. Calibration Factor assessed lor use in DASY sysiam by
comparisan with a calibrated instrument raceabla 1o national standards. The figure ghen
cormesponds 1o the full scale range of the voltmeater in khie reapectve mnge,

s Connector angls: The angle of the connactor 5 assessed mmeasuring the angle
machanically by a tool inserted. Uncartainty is not required,

s The following parameders contain technical inforrmiation as a resull from the pedormance
bast and reguira Ro uncoertainty.

s DC Voltage Measurament Lineanfy: Verification of the Linearty al +10% and -10% of tha
nominal ealibration voltage. Infuence of offsel voltage ks included in this measurement.

s Comman mode sensiivity; Influence of a positive of negative commaon mode wallage on the
differantial maasisrament

« Channgl separation: Influsnce of a voltage on the neighbar channels not subject bo an inpul
voltage

s AD Conveder Values with inpuls shorted: Values on the intermal AD convenar
porresponding fo zer Input voltage

s Inpuf Ciffsel Measurement: Output voltage and statistical results over @ kange numbar of
Zerg voltege measurermenis.

« input Offsat Current: Typical value fior information; Maximum channal inpul offsal cumant,
o considering tha inpul resistance,

o Input restelance: DAE inpul resistance al the connactor, during imternal auto-rencing and
during maasuramind.

s+ Low Battery Alarm Violtage: Typical value for information, Bedow this voltage, a batbery
alarm signal s generaled,

«  Powsr consunption: Typical value for information, Supply curments in various opsraling
MOEES.

Carfitcain Mo: DAES-58E_DeoDs Page 2 of §



Order No: GSM10212817-2
Date: Apr. 12, 2007
Page: 113 of 135

BC Voltage Measurement
A - Comarier ResoluSon nomingt

High Amnga: PLER = T Bl range = <1000+ 300 my
Lot g 1L58 = ainy dimnga= =l < Imi
PASY seasareman] pammaens: Auo Jom Time: J aec; Mlinamormg L ) fies
rl,‘.ﬂl.h:qllﬂﬁﬂnﬂ X W z
High Rangs 404 743 3 0 0% (k=2 | $04.327 £ 001% [k=2) | 404902 £ 0.1% (=2}
Liovw Rangs 383547 + 0.7% (k=3 | 383513+ 0T% (W=3) | 2.03386 £ 0. % (k=2)
Connector Angla
|¢numlni|wrumad-nm-5vw ApT+ i

Canficsin Mo, DAES-568_DaolE Page 3ol &
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Appendix
1. DC Vaoltage Linearity
High Ranga Insput [V Rasadiing {u¥} Errar (%)
1S e el X = Inputt 0000 150HHHLE 1.0
Channal X + Input 000 20002.27 n.01
Chairal X = Inpant 0000 -eee a7 201
Chamns! ¥ + It e 2000007 Ll
Chumnal T + inpar 20000 1S 20 oog
Chamnel Y = Imput 20000 20003 4T (=X
Channol T + Ingnit 200000 2000535 bl i)
Channel T + Ingsut 20000 F001.04 (1=
Channal £ - Inpul ATHEED 000 &8 am
| Low Range It [V} Remading (g Error (%)
Channal X # At 2000 16668 0.00
Chanmsl X + Inpuf 200 1965 .05
Chanmel X - |ingeil 1 -200 88 Al
Charnsd T # Inpud 200 1956 5 L0
Channal + Ingarl 200 1l 35 0.5
Channai ¥ - input 200 200,57 o
Channal T = Imput 2000 20004 000
Channel ¥ = bnpui 200 200,37 019
Channal Z = input 200 -271.04 0.52
2. Common mode sansitivity
DASY measurement pammalies. Aulo Teen Time: 3 pee| Mesaurning ime: 3 ssc
Commen moda High Rarge Low Ranga
Inpist Vslsga {mi} HAyarage Reading WV Averigs Reading LV
Charirsl X 200 <608 -11.00
- 200 Bds 1282
Chamnel T 200 H.BS f.TH
- 200 8.07 /.07
Channol I 200 510 EER
- 200 4.40 164
3, Channel separation
OAEY messummend pansmatas: Sulo Zem Timer ) sec; Massuring Sma: 3 ses
Inper Viainge [mV) | Ghannel X (i¥) | Channel ¥ (u¥} | Chaennal Z (=)
Ehanrsl X 200 ] 047 037
Chaneed ' 200 104 e
Charand Z 200 -1 6l 0.a7

