=aonins. FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 6/13/2006 1:45:31 AM
Body PCS Ch512 20060612 No Camera EDGE10 Battery-Main_Bluetooth On_2D
DUT: 660618; Type: PDA Phone

Communication System: PCS 1900: Frequency: 1850.2 MHz:Duty Cycle: 1:4
Medivm: MSL_1900 Medium parameters used : f= 1850.2 MHz: ¢ = 1.49 mho/m; & = 52.1; p = 1000 kgfm3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.3 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.66, 4.66, 4.66); Calibrated: 5/31/2006

- Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 11/11/2005

- Phantom: SAM-A: Type: QD 000 P40 C; Serial: TP-1303

- Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD. V1.8 Build 161

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.151 mW/g

ChS512/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 6.16 V/m; Power Drift = 0.120 dB

Peak SAR (extrapolated) =0.192 W/kg

SAR(1 g) = 0.139 mW/g; SAR(10 g) = 0.094 mW/g

Maximum value of SAR (measured) = 0.148 mW/g

1g/10g Averaged SAR
SAR, Zoom Scan:Vale Along T, X=2 ¥=2
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=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 6/12/2006 1:24:22 PM
Body WCDMA Band 5 Ch4233 20060612 No Camera Battery-Main Bluetooth On 2D
DUT: 660618: Type: PDA Phone

Communication System: WCDMA; Frequency: 846.6 MHz:Duty Cycle: 1:1
Medium: MSL_850 Medium parameters used: f = 847 MHz; ¢ = 0.977 mho/m; £ = 55.4; p = 1000 kg/m”
Ambient Temperature * 23.5 C; Liguid Temperature * 213 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.18, 6.18, 6.18); Calibrated: 5/31/2006

- Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 11/11/2005

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

- Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 161

Ch4233/Area Scan (51x81x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.242 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 12.3 V/m: Power Drift = -0.063 dB

Peak SAR (extrapolated) = 0.284 Wikg

SAR(1 g) =0.231 mW/g; SAR(10 g) = 0.171 mW/g

Maximum value of SAR (measured) = 0.244 mW/g

1g/10g Averaged SAR
SAR; Zoom Sean:Vahe Llang 7, X=2 T=2
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 6/13/2006 4:03:59 AM
Body WCDMA Band 2 Ch9262 20060612 No Camera_ Battery-Main 2D
DUT: 660618; Type: PDA Phone

Communication System: WCDMA; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medivm: MSL_1900 Medium parameters used : f= 1852.4 MHz: ¢ = 1.49 mho/m; £ = 52.1; p = 1000 kgme
Ambient Temperature * 23.4 'C; Liquid Temperature : 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.66, 4.66, 4.66); Calibrated: 5/31/2006

- Sensor-Surface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 11/11/2005

- Phantom: SAM-A; Type: QD 000 P40 C; Serial: TP-1303

- Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD. V1.8 Build 161

Ch9262/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.176 mW/g

Ch9262/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.8 V/m; Power Drift =-0.138 dB
Peak SAR (extrapolated) = 0.228 W/kg
SAR(1 g) = 0.164 mW/g; SAR(10 g) = 0.111 mW/g
Maximum value of SAR (measured) =0.175 mW/g
1g/10g Averaged SAR
SAR; Zoom Scan:Value Along Z, X=2, ¥=2
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=aonins. FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Test Laboratory: Sporton Intemational Tne. SAR Testing Lah Drate Time: 1 1/10/2006 9 28:32 AM
Body WCDMA Ch4132 Kevpad Up with Holster Touch 20061110_HSDFA
DUT: 66061 5-1H

Communication System: WCDMA: Frequency: 826.4 MHz:Duty Cycle: 1:1
Mediwan: MSL_850 Medimn parmmnseters used ; [~ 8264 MHz: o = 0.955 mbo/m; 5 = 56.6; p = 1000 kg/m’
Ambient Temperature - 21,7 C; Ligwid Temperature = 21.]1 C

DASY S Configuration:

= Probe: ETA3DWVE - SN TE&: ConvT(6.33, 6,33, 6.33); Calibrared: 9/19/2006

- Sensor-Surface: dmum (Mechanical And Optical Surface Detection)

- Electronics: DAED Sn6T9: Calibrated: 3/2 172006

- Phantom: SAM-A: Type: QD 000 P40 C; Sennal: TP-1303

= Measurement SW: DASYS, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 161

Ch4132/Area Scan (61xX91x1): Measurement grid: dx=15uun, dy=15mm
Maximum value of SAR (interpolated) = 0.246 mWiz

Ch4132/Z00m Scan (3x5x7)/Cube 0 Measurement grud: de- 8non, dy - Suon, de= Snun
Reference Value = 12.4 Vi, Power Dnft = -0.178 dB

Peak SAR (extrapolated) = 0.277 Wikgz

SAR(1 g) - 0.223 mW/g: SAR(10 g} ~ 0.164 mW/g

Maximum value of SAR (measured) = 0.237 mW/e

db
0.noo

-1.73

-3.46

-5.20

-6.93

-B.66

0dB = 0.23TmWig
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=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Teat Laboratory: Sporton Intemational Ine. SAR Testing Lab DateTime: 117102006 101959 AM
Body WCDMA Ch9262_Keypad Up with Holster Touch 20061110_HSDPA
DUT: 660618-01

Communication System: WCDMA: Frequency: 1852 4 MHz;Duty Cwele: 1:1
Medium: MSL_ 1900 Mediuwm parmmeters used ; £= 18524 MHz: o = 1,47 mbo/m; g, = 52.6; p = 1000 kg/m”
Ambient Temperature + 21.4 C: Ligud Temperature - 200% C

DASYd Configuration:

= Probe: ET3DV6E - SN1TEE: ConvF(4.67, 4.67, 4.67): Calibrated: 9192006

- Sensor-Surface; dnun (Mechamcal And Optical Surface Detection)

- Electromics; DAE4 5n679; Calibrated: 3/2 1/ 20046

- Phantom: SAM-B: Type: QD 000 P40 C; Senal: TP-1383

- Measurement S8W: DASYY, V4.6 Build 23: Postprocessing SW: SEMCAD, V1.8 Build 161

Ch9262/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maxinun value of SAR (interpolated) = 0.150 mW/g

Ch9262/Zoom Scan (5x5X7)Cube 0 Measurement grid: dx=8nun, dy=8mm, de=5mm
Reference Value = 940 Vim: Power Diafi = -0,150 JdB

Peak SAR (extrapolated) = 0,183 Wikz

SAR(1 g) = 0.132 mW/g: SAR(10 g) = (.08 mW/g

Maximmun value of SAR (measured) = 0,142 mWig

Ch9262/Zoom Scan (5x5x7)'Cuabe 1: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 9,40 Vim: Power Dift = -0.150 dB

Peak SAR (exwrapolated) = 0127 Wikg

SAR(] g) = 0.090 mW/g: SAR(10 g) = 0.060 mW/g

Maximmun value of SAR (measured) = 0,097 mW/z

-2.76

[1]

-h.52

-8.28

-11.0

-13.8

0dB = 0.097TmW/z
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Test Report No

FA660618-01-1-2-01

Appendix C — Calibration Data

Calibration Laboratory of S
Schmid & Partner Mh“‘“’i
Engineering AG Z

Zoughaussirasse 43, 8004 Zurich, Switzerland o4 w

. i
Dbyl

Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accraditation Service is one of the signatories to Lthe EA
Multilateral Agreement for the recognition of calibration certificates

client  Sporton (Auden)

c Service suisse d'étalonnage
Servizio svizzero di taratura
S Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-499_Mar06

G Schweizerischer Kalibrierdienst

|CALIBRATION CERTIFICATE

Object D835V2 - SN: 489

| Calibration procedure(s) QA CAL-05.v6

Calibration procedure for dipale validation kits

Calibration date: March 15, 2006

Caondition of the calibrated item

In Tolerance

Calibration Equipment used (MATE ciitical for calibration)

This callbration certificate documents the iraceabllity to national standards, which reglize the physiczl unils of measurements (S1)
The measuremants and the uncartainties with confcence prabability are given on the following pages and are part of the certificate.

