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ssowron s FCC Test Report

D835V2, serial no. 499 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data> - D835 V2, serial no. 499
835 MHz - Head
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ssowron s FCC Test Report

835 MHz - Body
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BEGATOM LAS

FCC Test Report

<Justification of the extended calibration>

D835V2 — serial no. 499

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.22.2010 -28.352 52.17 -3.2461 -24.664 50.066 -5.8652
3.22.2011 -28.323 |0.102 51.095 1.075 | -3.5773 [0.331 -24.665 -0.004 | 50.685 |-0.619| -1.477 -4.388

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst

. SN
Schmid & Partner ﬁﬁ& Service suisse d'étalonnage
Engineer]ng AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y, N & Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client | AGAEA B T [ Gertificats No: D1600V2-2d052_ Jun11 ]
Object | D1800V2 --SN: 2d052 - E RN
Calibration procedure(s)

Calibration date: [duneg 16,2011 - 7 ooas T B

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01286) Cct-11
Power sensor HP 84814 US837292783 06-Cct-10 {No. 217-01266) Cct-11
Reference 20 dB Attenuator SN: 85086 (20b) 29-Mar-11 (No. 217-01367) Apr-12
Type-N mismatch combination SN: 5047.2 7 06327 29-Mar-11 (No. 217-01371) Apr-12
Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12
DAE4 SN: 601 8-Jun-11 {No. DAE4-601_Junit) Jun-i2
Secondary Standards D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Qct-11
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name ____Function Signature _

Calibrated by: Dimcelliev-= . . . Laboratory Teghhician .~ . @ () s :
Approved by: -'K;_itja'- P;ikovic ETE R TQ?h’ﬂ'iéal Manager -

Issued: June 16, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1800V2-2d052_Jun11 Page 1 of 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) 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
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna 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.

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

e 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 result.

Certificate No: D1800V2-2d052_dJun11 Page2cf 8



Measurement Conditions

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

DASY Version DASYS v52.8.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+ 0.2} °C 39.1+6% 1.35 mho/m =6 %

Head TSL temperature change during test <05°C s e
SAR result with Head TSL

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

SAR measured 250 mW input power 9.24mW/g

SAR for nominal Head TSL parameters

normalized to 1W

37.6 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

4883mW/g

SAR for nominal Head TSL parameters

normalized to 1W

19.7 mW /g = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 524 +6% 1.48 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.33mW/g

SAR for nominal Body TSL parameters

normalized to 1W

378 mW /g =17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.93mMW /g

SAR for nominal Bedy TSL parameters

normalized to 1W

19.8 MW / g = 16.5 % {k=2)

Certificate No: D1800V2-2d052_Juni i
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Appendix

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 4760 -4.7]Q
Return Loss -25.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 429Q-49jQ
Retum Loss -20.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.215ns

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 05, 2002

Certificate No: D1800V2-2d052_JuniA Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 15.06.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d052

Communication System: CW; Frequency: 1800 MHz

Medium: HSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.35 mho/m; g = 39.1; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.194 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.482 W/kg

SAR(1 g) = 9.24 mW/g; SAR(10 g) = 4.88 mW/g

Maximum value of SAR (measured) = 11.480 mW/g

-15.00

-20.00

0dB = 11.480mW/g

Certificate No: D1800V2-2d052_Jun11 Page 5of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d052

Communication System: CW; Frequency: 1800 MHz

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.48 mho/m; g, = 52.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (JEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 16.06.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.030 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 16.493 W/kg

SAR(1 g) = 9.33 mW/g; SAR(10 g) = 4.93 mW/g
Maximum value of SAR (measured) = 11.761 mW/g

-10.80

-14.40

-18.00

0dB = 11.760mW/g

Certificate No: D1800V2-2d052_Jun1t Page 7 of 8



Impedance Measurement Plot for Body TSL
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«=amron s Calibration Certificate of DASY

Calibration Laboratory of s

Schmid & Partner =
Engineering AG

Zeughaussirases 43, B004 Zurich, Switzerignd 5

Accrading by tha Swass Accraditaton Senaon (BAS)
The Swiss Accreditation Service is one of the sighatories to the EA
Multitptaral Agrosmant for the recognition of calibration certiticales

Echwemrerischer Kalibrierdianst
Service sulsse d'édtalonnage
Bevvizio svizzero di taraturs
Swiss Calibration Service

| Calbration procedurs(s) QA CAL-05NT
Calibration procedure for dipole validation kits
! Calibwatan dats: March 23, 2010

Cabbration Equipment used (MATE crincal loi cataration

This calibration carsfcae documents the racostility o aslional standandd, which reafirg the physecal units of maasurarents (SH
The maasurements and the uncedamnies with confadence probabdity ane grven on the fofiowing pages and are past of the centificatn.