Caificaie Mo: DRET- 555 Deoli

Page 4 ol &
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4. AD-Converier Values with inputs shoried

DASY mensuremen! parameten: Auto e Time: 3 sec; Meossuring bme: I sec

High Range [LSB) Low Rangs (L%
Chanmed X TEIES 15606
Chanmed ¥ 15T THIES
Channsl X T TH0E1

5. Input Offsst Measurameanl
DaSY messuremen carsmeiems: Aulo Zere Tima: 3 sac; Messuring sme: 3 seo

input 108450

Averags (5V) | min. Offeat (sV) | max, Omsan (v | 5 Diasen
Channal X =R 1.7 124 0.3
Channal ¥ -1 A0 -24R il 052
Channel & H38 -1.18 =8 -3 Ll -]

B. Input Offset Current
Fpmiral inged croufry offest curment pn ofl channais: <2504

T. Input Reskstance

Zarving (WD) Iasusing {MObm}
Channal % 20032 QF001
Channal ¥ 2040 02001
Channal Z 055 03000

8. Low Batiery Alarm Voltaga jwied durrg pre (o=

Typical valuss ddarm Lewel [VIRZ)
Supply |+ ¥ee) =r8
Supply |- Ves} T8
8. Power Consumplion {verfied during pro fesi)
Typioal values Swichad off (ma) | Stand by (mA] | Trensmiising (m)
Bupply |+ Vo) +0L0 5 14
Sapply |- Yoo -1.m E A

Cartlicats Mo DAES-S80_Owcld

Fage Aod 0



Order No: GSM10212817-2
Date: Apr. 12, 2007

Page: 116 of 135
7. Dipole Calibration certification

Calibration Labaratary of AN Schmatmariacher Kalibrisrflarl

EmnidB.F'n'h;E h—ﬂur:im-
Engineering 3 Survishe aviusuny 4 tarwten:

Zaughausairesse £ B4 Turich, Seitzerised -"‘::,_;.r Seslun Cullbeation Sarvica

Acxriniied By e Sadns Frcant Dfcs of Mairogy and Aediasen scepdnaton e 505 108
Tiva Sewins Arcandowson Sereica m oo of e @) ra oe DA
Muhlaisrni Bgrewrseni for e recopsilian ol zalbrsan oet e

[———— BT i R I et o S
Cordbon o twcaltrwmd iar Iy Toleremow o

Thin caibruon cafiboile OO Fis raceshily d0 raionsl shediT, which reakns the prysssl units of mersereneems |50
hmﬂhm-ﬁaﬂ'ﬂ”m“whbﬂﬂmﬂmm#h#

ummmmnu—“mmmwﬂitﬂﬂhnﬂwm

Cakbrmtion Eraprre | sl GAETE okl dor calibraian

Pemary Sandan loa Cal Dutw | Calibwarbed By, Ceriioals Mo | Sichrhu) Caleaton
Powes: mster EPRA-3425 | DECTAEIIT 03-Cics-00 (METAS, o 3 T0008) [

e mer HE B4E14, USITIRGTAS G800 (METAB. kin. 1 700008} a7

Pafaraice 20 66 Atersiier B 3088 |2y} 104000 METAS, Mo 21700801 AT

Fslarsae 10 i Admaior St 50T 2 [11) ATHAa30 [T AS, Mo 21700501 Aag?
Riglasrce Prcks ETIDNE [HF) | BH 1617 16008 (EPEAT, M. ETH1RTT_Octy) EN

Ciesa SHEH 15-Ciac-08 [HPEAG, Mo, OASH-E01 Decil|  Dacdib

| Esooariery Riascertiy i) Eiph Gl (x| Pty
it peagor P MIOLA RESTEINT V03T [ SPEAG, i houis chedm D006 In house check: Gl 28
BF panarsizr Sgilael EAE MR 15-ary-08 {SPERD, in houte chads Ngw-021 10 hinss sk MawlIT
Futwark Snakye HP ETGIE LEITRIOSES Sl 18400n [GPEAG, n house chack OchH36) N hoose dheok: Go-oT