All calibrations have bean condudad in the closed labosatory facllity: envirenment temperature (22 £ 3)°C and humidity < 70%.

Scheduled Calibration

Primary Standards D # Cal D_g_te_((:qlib(q]gd by, Certificate No )
Power meler EPM-242A GB3T480704 04-0ct-05 (METAS. No. 251-00518)
Powaer sansor HP 84814 Usarzaz7a3 04-Oct-05 (METAS, No. 251-D0518)
Reference 20 dB Attenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498)
Reference 10 dB Atlenuator SN 5047.2 (10r) 11-Aug-05 (METAS, No 251-00498)
Reference Proba ETIDVE SN 1507 268-0ct-05 (SPEAG, No. ET3-1507_0ct0s)
DAE4 SN 607 15-Dec-05 (SPEAG, Mo. DAE4-601_Decd3)
Secondary Standards |i# Check Data {in house) S
Power sensor HP B481A MY&1082317 18-0ct-02 (SPEALG, in house chack Oct-05)
RF generator Agllent E44218 MY4100067S 11-May-05 (SPEAG, In housa check Nov-05)
Network Analyzer HP BT53E US37380585 34208 18-0ct-01 {SPEAG, in house check Nov-05})
Name Functicn
Calibratad by: Judith Miiller. Laboratory Technician
Approved by Katjla Pokovic Tachrical Manager

This callbration certificate shall not be reproduced axcept in full without written spproval of the laberatory.

Cct-08
Oct-08
Aug-D6
Aug-D6
Oct-08
Dec-0&

Scheduled Check

In house check. Oct-07
In house check: Now-07
In house check: Now-06

Signature

S
Vel oyl e

P

Issuad: Mareh 18, 2006

Certificale No: D835V2-493_Mar

&

©2006 SPORTON International Inc. SAR Testing Lab
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=aroncis FCC SAR Test Report

Test Report No FA660618-01-1-2-01

W,

Calibration Laboratory of

\‘EQ\ML__,/}’; S Schweizerischer Kalibrierdiensi
Schmid & Partner % c Sarvice suisse d'étalonnage
Engineeﬁng AG e Servizio svizzero di taratura
: ; EA N S 2
Zeughausstrasse 43, 8004 Zurich, Switzerland RN Swiss Calibration Service
gl
Accradited by the Swiss Faderal Ofica of Metrology and Accradiiation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate

related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),

July 2001

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 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 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.

Feed Point Impedance 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. No uncertainty reguired.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
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 to calculate the
nominal SAR resuit.

Cartificate No: DB35V2-499_Mar06 Page 2 of 9
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=arovins. FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 vas
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy = 15 mm

Zoom Scan Resolution dx dy,dz =5mm

Frequency 835 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

| Temperature Permittivity Conductivity
i Nominal Head TSL parameters 220°C 4.5 0.80 mho/m
Measured Head TSL parameters (22.0£0.2)°C 42,1 +6 % 0.94mho/m £ 6 %
Head TSL temperatura during test (22.2 £0.2)°C s —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 235mWig
SAR normalized normalized to TW 940 mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 9.2 mW / g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.53mW /g
SAR normalized normalized o 1W 612mW/g
SAR for nominal Head TSL parameters ' normalized to 1W 6.0T mW/g* 16.5 % (k=2)

' Correction to nominal TSL paramelars according 1o d), chapler “SAR Sensitivities”

Certificate Mo; D&§35Vv2-493 Mar06 Papge 30f 9
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=arovins. FCC SAR Test Report

Test Report No

FA660618-01-1-2-01

Body TSL parameters
The fallowing parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 552 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 5686 % 0.98 mho/m £ 6 %
Body TSL temperature during test (21.4+02)°C R —

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 280 mW inpul power 245mwW/g
SAR normalized normalized to 1W 9.80 mW/g

SAR for nominal Body TSL parameters ©

normalized to 1W

9.91 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 162mWi/ig
SAR normalized normalized to 1W 6.48mW/g

SAR for nominal Body TSL parameters *

normalized to 1W

6.55 mW / g £16.5 % (k=2)

“ Corraction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Ceriificate No: D835V2-498_Mar06

©2006 SPORTON International Inc. SAR Testing Lab
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=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Appendix

Antenna Parameters with Head TSL

Impadance, transformed lo fesd point 521 0-29iQ
Retum Loss -29.1dB

Antenna Parameters with Body TSL

Impedance, iransformed 1o feed point 4790-5.1j0
Return Loss -249cB

General Antenna Parameters and Design

Elactrical Dalay (one direction) [ 1.3%1ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on July 10, 2003
Certificate Mo: DE35V2-499 MarD6 Page 5of 9
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=arovins. FCC SAR Test Report Test Report No

FA660618-01-1-2-01

DASY4 Validation Report for Head TSL

Date/Time: 15.03.2006 12:51:44

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:499

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

Medium: HSL U0 BB;

Medium parameters used: f= 8335 MHz; o = 0,942 mho/m; g, = 42.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe; ET3DV6 - SN1507 (HF): ConvF(6.09, 6.09, 6.09); Calibrated: 28.10.2003
= Sensor-Surface; 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601: Calibrated: 15.12.2005
+ Phantom: Flat Phantom 4.9L; Type: QDODOP42AA; ©
« Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin =250 mW; d = 10 mm/Area Scan (71x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.54 mW/g

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

dz=3mm

Reference Value = 53.7 V/m; Power Drift = -0.008 dB
Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.53 mW/g
Maximum value of SAR (measured) = 2.55 mW/g

dB
D.000

-5.00

-10.0

-15.0

-20.0

-25.0

0 dB=2.55mW/g

Certificate No: DB35V2-485_Mar06 Page 6 of 9
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=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Impedance Measurement Plot for Head TSL

15 Har 2886 11:51102
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=arovins. FCC SAR Test Report Test Report No  FA660618-01-1-2-01

DASY4 Validation Report for Body TSL
Date/Time: 14.03.2006 12:37:15

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:499

Communication System: CW; Frequency: 835 MHz;Duty Cyele: |:1

Medium: MSL U10;

Medium parameters used: t= 835 MHz; o = 0.972 mho/m; g = 56.9; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Conliguration:
¢« Probe: ET3DV6 - SN1507 (HF); ConvF(5.84, 5.84, 5.84), Calibrated: 28.10.2005
¢ Sensor-Surface: 4mm (Mechanical Surface Detection)
s« Electronics: DAE4 Sna | ; Calibrated: 15.12.2005
e Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; ;
»  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin =250 mW; d = 10 mm/Area Scan (71x81x1): Mcasurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.63 mW/g

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

Reference Value = 33.3 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 3151 W/kg

SAR(1 g) = 2.45 mW/g; SAR(I0 ¢) = 1.62 mW/g

Maximum value of SAR {(measured) = 2.05 mW/g

dB
0.000

-5.00

-10.0

-15.0

-20.0

s

-25.0

0dB=2.65mW/g

Cerlificate No: D835V2-499_Mar06 Page 8 of 9
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Impedance Measurement Plot Body TSL

14 Mar Z@@6 11:34:8111
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g,
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

o
e

) L

),

—
AR
LOFRE

)

Actredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreameant for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: D1900Y2-5d041_Mar06
CALIBRATION CERTIFICATE

Object 01900V2 - SN: 5d041

Callbration procedurefs) QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration date: March 21, 2006

Condition of the calbrated item |0 Tolerance

This calizration cedificate documents (he traceabilily to national standards, which realize the physical units of meazurements {51).
The measurements and the uncertalnties with confidence prebability are glven on the following pages and are part of the carificata.