- A

ol g 0 Full wibsour wrisien sporol of B
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Calibration Laboratory of
Schmid & Pamner
Engineering Al

Teughsusslrasis i1, B034 Durich, Seiowriand

Accraditerd Ly e Swiss Prduinl (P8 of kstigy @0l Asrediatan Accrediniion Wo! SCH 104
T s Arcradiution Bervdics (o mu ol th signaionas to the E&
i vt Agreesraiv fos ihe A o T

Glossary:

TSL fissue sirmdating ligud

ConvF sangithity in TSL / NORM xy.2
NI not applicable or not maasured

Calibration is Performed According to the Following Standards:

a} |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Winsless
Comerunications Devicas: Measurement Technigues®, Decembar 2003

by CEMELEC EM 50361, “Basic standard for the measurament of Specific Absormption Rate
ralated ko human exposue fo eleciromagnetic fields from mabile phones {200 MHz - 3 GHz),
Juty 2001

¢} Foderal Communications Commission Office of Engineering & Technology (FCC OET),
*Evaluating Comgliance with FCLC Guidelinas for Human Exposure to Radiofrequeancy!
Electramagnatic Fields: Additional Infarmation for Evahzating Complance of Mobile and
Poriabke Devices with FCC Limits far Human Exposure to Radicirequency Emissions”,
Suppbernent C (Edition 01-01) 1o Bulletin 65

Additional Documeantation:
d} DASY4 System Handbook

Methods Applied and Interpretation of Parametlars:

«  Moasirement Conditions: Further detalls are available from the YYalidation Report at the end
af the cerificata. All figuras staled in the cerificals are valid at the frequency Indicabesd,

s Antenvia Parameaters wi Tﬁ'mm“mmmlmWrmmmmw
point exacily betow the centar marking af tha flat phanrtom seclion, with the ams onanied
parallal ko the body axis,

» Egad Point impedance and Return Loss: Thase paramelars ans rmeasurad with the dipols
positioned under the liguid filled phantom. The impedanca stabed is transformed from the
measuremant at the SMA connactor b the faed paint. The Returm Loss ansures Iores
reflected power. Mo uncertainty required.

« Elsctrical Defay: One-way delay between the SMA cannacior and tha antenna feed point. Mo
uncarainty requirsd
s SAR measured: SAR measured at the staled anlenna input power.

s SAS normalized: SAR as measured, normalized b an inpul power al 1 W at the: anlenna
conmacior,

«  SAR for ibminal TSL pararmeders: The measured TSL parameterns ang used o calculale the
noming SAR resul,

G fuzaln Mo DS00T-104_Daald Pagga 2 of O
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Measurament Conditions
DASY sysiem confguralice, a far as not ghven on page 1.
DS Varsian DukSY4 V4.7
Extrapolaticn | Advanoed Extrapolason
Phantom | Mocular Flat Phamom W8
Oistance Dipals Cardar - TEL 15 mm willh Soacar
Eaom Scan Resalution e, oy, dE =5 mm
:ﬂqﬂmp B MHE = 1 WHE
Head TSL paramaters
The Foliowing parsmaiecs and calculabions were applied,
Tumparaturs Parmiiivity G u ity
Momiral Head TSL paramilers 2200 &1 45 Q.57 mhoim
Measured Head TSL paramaiars [F0 £ 03 G A1EH2E %S 087 mhoim 2 & %
Hamdd TEL tamparaiure during test [T 020 — =
SAR reault with Haad TSL
EAR svernged ower | em® |1 gl of Haad TEL Coraditon
SAR mamsured 200 ¥ inpet power 2T mwlg
SAR normaided nomalped G TW 10smdig
Si.FtFurnnﬂmullFllﬂTELW' riomeakoed o W A0 b i & 170 % (ke
SAR gworaged ower 00 em’ (18 gl of Hasd TSL oondiion
SAR mansured 250 mW inpud power 1.T5mW g
SAR nommalied rorrelined G T TOOmM g
SAR for neminal Heae TSL parametens ' riormalioed o 1A EL.95 mi Ig & 165 % (k=2)

! Casvection io nominal TEL parameiers soconding o dj, chapier “SAR Senaltvitec”

Carlifcala Mo DR00Y2:184_Decli
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Body TSL parametans
he dolicwing perameien and caouatons wers appled
Tarmperaturs Permitivity Canductivity
Hominal Body TEL parsmsdens i R 88.0 105 s
Muomsurad Body TEL parameiens (o030 Elai8% 1.05 micdm £ 0 %
Boady TSL teenparature during teat 1E#02) 0 —_ _ |
SAR result with Bady TSL
BAR mvaraged ower 1 oo’ [1 gj of Body TEL condition
SEAA measuned T MW inpud poswer 2 TamW g
S4A nomalzed rorraloed o 1w MOmW g
56 for nomnal Body TSL parareten rorralosd o 1W 0.8 miW ig £ 170 % (k=2]
B&R averaged ower 19 om’ |10 g} of Body T5L condtion
EAR measuned B0 mW inguE power 1TTamW g
EAA nomaitzed nommakzed o TW T8 md g
B4R jor nomingl Body TSL parsmeiemns * nomnaboed o 1W T.ﬂ!mﬂh#"”LM

Cartficme o CHOOGE-184_CuelEs

! Comection ta romical TSL parsmaies sccording e d), cfapier “SAR Sensdhdies”
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Appandiz

Antenna Parameters with Head TSL
Impedaonce, transformail 1 kb pont EDBO-EZ 0
Rt Loss -24.2 dB

Antenna Paramaters with Body TSL

hmmulmmwm 487 -8
Rutun Less =T di

Ganeral Antenna Parameters and Design

[ Etecicst Dulay jona directon) | 1,411 ne

Afint g @I uss Wit 100W rodaled power, only 8 slight saming of the dipoks near the feadisinl an ba massured.

The dipoie is made of sandand smigd coanial cable The canter contuser of tha leedng ine s drecly connecled o Fa
secord a4l i digcla. Tha anienna is Fersfors shorl-ticutad for DC-signals.

Mo sxcaasien foone must b appled 1o B dpola AIME, bicsissn fay might berd or the soldamd sonnactions near the
feecpoint may be demoged

Additional EUT Data
Manuinciured by SPEAG
Manufaciured on Api] 01, 20600

Cortifoain Mo: DB00Y2- 0 _Deciifi Fage ol 8
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DASY4 Validation Report for Head TSL

DrateTime: 05122006 17 14:04

Tesi Laboratory: SPEAG, Zurich, Switzerland

DT Dipenle 00 Mz Type: D0V ; Serial: DEWVY - SN 184

Commumication System; CW; Frequency. $00 M Duty Cycles 141

Mleddium: HSL 900 MHz:

bl eadiiem parameters wod: = WH MHx o = 0.969 mbao'm: g = 40 T: p= 1000 kgfm”"
Mhufitom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessmend)

DASYS Configarmion;

Probe ETI0E - 8157 (AP ComaFis 0L, 60, bl Cabbmend; 1915 06
Seroar-Suefice dmm | Miocaamol Surfacs Dot

Elocrermey. AES Snili; Cabthrgied- 15132005

Phastoen: Flat Praniom 430 Type QUHEPSIAAL; |

Bellemairerresil SW, DAS T, Wi T Blaild 45 Postprocessing 5W SEMUADL V1A Hurld 178

Pin = 250 mW: d = 15 mm/Fowm Scan (TeTa7pCube {;
Measaremend grid: doe5mm, dy=3mm, dz=5mm

Reference Value = 57,4 Vim; Power Drlt = -0013 dB

Peak 5AR {extrapalazad) = 4,00 Wikg

SAR( g = L.72 mWig: SAR(ID g = L.75 mW/g

Maximum value of SAR {messuwred) = 296 mWig

an
nnmm

600

-aan

120

0 B = 2 WA Wi g

Cartfcme o DENIE-184_Deell Pagr @ ol 8



Order No: GSM10212817-2
Date: Apr. 12, 2007
Page: 122 of 135

impedance Moasurement Plot for Head TSL
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DASYd Valldation Report for Body TSL

Dt Timme: (6, 22006 15:53:38

Test Laboratory: SPEAG, Zarich, Switzeriand

DUT: Dipole 900 MHe; Tyvpe: DOO0VI: Serial: D00V - SMN:184

Communication System: CW; Frequency: S0 MHz Duty Cwcle: 121

Melediame MSL SN

Wedivm parsmeters wsed: = 800 MHz; a = 1,05 mha'm; g = 53.4; p= 1000 kg'm"
Fambam section: Flsi Seciion