All calibrations hava been conductad in the closed laboratory facility: environment temperature (22 + 3)°C and humidity = 70%.

Calizration Equipment used (MBTE critical for calitration)

Primary Standards 1D# Cal Date {Calibrated by, Certificate No.) Sc led Callbration

Pawer meter EPM-442A GBITABOTO4 04-0ct-05 (METAS, No. 251-00516) Qct-08

Power sansar HP 84814 US3r292783 04-0et-08 (METAS. No. 251-00516) Oct-08

Refarence 20 0B Attenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 ¢B Attenuator SN: 5047.2 (1dr) 11-Aug-05 (METAS, No 251-004598) Aug-06

Refatanca Prabs ET3DVE SN: 1507 28-0ct-05 (SPEAG, No. ET3-1507_Octls) Oct-08

DAE4 SN: 801 15-Dec-05 (SPEAG, No. DAE4-601_Dec(3) Dac-06

Secondary Standards 1D# Check Date (In house) Schadulad Check

Power sensor HP 84814 MY41082317 18-0¢1-02 (SPEAG, in house check Oct-05) In house check: Dot-07

RF generator Apllent E44218 MY41000875 11-May-05 [SPEAG, in house chack MNov-03) In house check: Now-0T

Netwark Analvzer HP 8753E US3T390585 54206 16-0ct-01 (SPEAG. In house check Mov-05) In house check: Nov-06
Mame Funclion Signature

Calibrated by: Judith Miller Laboratory Technician A e / i

: [Nl b

Appraved by: Katja Pokovic Technizal Manager — 7

Issued; March 22, 2006
This callbration certificate shall not be reprod except in full without written approval of the laboratory.

Certificate Mo: D1800V2-5d041_MarC6 FPage 10f9
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Calibration Laboratory of 3 “l\‘:\l_.l_;j: % §  Schweizerischer Kalibrierdienst

Schmid & Partner Y c Service suisse d'étalonnage
Engineering AG 4 = Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 1@@,\3 S Swiss Calibration Service

Accredited by the Swiss Federal Offics of Metrology and Accreditation Accreditation No.: SCS 108

The SBwiss Accreditation Service is one of the signatories to tha EA

Multilateral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.v.z

NIA not applicable or not measured

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 Wireless
Communications Devices: Measurement Techniques’, December 2003

b) CENELEG EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢} Federal Communications Commission Office of Engineering & Technolagy (FCC OET),
"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 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.

s 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.

= Feed Point Impedance 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. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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 to calculate the
nominal SAR rasull.

Certificate Mo: D1800V2-5d041_Mar0G Page 2 of 9
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Test Report No

FA660618-01-1-2-01

Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY4 V4T

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm " with Spacer

Area Scan resolution dx, dy =15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were apolied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mha/m

Measured Head TSL parametars (220+£02)°C 394+6% 1.42 mhaolm £ € %

Head TSL temperature during test (21.5£02)°C — —_
SAR result with Head TSL

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

SAR measured 250 mW input power 9.75mW /g

SAR nomallzed normalized to 1W 39.0mW /g

SAR for naminal Head TSL parameters '

normalized to 1W

384 MW/ g+17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power S517TmW /g
SAR normalized normalized to 1\W 207 mW I g

SAR for nominal Head TSL parameters '

normalized to 1W

20.5mW | g + 16.5 % (k=2)

! Cameclion to nominal TSL parameters according to d}, chapler "SAR Sensitivities”

Cerlificate No: D1800V2-5d041_Mar08
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Body TSL parameters
The following parameters and caleulations were applisc.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 533 1.52 mhoim

Measured Body TSL parameters (220+02)°C 547+6% 1.54 mho/m =6 %

Body TSL temperature during test (216+0.2)°C —_— —_—
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Conditian

SAR measured 250 mW input power 102mwWig

SAR normalized normalized to 1W 40.BmwW /g

SAR for nominal Body TSL paramsters * normalized to 1W 4.1 mwW/g217.0 % (k=2)

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

3AR measured 250 mW input power 540mW /g

SAR normalized normalized to 1W 21.6mW g

SAR for nominal Body TSL parameters * normalized lo 1W 218 mW /g £ 16.5 % (k=2)

# Carrection to naminal TSL parameters according to d), chapter “SAR Sensitivities”

Cerlificate No: D1800V2-5d041_Marle Page 4 of@
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Appendix
Antenna Parameters with Head TSL
Impedance, lransiormed o feed point 535 u+s1jQ
Raturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformead 1o feed point 478 0+63 [0
Relurn Loss -23.4dB

General Antenna Parameters and Design

Elscirical Delay (one direction) 1.200ns

After long term use wilh 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected ta the
second arm of the dipole. The antenna is therefore short-circuiled for DC-signals.

No excessive force must be applied Lo the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 4, 2003
!
Certificate Mo: D1900V2-5d041_Mar0& Page 5 of 9
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FA660618-01-1-2-01

DASY4 Validation Report for Head TSL

Date(Time: 14.03.20006 16:18:53

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

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

Medium: HSL U10 BB;

Medium parameters used: = 1900 MHz; ¢ = 1.42 mho/m; & = 39.4; p = 1000 kge’m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
= Probe: ET3DVE - SN1507 (HF )k ConvE(4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sno01; Calibrated: 15.12.2005
&  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; ;

®  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 11.7 mW/g

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

dz=5mm

Reference Value = 90.9 V/m; Power Drift = -0.093 dB
Peak SAR (extrapolated) = 16.6 Wikg

SAR(1 g) =9.75 mW/g; SAR(10 g) = 5.17 mW/g
Maxinmum value of SAR (measured) = 11.1 mW/g

dB
III.IIIJEI
-8.00

g

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
Certificate No: D1900V2-5d041_MarDE Page 6 of 8 R
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Test Report No

FA660618-01-1-2-01

Impedance Measurement Plot for Head TSL

EHD s34 L U FS USAMEa 500574 426.85pH

"
Del

Cox

feg

16

14 Har 2006 d1l:150:354

1 980.030 DD HHx

Y P
CH2 544 LOG _i’_ﬂ.ﬂﬁf_ =28 _dB . A3-24.835 98 1 306,000 8a9 MHz
|
cor m——tp_ [ | —t—1
So j i
- = 4 \ v
m—— |
: e e e T
" CENTER 1 S00.000 000 MMz SPAN 300,000 BOD MH:
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Test Report No

FA660618-01-1-2-01

DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:535

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL U10;

Medium parameters used: £= 1900 MHz; o = 1.54 mho/m; & = 54.7; p = 1000 kg/m®

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DV6 - SNI1S0T (HF): ConvF(4.3, 4.3, 4.3}, Calibratad: 28.10.2005
»  Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
*»  Phantom: Flat Phantom 5.0 (front); Type: QDOCDPSOAA; ;

*  Measwement SW; DASY4, V4.6 Build 23; Posiprocessing SW: SEMCAD, V1.8 Build 161

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 11.8 mW/g

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

d7=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB
Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 10.2 mWig; SAR(10 g) = 5.4 mW/g
Maximum value of SAR (measured) = 11.6 mW/g

-7.00

-14.0

-21.0

-28.0

-35.0

0dB = 11.6mW/e

Certificate No: D1800V2-6d041_Mar06 Page 8 of 8
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Test Report No

FA660618-01-1-2-01

Impedance Measurement Plot for Body TSL

CHO s34 1 U FS

e |

Cor

five

18

CHZ 841 Los « REF =

6.3203 0 S29.43
JEA S Sdaen

21 Mar 2006 11134144
1 S0A.BO0 B0 MHz

1-23,380 dB 1 900.008 340 HHz

|

CEHTER 4 908,000 288 HHz

SFAH a00.000 000 filz
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwalzerischer Kallbrierdienst
Service suisse d'etalonnage
Servizio svizzero di taraiura
Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditatian Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories Lo the EA
Multileteral Agresment for the recognitien of callbration certificates

cient  Sporton (Auden) Ceriificate No: ET3-1787_May06
CALIBRATION CERTIFICATE

Object ET3DV6 - SN: 1787

Calibratan procedure(s) QA CAL-01.w5 i - =)
Galbration procedure for dosimeric E-flold prabes

Calikration date- May 31, 2006

Condition of the callbrated itiem [0 Tolerance

| This callbraticn cerificate documents the traceabllity to natlonal standards which reallze the physical units of measurzments [S1).
| Tne measuremenis and the uncertainties with confidense probability are given an the fallowing pages and are part of the cenificate.