Weazuremeni Standard: DASY 4 (High Precision Assessmenl)

DASY 4 Confijpuration:

Prihe: ETION - SRISHT [HF): ComF{ 54, 5.E 5.Ej; Calibraied 19, 1102006
Semsor-Surface: 4o (Mochasicsl Sorface Detedtiom )

Elestnimics: DAE4 Snirlil; Calibratad 15.02.23515

Phaninm: Flat Pharom 4 91; Type: QEXKOP4UAA:

Weamgromernt 5W- [ARYS, V4 T Tunld 4ic Prapeocessing SW: SEMCAD, W18 Bald 171

Pin = 250 mW; d = 15 mm/Zoom Scan {(TxTsTRCube (i
Mesgsurement grid: da=5mm, dy="5mm, de=%mm

Raferenes Vialee = 56,1 Vim, Power Drfl = (L0406 dB

Peak SAH (cxtrapolaled) = 389 Wike

SAR{T ) = 3,75 mWig: SARID g) = 1.79 mWig

Maxirmiim valise of SAR {mensred) = 3.00 m'Wig

Coaiificate hicr DENNG- 104 Dol Paga & of &

an
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-
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Ay Sictomsipaiachar Kabhriarrimnn
Schmid & Partnar Farvice urmm datamag
Enginasring &G : Barvigke Aiepno o) jErams
Tougtemneuasa &1, 5004 Busich, Saiiseriang Edﬁ - Fades Calfsramns Sarvics
Y

Accoectvl by Bis Swan Felenl Do Of RAFTOMGY 400 Anssctmim
Tha Bevims Micrind Qalon BEnics 1§ e of the sgroeies Lo e E8
Wutilpers Agresmani for the recognition of pelitraten cerficaiee

cigre  SGE-CETC (MTT)

[CALIBRATION CERTIFICATE

Diyet DrS00v2 = BN 5808

Calfinalon proselirmsi

Comibroraor daia:

= ol

Of CAL-DS VB

Calibration pracedure for dipele validation kits

Decamber 12, 2006

n Tolaranca

Calbrpton Eoupreem weed [METE ol For ealiaion

This cabbrabion ceficrm docsrenta W Deceliy 10 naboral starisds, stich malo e shysaol ol of npsermrea s (50
Tt rervrsgae s A D SICIITHE W canlence prosatdily an een 30 T folpeing pages snd am part 2l e ceriladie

A paEsrabonm ferve baan oorvkctad 8 T oS0 BikRiony faclity smronment ismpendiung (22 1+ ¥00 o mamdiy 70

Frrngry Guwsipme na Gl Do | Calbrded By, Cariificii o ) Soredisien Calibraton
[P ———TTTT R PP Lo-Cict-0) [RETAS, Ma. 21 7-506] BT
Poew permer P BEETA SaTRRaTA OOl (RETAE, Ma. 2170000 =il
Fowence 30 3R Aderaoror i 5568 [20g) 10-Ai-08 M TAS, o T17-00501 HigaT?
Fadarance 10 2H Sferuaky Bh SRAT.F {10r) 108 IVETAR, oo T T-008EI | Auga?
R Probs ETIWE SHe 1507 18001 (FPEAG. Mo, BET-1207 Deiie) LRI
Retwrancs Paxbe EEI0WE SN MGG 1R-0ci-08 (SFEALL Wo. ES3-3125_DorH| Qg7
CMEa Shi- 801 18Dkl (BRCAG, W OAE4-EDN TOecl=) Chaci38
Sacordry Blanneii =1} Clvach Dt 1IN edase) =]
Fhrom deaepod HP Adiia [T - L 18033 $EFE AL, I Fepiee check Ooi-1a] ELET e B
AF genapion Agieni E442 78 AT E -llap-03 (SPEAG, i holied ohess Mo O8]  in hoass chec: RO
Epbads Anakoer WP ATEE USIFRAES Gind  teDnrfr] {BPEAG, in hosas dhach Ool-08) i hoersi chaoi: D07
Harre Fungian Syl
- “Tectrician a
Cabtampd % Wi bl Lahasgiory T‘J{.hr‘
Apprrnsmd try Kl Friinia Tialt Mmkager ’,ﬂ_— %
imaind; Do 14, TR
Tea calisrabon whadl el ba ] ] B Full il i spproed of e itk
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Calibration Laboratory of A0, SchwaizEnscter Kashrandmos
Scihenid & Pariner % Barvice walsse s osnags
Enginesring 4G e Barvizio svizzers & tarmtum
Fsughuimuirsass 41, 04 Furick, Switnsiand *{_‘ﬁ Swinn Cailbraticn Bersice
oeinaed [y e Gasnn el Dfics o bleimiegy s Accrediation Beemdniaieen ve: SC5 108

Tha Ssinn Accrediation Sarvice is o ol the & gt o t 8
Wi i Agisamn) fonme ecagaiion of celbeation cerificaiee

Glossary:

TSL lis=ue eimulating Bquid

ComvF sansitvity in TSL | MORM wy,2
Bl nil applicabls of nol messued

Callbration is Performed According to the Following Standards:

aj

b)

c)

IEEE Std 1528-2003, IEEE Recommended Praclioe for Determining the Peak Spstial-
Averaged Specific Absarplion Rate (SAR) in the Human Head fram Wirelaes
Cormmunications Devices: Megsurement Technigues”, December 2003

CEMELEC EM 50361, "Basic standard for tha messurement of Specific Absombion Rata
related o human exposure b esaciromagnsatic fiekis from mobids phones {300 KMHz - 3
GEHz), July 200

Fadaral Commuanications Commission Office of Enginesring & Technology (FLC OET]),
“Evaluating Complimnce with FCC Guidelines for Heman Exposure bo Radiolrequency
Elpctromagnetic Fiekis; Additional Infarmation far Evalualing Compliance of Mobile and
Parabhe Devices with FCC Limilts for Human Exposure fo Radiofrequency Emissions”,
Supplernent C (Edition 01-01) to Bullatin 65

Additional Decumeniation:
d} DASYY Sysiem Handbook

Mathods Applisd and Interpretation of Parameters:

Magsivameant Congibons: Further detalls are avadable from the Validation Report at the end
of tha cartificats. All figures etatad in the cartdicate are valid at the frequency indicated,

Antanna Faremeders wilh TSL The dipole is mounted with the spacer o posifion s feed
point axacty below the center marking of the flal phantom section, with the arms orenied
paraliel io fthe body axis.

Fead Pont mpedance and Relurn Loss, Thesa paramabens are measured with the dipole
pasitisnad under the kquld fled phantorm. The Impedance statad s transformead from the
measwamant el the SMA connactor to the feed point. The Redum Loss ensures low
raflacted powear. Mo uncerainty required,

Elacirieal Dalay; One-way delay betwaan the SMA connector and the snfenna fead paint.
Mo unceainty requined.

SAR megswad: 54K maasured at the stated antenna inpul powar.

S48 pormatized: S4R as measumed, nosmaized 1o an ingut powar of 1 W at the antenna
oonnecior,

SAR for nofinal TSL paramelers: The measured TSL parameters are used 1o calculale the
nominal SAR resull.

Ceriboain Mo: 015000250028 _Decls Puga Z ol
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Measurement Conditlens
DAEY sysinm configuradion. as far as nob ghen on page |
DASY Version CAEYA VAT
Exirapniaticn Adhwanced Eximpoialion
Pluarkam Mosular Flat Praniom vi.0
Distarce Dipale Cenier - TSL 1l mm with Spasar
Arnn Scan Reachaian dx, dy = 16 mm
Zoom Sean FRasolubicn i, dy, dzr = B mm
[ Fraquency 1600 Mz 11 MHz
Head TSL parametors
Tres folowing parsmalers and coicuations wene opelisd.
Temperahan Poreeiivity Candictiiby
Hominal Head TSL paramsbers 200 4010 1.40 mhols
Masasured Hsad TSL parametirs (220203 C 38420 % 1.0 mhoim £ 0 %
Hid TEL bemspsarmiurs during insd M Te02) G —_ —_
S5AR result with Head TSL
BAR averaged ower | o’ |1 g) of Head TSL condition
E4R meamred 250 miW gl poawer B.36 =W I g
B4R mosma izt ol o 1 AT AN I g

EAR for nomiral Mead TSL permmebens '

normaleed o 19

88 mW /g £ 170 % (isd)