All calibrations have been conducted in the clased laboralony facility: environment temperature (22 + 3)°C and humicity < T0%,

Calibration Equipmant use! (MBTE critical for calibration)

| Primary Etandards | o# Cal Date (Callbrated by, Certificate No | Schaduled Calibration
Power meler 44138 GHA41293874 S-Apr-06 (METAS, No. 251-0055T) Apr07

Powar sensar E44.124 My41495277 S-Apr-08 (METAS, No. 251-00557) Apr-07

Powar sensar E4d124 MY 41498087 S-apr-08 (METAS, No. 251400557 ) Ape07

Reference 3 dB Attanuator i SN 535054 (3c) 11-Aug-05 (METAS, No. 267-00458) sug-6

Reference 20 dB Anenuator | SN: 55086 [200) 4-Apt-06 (METAS, No. 251-00558) Apr-07

Reference 30 dB Attenuator | SN: 55128 [20b) 11-Aup-05 (METAS, No. 251-00500) Aug-06

Reference Probe ESIDV2 SH: 3012 2-Jan-06 (SPEAG, No. EZ3-3013 Jan0é) Jan-07
| DAEA SN: 654 2-Feb-06 (SPEAG, No. DAC4-654_FeblG) Fab-07
| S=condary Standards [iD# Chatk Dats (in housa) Scheduled Check

RF generalor HP BB4EC | US3642001700 4-Aug-38 (SPEAG, In housa chack Nov-05) In house check: Nov-07
Nebwork Amalyzer HP 8753E Ug3r3aonsas 18-0c4-01 (SPEAG, in house check Now-05] In house eheck: Mov 08
Name Function -
Calibrated by: Kalja Pokavic i S TMM;W i
Approved by Nials Kuster I Quality Manager

lssnod. May 31, 2006

This calibration cerificate shall not ba reproduced excepl in full wihout wiitken approval of ine aboratory.

Cerlificale No: ET3-1787_May08 Page 1ol 9
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Calibration Lahoratory of

3 Schweizerischer Kalibrierdianst

Schmid & Partner c Sarvice sulzse d'étalonnage

Engi naen‘ng AG Servizio svizzaro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Callbratlon Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral & 1t for the gnition of calibration cartificates
Glossary:
TSL tissue simulating liquid
NORMx,y,.z sensitivity in free space
ConF sensitivity in TSL / NORMx,y.z
DCP dinde compression point
Polarization ¢ o rotation around probe axis
Palarization 9 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis

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 Wireless
Communications Devices: Measurement Technigues”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:
= NORMx,y,z: Assessed for E-field polarization 9 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMzx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

s NORM(fIx,y,.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

s DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerfainty required). DCP does not depend on frequency nor media.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical unceriainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from + 50 MHz to + 100 MHz.

* Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance reguired.

Certificate No: ET3-1787_May06 Fage 209

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 01



=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

ET3DV6 SN:1787 May 31, 2006

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: May 31, 2006

Calibrated for DASY Systems

{MNote: nen-compatible with DASY2 systeml)

Certificate No. ET3-1787_Mayl6 Page 3o0f8
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ET3DV6 SN:1787 May 31, 2006

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space‘“ Diode Cc:m;::—ressiunB
NormX 157 +101%  pVAVImY® DCP X 94 mv
NormY 1.71+101%  pVAVImMY DCPY 94 mV
NormZ 200 +101%  pVAVImY DCP Z 94 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 37 mm 4.7 mm
SAR,. [%] Without Carrection Algarithm 7.2 3.8
SAR,, [%] With Correction Algorithm 0.0 0.2
T5L 1810 MHz Typical SAR gradient: 10 % per mm
Sensar Cerller to Phantom Surface Distance 37 mm 4.7 mm
SAR,, [%] Without Correction Algerithm 6.3 a6
SARy, [%] With Correction Algorithm 0.1 0.3

Sensor Offset

Prabe Tip to Sensor Center 2.7 mm

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

* The uncertainties of NormX,Y,Z do not affect the E7-fiald uncertainy inside TSL (s2e Page B).
" Mumerical insarization paramater: uncastainty net raqulned

Ceificate Mo: ET3-1787 May06 Page 4 of &
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ET3DV6 SN:1787 May 31, 2006

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

=
Ls ]

Frequency response (normalized)
=
3
[
3
b
:J
°

-
-

0.8
0.8
0.7
0.6
05 t
Q ] 500 1000 1500 2000 2500 3000
f [MHz]
—8—TEM —8—RZZ
Uncertainty of Frequency Response of E-field: £ 6.3% [k=2}
Certificate No: ET3-1787_May08 Page 5 of 9
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ET3DVEG SN:1787 May 31, 2006

Receiving Pattern (¢), $ =0°

f =600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

—o—x —e—Y —e—7 =0—To

—&— 30 MHz -
= —i— 100 MHz
2 —o—B00 MHz
8 —8— 1800 MHz
fri —&— 2500 MHz |

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6 SN:1787 May 31, 2006

Dynamic Range f(SAR,¢.q)
(Waveguide R22, f = 1800 MHz)

1LE+T |

1.E+6 -

1.E+5
)
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9 1E=3
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E

1.E+2 -
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0.0001 0.0Mm o.m 0.1 1 10 100
SAR [mWicm™]
—8— ol compensated —&— compensaled
)
§ - 9 @ 9%
w
0.001 0.01 0.1 1 10 100
SAR [mW/cm?]
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerlificats No: ET3-1787_May06 Pege 7ol 9
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Test Report No

FA660618-01-1-2-01

ET3DV6 SN:1787

May 31, 2006

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)

f = 1810 MHz, WGLS R22 (head)

300 —-—— -
250
= ¥ 2004
= e
§ 3
s s I
% E 15.0
g £
g g 10.0 4
5.0 4
0.0 L —
¥} 20 40 60
2[mm]

—D— Analytical =—0=—Measuremenis
f[MHz] Validity MHz]* TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty
900 £50/£100 Head 41.515% 0.971£5% 0.50 1.85 6.38 +£11.0% (k=2)
1810 £50/%100 Head 40.0%5% 1.40 £ 5% 058 246 526 =11.0% (k=2)
900 +50/£100 Body 550%5% 1.05+5% 044 210 6.18 =11.0% (k=2)
1810 £50/%100 Body 53.3+5% 1.52 £ 5% 0682 244 466 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.05+¢5% D62 213 413 +£11.8% (k=2)

© The validity of £ 100 MHz only spplies for DASY v4.4 and higher (see Page Z). Tha uncertainty is tha RSS
af the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificale No: ET3-1787_May06
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ET3DV6 SN:1787 May 31, 2006

Deviation from Isotropy in HSL
Error (4, 9), f = 900 MHz

Error [dB]

B-1,00-0.80 B-0.80-0.60 W-0:60-0.40 9.040-0.20 @-).20-0.00 |
O0poo0-020 BEO020-0.40 0040080 E0.60-060 MEO80-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Aocreditation Ne.: SCS 108

Glossary:

TSL lissua simulating liquid

NORMx.y.z sansitivity in free space

ConF sansilivity in TSL / NORMx,y.z

DCP diode compression paint

Polarization ¢ o rotation around probe axis

Polarization & & rotation around an axis thal is in the plane normal to probe axis (at

maasuremenl cantar), i.e., 3 = 0 Is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a)

b)

|IEEE Std 1528-2003, “IEEE Recurnmended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Haad from Wireless
Communications Davicas: Measureament Techniques®, December 2003

CENELEC EN 50361, "Basic standard for the measurement of Specific Absorphion Rale
related to human exposurs to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMy,y,2: Assessed for E-field polanzation 3 =0 (f < 800 MHz in TEM-cedl; f = 1800 MRz
R22 waveguide). NORMzx y.z are unly intermediale values, i.e., the uncerainties ol
NORMy,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Freguency Response Chart). This
linearization s implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency rasponse is included in the stated uncertainty of ConvF

DCFx v,z DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerainly reguired), DCP does not depend on frequency nor media,

ConvF andd Boundary Effact Paramatars: Assessad In fiat phantom using E-fiele (or
Temparature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurcments for f = B0O MHz. The same satups are used for
assassment of the parameaters applied for bouncary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 softwara to
improve probe accuracy close to the boundary, The sensitivity in TSL corresponds (o
NORMyx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4 4 and higher which allows

enxtanding the validity from £ 50 MHz to £ 100 MHz.

Spherical isotropy {30 deviation from isotropy): in a field of low gradients realized using a
fial phantom exposed by a patch antenna.

Sansor (Offsat: Tha sansor oifsat comesponds o the offsat of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certilicate No: ET3-1788_Sepls Pags 2 of 9
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Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 30, 2004
Recalibrated: September 19, 2006

Calibrated for DASY Systems

[Mete: non-compaltible with DASYZ system!)
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DASY - Parameters of Probe: ET3DV6 SN:1788

Sensilivity in Free Space” Diode Compression®
Normx 173 2104%  pVI(VIm) DCP X 95 mv
NormY 167 0% pVI(VIm)® DCP Y 101 mv
Morm2 170 £ 104%  pWVAVIm) oCcPZ 83 mv

Sensilivity in Tissue Simulating Liguid (Conversion Faclors)

Please see Page B.

Boundary Effect
TEL 2900 MHz Typical SAR gradient: 5 % par mm
Sanaor Cerier tn Phaniom Surfacs Disiance ATmm 4.7 mm
SR, [%] Without Cermaction Algorhm T4 a3
BAR,, [%] With Comastion Algoritmm 01 03
TSL 1810 MHz  Typleal SAR gradiant: 10 % par mm
Sansor Canler in Phaniom Surfaca Disianca 3Tmm 4.7 mm
SR, %] Without Comrection Algoritha: 118 70
SAR,_ [%] With Cormection Algadihm 0z 04
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement i stated as the standard uncortainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
carrespands to a coverage probability of approximately 85%.

* The ot amertiors of Morm3,Y.2 oo rol afiect ihe E'-fiekd uncerinnty nside TEL (soe Page 8)
* Numwrical | nearizadon parameter; uncarainty not required

Coantificats Mo ET3-1766 Sep00 Pagedals
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

8O g ——0

LR

o8

Frequancy nesponse [normalized)
[~]

a.f7

06
ns |
i} . 500 1000 1500 2000 2500 3000
¥ [Miix]
o-TEM —0— H22
Uncertainty of Frequency Response of E-field: £6.3% (k=2)
Confficate N ET3-1788_Sap0s Poge 5609
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Receiving Pattern (¢), 9 =0°

f= 600 MHz, TEM ifi11DEXX f = 1800 MHz, WG R22

1.0
0B
0B == 30 MHx
0. —— 100 MHz
=) 0 — 4 i | B A Lf - ] |
= — ) P
00 By g T FTT T EERg g, pepueet @i tiila T L
i =i 2500 Mz
a8
Q.8
A0
o A 120 180 2a0 tr ] 60
&l
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
Catificate Mo, ET3-1788_ Sepdd Fogu G ol &
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Dynamic Range f(SAR;..q4)

(Waveguide R22, f = 1800 MHz)

1.E#7
1E# —— =r=——rey
1Ea
T.Eva

1.E+3

Input Signal [V]

1E*2

1E+}

1.+
il i) 0.001 e '8} 1 Lt} 0o

=0 connipansiled == comoentated

(i = sepmase [ r—— e e ———

e o0 eaupge

06 1

Error [dB]
&
[ )
m
L ]

Q.o 0.0 .1 1 0 *00
SAR [mWem]
Uncertainty of Linearity Assessmant: £ 0.6% [k=2}
Caridicats No: ETL 1788 Sep0l Fage 7ol 8
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Conversion Factor Assessment

f= 800 MHz, WGLS RY (haad)

35

SAR[mWcm] { W
=S o - N
4.1 [=] 5. [~] w =

(=]
(=1

=i Al yikcal

2]

= 2 8 BT

SAR[mAWam"] | W

F= 1810 MHz, WGLS R22 (hesd)

00 -|

L)
il
(=3

b
=
(=

-
o
(=]

(=]
=1
i

ar
L=
"

Do-

&[imim]

== Argybical == Meagurements

£ [Mz] Validity [MHzl®  TSL __Porminivky  Conductivity  Alpha Dwpth _ ConvF Uncertainty

500 £607£100
1810 180/:700
2000 £50/&100
2450 250/ ¢ 100

B0 + 507+ 1080
1810 5072700
2000 +50/ 700
2450 £50/&700

Head 415:25%
Hend 400= 5%
Head 40.0=5%
Head 137 : 5%

Body 5502 5%
Body 533:0%
Body 533=5%
Body S2.7%5%

087 L 5%
1.40 £ 5%
1.40 £ 5%
1.80 ¢ 5%

1.05£ 5%
152¢5%
1.62 £ 6%
195 5%

048
0.48
0.53
(.68

Q.43
053
0.58
0.60

1.84
2.74
275
1.96

212
283
278
1.70

6.60
530
.00
4.68

6.3
487
4,50
411

S The wnlidity of + 100 MHr only apgles for DASY wld and higher (aes Paga 2). This unssmainty is tha RES
of tha ConvF uncarainty a1 callbration freguancy and the wndenainty for the Indicated frequency bamd,

Cortificate Mo, ET3-1788_Se000

©2006 SPORTON International Inc. SAR Testing Lab
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= 11.0% (k=2)
£ 11.0% (k=2)
= 11.0% (k=2)
= 11.5% (k=2)

£ 11.0% (k=2)
+ 11.00 (k=2)
£ 17.00% (k=2]
+ 11 8% (k=2
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Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

B 00080 B0 80040 B-080-040 B 00020 B-3.20.0 00

Oooo-120 Boo040 Oesodsd B060-080 Wb

Uneertainty of Spharical Isotropy Assessmant: £ 2.6% (k=2)

Cariificats Noc ET3-1708_Sapds Fage fiaf B
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst

c Sarvice sulsse d'étalonnage
Servizlo svizzero dl taratura

S swiss Calibration Service

Accredited by tha Swiss Federal Office of Metrology and Accreditation Accreditation No.:. 5CS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cerlificates

cient  Sporton (Auden) Gertificate No: DAE3-577_Nov05

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procedura(s) QA CAL-06.vi2
Calibration procedure for the data acquisition electronics (DAE)

Calioration date: November 11, 2005

Condition of the calibrated tem  |n Tolerance

This calibration cartificate documents the traceability to national standards, which realize the physical units of measurements (51}
The measurements and the uncerainties with confidence probability are given on the following pagss and are part of the certificate.