SAR pysraged over 10 e [10 ) of Head TSL Cniticn
=T [ 250 MY inpul goever 480N ig
E4R ncrmalized normalioed o W BB i

54HA for namiral Head TSL pammetsm '

norsrelooed in W

195 miW / g = 76.5 % (=3}

! Cormacion o naminal TEL pammeters acoording to d), chapier “E4F Benstivifes™

Cafifianba ki, CrrD0OV2-5o028 Dol

Fags 3 of9
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Body TSL parameters
e fol meiss and miculshons wees appied.
Temporature Parmittivity Conductivity
Mominal Body TS, perameinn Z20°C 1 1.82 mhoim
Mamiusud Body TEL paramatars [22.0 0.3} "C E18:6% 1.54 pritees'm 8
Body T5L temperaburs during test (2102020 - -
SAR resull with Body TSL
B4R aversged over § em’ (1 g of Body TEL Condition
SAR messured 2080 e input power Sagmi g
RAR noermalised narrmaliged o 16 38,0 md i g

BAR for nominal Body TSL paramuiess

neemahzed o T

570 AN g & 110 % (=)

HRWM1'I:H11"[‘WUHM|ITEL pondion
SAR meamres 250 mi% inpul pover ansmnig
B4R noemalieed ol igied 1o 16 T

SAR for nominal Body TSL paramaters ©

normalized i 1W

128 mWW /g = §6.5 W (k=T

¥ Corection In numieal TSL mmmeiens sccording 1o d), chapier "5AR Sansiiities

Caitilalin Mo D000 3-50000 Desie

Pogn 4 ol &
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Appandix

Antenna Parametars with Head TSL
Imipsadnig, i loime (o feed pon Sd.0 0+ 45|00
Amiwn Loss =241 gl

#Antenna Paramaters with Body TSL

Impedonce, Forslommned io beed poinl 121+ 880
Fstum Loss <238 dBH

General Anlenna Parameters and Design

| Eiwcancal Distary [one direcaon) | 1107 rs

Aftar kong e use wilh 100 e oied prass, only @ slight waeming of the dipole nass the feedpoini can s messuned.

Tree dipele is mads of sandard samingd coasl cabln. The center corducior of The feeding Ine s drectly connecied © tha
sacond ams ol e dipols. The armenna is herelone shor-cireuied Tor DC-signiats.

B ancarsva e misl b sppbad o the dpals s, bscawme ey might bend or he soldersd conreoions naar ihe
feadpaini may be damapgoed.

Additional EUT Data

Isanutac iured by SPEAG
Mtmnudac ke on Decemter 17, 2002

Certifrais Moo 015002-30028_Desa0b Pligga 5 ol 9
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DASY4 Validation Report for Head TSL
[raie T 11.12.2006 185048

Test Labomiory: SPEAG, Zursch, Switzerland

LT Dpole 1900 Mz Type: DN#0Y2; Serial; DIMHFYVT - SMN150028
Comemumication Syatem: CW; Fraguency: 1900 MHz; Duty Cyele: 111
Sledium: HSL U110 BB;
Medium parameten usad; T= 1900 MH o= 1.4 mhivmg g, = 384; p = 1000 kgim’
Mhamioem section: Flai Section
Memsureminl Standard: DASYS (High Precision Assesansent)
DASYE Confipumtion:
L o ETI0NVG = SM1507 (HFL Convi .07, 4807, 0T Calibrmed 10U 18 5K
*  Seasoi-Sarkees: daie |Machanical Serface Dewscion)
s Electnmics: DAES Snd0]; Calibrvied 19,12.2005
Fianioe; Flal Manton 20 (fromg Ty QDM A
Semaaremanyi BW [METY, V4T Balld &, Pasprocoming 5W: SEMCAD, WILE Baild 171

Pin = 250 mW; d = 10 mm/Ares Scamn (100110051 ):
Measurement grid: dx=1{mm, dy=10mm
Muximzm vale of SAR {intsrpolasad) = 1006 mWig

Fin = 250 mW; d = 10 mmuZoom Scan [ Tx7x7Cube 0:
Mcasuremenl grd: dx=5mm, dy=Smm. de=3mm

Reference Value = R6.6 Vim: Power Danfi = 0033 dB

Peak SAR {extropalated) = 15.9 Wik

SAR(T g) = 936 mWig; SAR(10 g) = 4.96 mWig

Maximum wilue of SAR (measured) = 10.0 |-||I.I.".'l_-

= [LO0F
1

=26 .