All calibrations have been conducled in the closed leboratory fadlity: environmenl temparature (22 + 3)°C and humidity < 70%

Caliration Equipmeant usad (MRTE erftizal for calibration)

Primary Standards D% Cal Date (Calibrated by. Cerificats No.) Scheduled Calloration
Fluke Process Calibrator Type 702 | SN° 6295803 7-Cet-05 (Sirtral, Na E-D50073) Ont-08
Sacondary Standards (ID# Cheack Datz {dﬁ housa) Schedulad Check
Calibrator Box W11 | SE UMS 006 AB 1002 28-Jun-05 (SPEAG, in house check) In house check Jun-0§
Neme Function Signature
9 - =
Calibrated by: Daniel Stzinacher Techniclan : =" )
= T A

Approved by: Fin Bomholt R&D Dirsctor __'f_‘:k’ // [
[ B e A

Isswed: Movermber 11, 2005

This calibration certificate shall not be reproduced except In full without written approval of the leboratary.

Certficate No: DAE3-577_Nov0S Page 1 af §
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Calibration Laboratory of ‘.\‘“il\:{:}":ﬁ, g Schweizerischer Kallbrierdienst
Schmid & Partner SE — E_ '—-"!E-—I‘. c Service sulsse d'étalonnage
Engineering AG St Servizia svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ';'4,;/;\‘\\‘}? 5 Swiss Calibration Service
ety
Accredited by the Swiss Federal Office of Metrology and Accreditation Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

The following parameters contain technical information as a result from the performance
test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

Common made sensitivity: Influence of a positive or negative common maode voltage on the
differential measurement.

Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements,

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

Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated. :

Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE3-577_Nov03 Fage 2 of &
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DC Voltage Measurement
AID - Converter Resolution nominal
High Range: 1LSE = B.1uV, full range = =100.,.+300 mY
Low Range: 1LSE = G1n\v', fullrange= -1.......+3mV
DASY measurameant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X b z

High Range 404 445 + 0. 1% (k=2) | 403.896 + 0.1% (k=2) 404.369 + 0.1% (x=2)

Low Range 3.94241 £ 0.7% (k=2) | 3.89919+ 0.7% (k=2) | 3.95427 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 130°+1°

Cerfificate No: DAE3-5T7_Novis Page 3of &
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Appendix
1. DC Voltage Linearity
High Range Input (pV) Reading (uV) Error (%)
Channel X + Input 200000 199999.3 Q.00
Channel X + Input 20000 20006.75 0.03
Channel X - Input 20000 -19957.80 -0.m
Channel ¥ + Input 200000 200000.3 0.00
Channel Y + Input 20000 20004.58 0.02
Channel ¥ - Input 20000 -20000.75 0.00
Channel Z + Input 200000 198999.6 0.00
Channel Z + Input 20000 20001.43 0.0
Channel Z - Input 20000 -20003.93 0.02
Low Range Input (nV) Reading {uV) Error (%s)
Channel X + Input 2000 2000.1 0.00
Channel X + Input 200 200.42 0.21
Channel X = Input 200 -200.30 0.15 |
Channel Y + Input 2000 2000.1 0.00
Channel Y + Input 200 199.35 -0.32
Channel Y - Input 200 -200.96 0.48
Channel Z + Input 2000 19999 0.00
Channel Z + Input 200 199.37 0.3
Channel Z - Input 200 -200.62 0.31
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.40 12,55
-200 -12.29 -13.06
Channel Y 200 -6.93 -7.43
- 200 6.72 6.47
Channel Z 200 0.71 0.36
- 200 -1.67 -1.83

3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time- 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 1.58 0.08
Channel Y 200 1,69 - 382
Channel Z 200 0.73 -1.48
Certificate No: DAE3-577_Nowd5 Paged4of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Ze

ro Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15946 15679
Channel Y 15960 16151
Channel Z 16233 15968

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10M0

Average (uV) | min. Offset (uv) | max. Offset (uv) | St ?:J;““”"
Channel X 0.08 =113 2.3 0.51
Channel Y .0.35 -2.00 0.81 0.43
Channel Z -0.38 -2.78 1.88 0.40

6. Input Offset Current
Nominal Input cireuitry offset current an all channels: <25fA

7. Input Resistance

Zeroing (MOhm)

Measuring (MOhm)

Channel X 0.2000 200.8
Channel Y 0.2000 2014
Channel Z 0.2001 200.3

8. Low Battery Alarm Voltage (verified during pre test)

Typical values Alarm Level (VDG)
Supply (+ Vec) +7.9
Supply (- Vce) 7.6
9. Power Consumption (verified during pre test}
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply {+ Vea) +0.0 +B +14
Supply {- Vec) -0.01 -B -g
Certificate No: DAE3-577_Nov0S Page 5of §
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i Cortficate No: DAE4-6T9_Mar06
|CALIBRATION CERTIFICATE I
i Ot DAE4 - SD 000 DO4 BA - SN; 679

Calbraion procedure(s) QA CAL-06.v12

Calibration procedure for the dala acquisition slectronics (DAE)

Cabwalice, cale March 21, 2006

Concilion of the callbraed om0 Tolerance

Tris sl ion pintificala doourments 1m0 e ebilny o rdation soncads, which reaize e phyoecal wilis of measaemaents (3,
Thi madsubmants and 198 unsansinting with casfidaros aranatility ane given an the follawing ceges and e parl of the ool

A clibratons have been conducied In i closod aboratony Facility. envircnment lemperale (22 2 3)'Cand humidiy < 7%

Caibwadinn Eqidpmant umes (MATE chtical kor cadbration)

| Primany Slanzarde [ e ol Daila (Tl rated by, Cortificate Mo} Schaculyc Calibrabion
Fiukn Process Callbrens Typa 702 |EM‘.&?¢.‘5M‘1 TDot-0 (Sintral, Ko E-050071) T8
| fcondary Standands |ioE Chack Data {in nause) Stlwele. Check
Umebwnloe Hew W11 EE LUMS D08 AR G 25-Jun-0S [SPEAG, in ntuse chatk) in neame chack Jun-D8
MHane Fumetiawm Egraluns
Cabraled Dy Darvel Siwinacher Technicien e

o V27 SN P AR 4 I

ApDeoied byt Fin Bomnall R&D Dirochar

Issued: March 21, 2008
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Calibration Laboratory of 2 SIS Sehwatzadne s Kallbriardienst
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Engineering AG e = % @ﬁﬁ Bervitio svizrers i tarmturm
Zoughsussirasse 23, 8004 Zurich, Switzurland E—,,ﬁ&y Epp S Guwiss Calibration Ssevize
dorrediing fy tha Swiss Fedeml Cfficn of Meimisgy and Accrediingion Accioditation No.: SCE 108

The Swins Accrotiflation Bervice B one of the akgnataries to the EA
Muiltilataral Agreamant for the meagnition of ealibration coniflicnies

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to lhe robaot

coordinate syslem.

Methods Applied and Interpretation of Parametars

OC Voltage Measurement: Calibration Factor assessed for usa In DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the vollmeter in the respective range.

Conneclor angle: The angle of the connector is assessed meaasuring the angla
mechanically by a tool inseried. Uncertainty is not required.

The following parameters contain technical information as a result from the parformance
test and require no uncertainty.

OC Voltage Measuremant Linearity. Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

Common mode sensitivify: Influence of a positive or negative common mode voltage on the
differential measurement

Channel separation: Influence of 2 voltage on the neighbor channels not subject to an inpul
voltage.

AN Convader Valves with inputs shorfad: Values on the internal AD converter
corresponding to zero Input voliage

Input Offset Measurement: Output vollage ahd statistical results over a large number of
£ero vollage measuraments.

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

Input resistance: DAE input resistance at the connector, during internal auta-zéroing and
during measuramant.

Low Battery Alarm Voltage: Typical value for information. Below this vollage, a baltery
alarm signal is generaled.

Power consumption: Typical value for information. Supply currenls in various operaling
mades.

Cartficats Mo: DAES-ETE_MaOE PagaZal s
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DC Voltage Measurement
AJD - Convertar Resoluntosn nominal
High Range: iLSB = 6.1uv, Iull range = <100, +300mV
Low Range: 1LSE = BinY, full range = -1 +3ml
DASY maasuremen: parameters: Auln Faro Time: 3 sac; Measuring timae: 3 sec

X ¥ Fd
404.506 = 0.1% (k=2) | 404916 = 0.1% (k=2] | 405.158 £ D.1% (k=2)
AG7516 = 0.7% (kw2) | 2.00404 £ 0.7% (k=2) | 304600+ 0.7% (k=2)

Calibration Faclors
High Ranga
Low Rangeo

Connector Angla

Connector Angle Io be used in DASY system <l R B

Cartificnin No DAEL-ETA NaDd Pagr ol 5
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Appandix
1. DC Voltage Linearity
High Range Input (V) Reading (V) Error (%)
Channel X + Input 200000 200000.3 D.00
Channel X * Input 20000 2000454 D02
Channe X - Inpuit 20000 20001,87 001
Channel ¥ + Input 200000 200000.1 0.00
Channal ¥ + Input 20000 20002 40 0.01
Channal ¥ = Input 20000 2000536 D03
Channel Z + lnput 200000 198902.0 D.00
Channal Z + Input 20000 Eﬂﬂp! 63 D01
ChannalZ - Input 20000 20004.08 0.02
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 18888 D.00
Channal X + Input 200 200.53 0.26
Charwrval X = Input 200 -200.41 D20
Channel ¥ + Input 2000 1898.8 0,00
Channel ¥ + Inpunt 200 188,71 -0,14
Channal ¥ - Inpurt 200 200 B8 034
Channal Z + Input 2000 19999 0.00
Channel Z + Input 200 194,32 0.33
Channel Z = Input 200 -200.83 D42

2, Commeon mode sensitivity
DASY mueasuremenl paramelers. Aulo Zero Tome: 3 sec Measurmg Lime. 3 sec

Common mode High Range Lew Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 338 268
= 200 -1.82 -2, 79
Channel ¥ 200 4.34 4.68
- 200 47T 536
Channel Z 200 -5.43 5,32
= 200 5.10 501

3. Channel separation
DASY measuremernt paramelers: Auts Zero Time: 3 sac: Measurng tima: 3 sec

Input Valtage (mV) | Channel X (uV) | Channel ¥ (uV) Channal Z (uV)
Channol X 200 - 222 0.62
Channel ¥ 200 214 B 364
Channel Z 200 -1.09 -0.37
Carificata Mo: DAEL-GTE_MarDa Pagad ol &
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4. AD-Converter Values with inputs shorted
DASY measuramant pammalors: Auto Zerm Tima: 3 soc; Mansuring mo: 3 soc

High Ranga (LSB) Low Range (LEB)
Channel X 16168 17178
Channel ¥ 15424 17687
Channal Z 168097 16450

5. Input Offset Measurement
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring me: 3 sec

Imput 100k

Avarage (V) min, Offset (uV] | max, Offset (V) e ';:“ fors
Channel X 0.08 0.82 1.50 045
Channal ¥ -1.24 -313 042 b.62
Channel Z 0.73 -1.74 0.35 044

6. Input Offset Current
Nominal Impul clrouliry offset current on fll channels: <2614

7. Input Resistance

Zeraing (MOhm) Measuring (MOhm)
FCI'III'II'III X o 0.00 2002
Channel ¥ | 0.2000 1985
Channel Z | 0.2000 1874

B. Low Baltery Alarm Voltage (verfied during pre tssi)

Typical valuos Alarm Level (VDC)
Supply (+ Vec) =78
Supply (- Vec) ) 75

9. Power Consumption (verfisd during pre tes!]

Typleal valuss Hwitched off (mA) | Stand by (mA) Tranasmitting (mA)

Supply [+ V) +0L0 ] =14

Supply (- Vex) 0.0 -8 B
Cerificate No: DAES-ET9_Marls Page 5 of 5

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Appendix D — WCDMA Test Modes

1. Conducted Output Power

RMC 12.2 kbps is the main WCDMA test mode for both EMC and SAR reports. A detailed analysis of the
output power for other WCDMA modes is provided in the table below. The mobile phone supports only one
DPDCHI1 with a various of data rates, such as 12.2Kbps, 64kbps, 144Kbps and 384Kbps.

Symbol Reference Band Il Band V
Rat SF | K | Dat Channel
ares aa Type Ch 9262 | Ch9400 | Ch9538 | Ch 4132 | Ch4182 | Ch4233
(Kbps)
(Data Rates)
1852.4 | 1880 | 1907.6 | 826.4 | 836.4 | 846.6
15 256 | 0| 10 |RAB3.4Kbps 23.68 | 2361 | 23.66 | 2319 | 2337 | 232
30 128 | 1| 20 |RAB13.6Kbps 237 | 2364 | 2357 | 2318 | 2341 | 23.16
60 64 | 2| 40 |RMC 12.2Kbps 2373 | 2372 | 2369 | 2336 | 2345 | 2318
Not support
5PDCHL 120 32 | 3] 80
240 16 | 4| 160 |RMC 64Kbps 2371 | 2367 | 2366 | 233 | 2342 | 2319
480 8 | 5| 320 |RMC 144Kbps 2371 | 2365 | 23.66 | 2332 | 2337 | 2317
960 4 | 6| 640 |RMC 384Kbps 237 | 2365 | 2362 | 2331 | 234 | 2315
60 64 | 2| 40 |VOC€AMRI12.2Kbps | 5373 | 2371 | 2368 | 2315 | 2343 | 2313
DPCCH 15 256 | 0| 10
Data: Bits/Slot _; SF:Spreading Factor ; K: Number of bits per uplink DPDCH slot.

Table 1 Conducted output power

Followed by FCC suggestinons|[1]:

Data
DPDCH N, bits

F
L

Tator = 2560 chips, Ngus = 10%2% bits (k=0..6)

Pilot TFCI FBI TEC

DPCCH Npi: bits Ntz bits Nzg; bits Nrpe bits

A
¥

Tiee = 2560 chips, 10 bits

Slot#0 | Slet#1 Slot # Slot #14

-
>

-
-4

1 radio frame: T;= 10 ms

Frame structure for uplink DPDCH/DPCCH
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The parameter K in the figure determines the number of bits per uplink DPDCH slot. It is related to the
spreading factor SF of the DPDCH as SF = 256/2". The DPDCH spreading factor may range from 256 down
to 4. The spreading factor of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink
DPCCH slot.

. Channel . .
o | smminae | St | | s
DPCCH 15 15 256 0 10
15 15 256 64 10
30 30 128 32 20
60 G0 64 16 40
DPDCH; 120 120 32 8 80
240 240 16 4 160
480 430 8 2 320
960 060 4 1 640
DPDCH, 960 960 4 1,23 640
DPCCH and DPDCH

There is only one DPCCH per radio link. Data rates, channelization codes and spread factor information for
DPCCH and DPDCHx are indicated in the following Table. Spreading Rate (SF) * Symbol Rate = 3.84 Mcps.

specturm Analvzer
R&S FSP a

RF N (L
()

Spliter
O—C  Eut

()
Wireless
Communication
Test Set )
R&S CMU 200 ) @ L te rmatar
RF IN
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Setup Configuration

1. The EUT was connected to Spectrum Analyzer and Base Station via power splitter. Refer to the drawing
of Setup Configuration.