1l = 10 AWy

Carificate W DYBOOVE- G028 Deeid FageBof D
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impodance Measursment Plot for Head TSL
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DASY4 Valldathen Report for Body TSL
D Time: 1201 2200 [6:43:40
st Laboratory: SPEAC Zurich, Switzerlund
DUT: Dipale 1900 3 Hz; Type: DIS00YI; Seriol; DIPSHYVE - SN S0028
Commmunication System: CW; Frequency: 1900 MHz; Duty Cvele: 151
Fledium; MSL UT0 BE; ]
bledium parmetens used: 1= 1900 MHe; 5= .54 mba'm: & = S18; g = 1000 kg'me

Fharom section; Fia Seetion
kenmmement Swandor: DASY4 (High Precision Assessmenih

DAY Conilpuration:
®  Prube ETEOVE « 541307 (HF CoavFi 443, 483, 4,43); Calllsaied 19.103008
*  Smpv-Surfies A deshanial S Deesion)
& Eletropce: DAY Sl Calferaim): 15,3 3004
& Plusiom) Flal Muastoen 5.8 {Ba); Trpe QDS0MPS1AA

& Mlesupemen 5W, DASYS, VAT Bulll 44, Foupioossieg 5% SEMCAD, W18 Baild 171

Fin = 250 mYW; d = i} mm/Zoom Scan (TsTx7Wlobe 02
Mensureinent grids dac=%mam, dv=%mm, de=5mm

Heference ¥alue = 89,1 Vinm: Power Drifl = 0.027 4B

Peak SAR (extrapolated) = 162 Wikp

AR g) = %5 mWig; SARID g) = 505 mWig

Maxemam value ol SAR {measuned) = 104 mW/g

db
.20

=480

-a.e0

-2

-16.4

<20.8

Bl = D4 Wiy

Cerificain So: DTO00VE-5I0E_Dacd Prge A ol @
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Impedance Measurement Plot for Bedy TSL
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Tol. Prob, | Div. | (&) (esd | Bt une. (4 950 | (v
Frror Description (+ %) | dist. (1) | (A0 | (1g) | (10g]
Measurement Svstem
Probe Calibration 4.8 N 1 1 1 4.8 4.8 %
Axial Tsotropy 4.7 I v3 1 1 2.7 2.7 %"
Hemispherical Tsotropy I} I a3 1 1 [ ] %"
Boundary Effects 1.0 I W3 1 1 (.G (N %"
Linearity 4.7 I /3 1 1 2.7 2.7 %"
Syatem Detection Limit 1.0 I W3 1 1 (.G (N %"
Readout Electronics 1.0 N 1 1 1 1.0 1.0 %"
Responze Time I} I 3 1 1 [ ] %"
Integration Time M I W3 1 1 1] 0] %
RF Ambhient Conditions 3.0 R 3 1 1 1.7 1.7 %
Probe Positioner .4 I VW3 1 1 nz2 nz2 %
Probe Positioning 2.0 I 3 1 1 1.7 L7 %
Algorithims for Max., SAR Ewal, 1.0 I '3 1 1 .6 [.& %
“i]:--.l]l'
Dipole Axis to Liquid Distance 2.0 I 3 1 1 1.2 1.2 %
[nput power and SAR drift meas. T I 3 1 1 2.7 27 w
FPhantom and Tissue Param.
Phantom Uneertainty 4.0 I 3 1 1 23 2.3 w
Liguid Conductivity (target) 5.0 R. L3 064 | (043 1.5 1.2 w
Liguid Conductivity {meas.) 2.5 N 1 G4 | 043 1. 1.1 e
Liguid Permittivity (target) o.0 I V3 06 | (.49 1.7 1.4 w
Liguid Permittivity (meas.} 2.5 N 1 06 [ (.49 1.5 1.2 e
Combined Stdandard Uncertainty =.4 =.1 %
Coverage Factor for 95% kp=2
Fxpanded Uncertainty | 1G5 | 16.2 |

Dasy4 Uncertainty Budget
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9. Phantom description
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