2. The RF path losses was compensated into the measurements.
3. A call was established between EUT and Base Station with following setting
a. Datarates : Varied RAB,RMC and Voice for each measurements.

b. TPC with All Up

4. The transmitted maximum output power was recorded.
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Connect

MaxLevel Auto Lossnotee  Freg Citeed. « D000 iz

Multpie mtﬂcmm'l SR 60

v, Code: 0 COL8
A = ion B o 9
gt l]

']
sl
«0p T e —

.EF‘:';-'H Poeml DPDOMD DPDCHD DPDCr  DPDCHS  [PDOHE HE-[PLH Em
an[0221 0778 — — -— — -— caf — | _fea
R 0221 0778 — = == e == A -— BS Signal
BR022 0719 @— — o— — Level
W01 0777 @ — — — — — BS Signal

Settings
EnVectiagn- P 26+, IR | 0
Wocegnotise | -4597 @ i St e Marker
Carres Freg B 1w | W0000s | 2336 @m
O Of Tolarame UEPTwer
Menuz

e el "l st 71T |

Single DPCCH with only one DPDCH at RMC 12.2Kbps (Symbol Rate 60 Kbps)

WCDMA Fob ™" Code Domain Pur. [ £ = Ty |gg:::;t

B WCDMAFDD Connection Control J& PS: Attached CS:[ Connected
—Setup [TPC SettingsiSet 1/Pattem Type =
TPC Step Size 16
Activate Pattern
TRCPattern Setup Set 1
Test Step Preconditions Manual
Set G
Pattern Type | Al
Pattern CEe
»Set 2
rSetd
FSetd
rSeth =
* TestStep A
» TestStepB
* TestStep C

Connection | Handover | UE Signal BS Signal | Network | AFIRFG" Svnc. |.- 2 II
TPC with All “ 1” (Continuous transmitting )
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2. Band Edge and Conducted Spurious Emission

The band edge and conducted spurious emission do not have obvious difference for all different WCDMA
modes. As those results were far from the limit line, -13dBm, the test mode RMC 12.2Kbps can take as the
main test mode for EMC requirement.

Svmbol Band Il Band V
ymbo
Rates | oF | K |Data| Ref.ChannelType | ch 9262 Ch9538 Ch4132 | Ch4233
1852.4(MHz) | 1907.6(MHz) | 826.4(MHz) | 846.6(MHz)
15 256 | 0 | 10 |RAB 3.4Kbps -27.59dBm -25.6dBm | -27.08dBm | -25.08dBm
30 128 | 1 | 20 |RAB 13.6Kbps -27.57dBm | -25.48dBm | -26.94dBm | -25.45dBm
60 64 | 2| 40 |[RMC12.2KbpsDL/UL | -27.49dBm | -27.96dBm | -27.28dBm | -26.38dBm
240 16 | 4 | 160 |RMC 64KbpsDL/UL -27.42dBm -28.4dBm | -27.71dBm | -26.03dBm
480 5 | 320 |RMC 144KbpsDL/UL -27.02dBm | -27.86dBm | -26.33dBm | -25.15dBm
960 4 | 6 | 640 |RMC 384KbpsDL/UL -27.16dBm | -26.97dBm | -27.02dBm | -25.65dBm
60 64 | 2 | 40 |Vocie AMR 12.2Kbps -26.93dBm -26.44dBm | -27.53dBm | -26.51dBm
Table 2 Worst band edge data
Band Il Ch9400 Band V Ch4182
Ref. Channel Type Frequency | Level | Limit | Margin | Frequency | Level | Limit | Margin
(MHz) (dBm) | (dBm) | (dB) (MHz) | (dBm) | (dBm) | (dB)
RAB 3.4Kbps 142.52 -26.83 | -13 -13.83 1672 -57.98 | -13 -44.98
3760 -33.6 -13 -20.6 2508 -47.55 | -13 -34.55
RAB 13.6Kbps 142.52 -29.08 | -13 -16.08 1672 -58.64 | -13 -45.64
3760 -35.44 | -13 -22.44 2508 -47.79 | -13 -34.79
RMC 12.2KbpsDL/UL 142.52 -28.4 -13 -15.4 1672 -58 -13 -45
3760 -33.92 | -13 -20.92 2508 -48.01 | -13 -35.01
RMC 64KbpsDL/UL 142.52 -29.16 | -13 -16.16 1672 -58.61 | -13 -45.61
3760 -34.76 | -13 -21.76 2508 -48.75 | -13 -35.75
RMC 144KbpsDL/UL 142.52 -29 -13 -16 1672 -57.73 | -13 -44.73
3760 -34.76 | -13 -21.76 2508 -48.17 | -13 -35.17
RMC 384KbpsDL/UL 142.52 -28.9 -13 -15.9 1672 -58.44 | -13 -45.44
3760 -33.55 | -13 -20.55 2512 -48.27 | -13 -35.27
Voice AMR 12.2Kbps 142.52 -29.38 | -13 -16.38 1672 -58.36 | -13 -45.36
3760 -34.17 | -13 -21.17 2512 -47.87 | -13 -34.87

Table 3 Conducted spurious emission
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3. HSDPA Test Modes

The EUT is only updated firmware for HSDPA mode from the first version and the hardware is fully
identical same as the original sample. Comparing the maximum output power between two version is within
0.5dB variation. The RMC 12.2Kbps with HSDPA are adopted for EMC and SAR testing, and the detail
results are exhibited on the test report.

First Version
Reference Channel Type Band I Band V
(Data Rates) Ch 9262 Ch9400 Ch9538 Ch 4132 Ch4182 Ch4233

1852.4 1880 1907.6 826.4 836.4 846.6

RMC 12.2Kbps 23.73 23.72 23.69 23.36 23.45 23.18

RMC 64Kbps 23.71 23.67 23.66 23.3 23.42 23.19

RMC 144Kbps 23.71 23.65 23.66 23.32 23.37 23.17

RMC 384Kbps 23.7 23.65 23.62 23.31 234 23.15

Voice AMR 12.2Kbps 23.73 23.71 23.68 23.15 2343 23.13

RMC 12.2Kbps with HSDPA Not support

Second Version

Reference Channel Type Pand Il Pand V
(Data Rates) Ch 9262 Ch9400 Ch9538 Ch 4132 Ch4182 Ch4233

1852.4 1880 1907.6 826.4 836.4 846.6

RMC 12.2Kbps 23.88 23.97 23.93 23.1 23.17 23.28

RMC 64Kbps 23.93 23.95 23.93 23.05 23.16 23.15

RMC 144Kbps 23.76 23.9 23.9 23.03 23.19 23.22

RMC 384Kbps 23.91 23.87 23.9 23.02 23.15 23.23

Voice AMR 12.2Kbps 23.96 23.92 23.86 23.16 23.1 23.1

RMC 12.2Kbps with HSDPA 23.86 23.96 23.93 23.26 23.26 23.23

1. The EUT was connected to Spectrum Analyzer and Base Station via power splitter. Refer to the drawing of
Setup Configuration.
2. The RF path losses was compensated into the measurements.
3. A call was established between EUT and Base Station with following setting:
a. Set RMC12.2Kbps with HSDPA mode.
b. TPC with All Up with H-set .
4. The transmitted maximum output power was recorded.
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Specturm Analyzer
R&S FSP

RF IN (L
(W}

Spliter
O—G]  eut

o
Wireless
Communication
Test Set (@)
RF IN

Setup Configuration

Ba |Connect
@ WCDMA FDD | Control
B WCDMAFDD Connection Control g PS:|  Established CS: Registered

—Setup |Packet Switched/HSDPA Test Mades... |

[+]

r Mode-B Settings

¥ Circuit Switched
~Packet Switched
Default Settings
DCHIDedicated Chn) Type HSDPA Test Mode
SDPA Test Mode
Radiobearer SetLp | RMC 122 s + HSDP A
RMC Test Loop Loop Mode 1 RLC TH

» HSDPA H3-DSCH

¥ Downlink Physical Channels
r TRPC Settings

r Compressed Mode Settings
¥ OL Power Control Settings

Connection Handover | UE Signal BS Signal | MNetwork | AFIRF@*' Sync. |.- Fd |
RMC 12.2Kbps with HSDPA function

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=aroncis FCC SAR Test Report Test Report No  FA660618-01-1-2-01

Reference:

[1.] SAR Measurement Procedures for 3G Devices CDMA 2000/Ev-Do/WCDMA/HSDPA June 2006
Laboratory Division Office of Engineering and Technology Federal Communications Commission

[2.] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance
Specification, Radio Transmission and Reception (FDD)

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