All calibranions hawe been conducted in i Closed lahasatory Eaciity: environment lamperature (22 = 35°C and humiddy < 0%

Prrmary Standards 0¥ _Cal Date (Carfiticats: Mo | Scheduled Casteation
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Redesence. 20 dB Afanuator SN 5086 (20g) 31 -Mar-35 (Mo, 277-01025) Mas-10

Typa-H mismatch conmiination SN 5047 27 DB32T A-Mue-08 (Mo, 217-00028) Mas- 10

Retesence Probe ES30VI S 3205 26-Jur08 (No. ES2-3205_JunDa) Jum-A0

DARS S B 02 W10 (Mo DAE-B01. Ma10) W11
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higrma Fumction Sigrahme

Calibeatod by Dirme iy Laboratory Techncian ﬂ@ m

Approved by Katia Pokowc Technical Mansger

This calibralion Cemtficate shall not by rapeoducsd ekcet n full without written approval of e laboratory,

S A

inmased; March 2. 2010

Cuftificale Mo: D1S00V2-54041 MartD

Page 1 ol 2
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«=amron s Calibration Certificate of DASY

Calibration Laboratory of

: Schwelzerischer Kalltwiendienst
Schmid & Pariner Sarvice sulsse o éalonnage
Engineering AG Barvizio svizzero di taratura
Zpughausstresae 43, B0 Turich, Switserkand Bwiss Colibration Service
Accraciter by the Swiss Accrodvaton Servce [SAS) Accreditstion Mo SCS 108

The Swiss Accreditalion Service i one of the signatories jo the EA
Muititateral Agreament for thi recognition of calibration cestilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Repor at the end
of the cedificate. All figures stated in the cerificate 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 1o the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum 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,

= 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Ceriticato No: D1900V2-5d041_MartQ Page 20l 9
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«=amron s Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5.2
Extrapolation Advanced Exltapotation
Phantom Moduiar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittlvity Conductivity
MNominal Head TSL parameters 22.0°%C 40.0 1.40 mhofm
Measured Head TSL parameters 220£02)"C 411 =26% 1.45 mho'/m =6 %
Hoad TSL tomperature during test 21.502)"C e
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measurad 250 mW input power 10,1 mW /g
SAR nomalized nommulizad jo 1W 404 mW /g
SAR tor nominal Head TSL paameters mofmalized to 1W 39.8 mW ig = 17.0 % (k=2)
SAR averaged over 10 em” {10 g} of Head T5L condition
SAR measured 250 mW input power 525mW /g
SAR normalizad normalized 1o 1W 2.0mW /g

SAR for nominal Head TEL parameters

normabzed o 1W

20.9 mW /g = 16,5 % (k=3)

Contificate No: D1900VZE-5d041_Marl0

Page 3of 9

SPORTON INTERNATIONAL INC.




«=amron s Calibration Certificate of DASY

Body TSL parameters
The following parameters and caiculabions were applied -
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1,62 mhovm
Measured Body TSL parameters (2210 0.2} °C S19:6% | 158mhom=6%
Body TSL temperature during test 215+ 02C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR maasuad 250 mW input power 14 mW /g |
SAR normalized nmormalized to 1W 41.6mW /g
SAR tor nominal Body TSL paramaters normalized o 1W 40.0 mW 1 g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Body TSL corvdition
SAR measured 250 mW Input power 557 mW /g
SAR normalized normatized fo 1W Z23mWig
SAR for nominal Body TSL parameters normaiized 1o 1W 2219 MW /g = 16.5 % (k=2)

Cartibcate No: D1900V2-5d041_Mario

Paogs 4 ot &
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«=amron s Calibration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

impedance, transtormed 1o head point 090 +509j0
RAehumn Loss - 24648

Antenna Parameters with Body TSL

Impedances, transtormad 10 feed point 46,3101+ 5.7 12
Patum Loss -3 d8

General Antenna Parameters and Design

| Electrical Delay ione direction) | 1.202 ns

After long term use with 100W radisted powar, only & alight warming of the dipole near the feedpoint can be measunmd,

The dipale is made of standard semirigid coaxial cabée. The center conductor of the feading line is directly connected 1o the
aeoond arm of the dipole. The antenna is therefone short-circuited for DC-signals.

Mo excessive lorce must be applied 1o the dipole amms, because they might bend or the solderad connections near the
feadpaint may be damagec).

Additional EUT Data

Manutactured by SPEAG
Manutactuead on July 04, 2003
Cenificale Mo: D1200V2-54041_ Mart0 Pages5ol9

SPORTON INTERNATIONAL INC.



«=amron s Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

DanefTime: 23032000 12:03:30
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI90OOV2; Serial: DI%00V2 - SN:5d041

Communication System: W, Frequency: 1900 MHz: Duty Cyvele: 1:1

Mediam: HSI. U111 BB

Medium parameters used: = 1900 MHz: o = 1.45 mho/m; g, = 41.2; p= 1000 kg/m"
Phantom sectien: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANS] C63. 19-2007)

DASYS Confliguration:
« Probe: ES3DV3 - SN3205; ConvFi5.09, 5.00, 5.09); Calibrated; 26.06.2009
= Sensor-Surface: 3mm (Mechanical Surface Defection)
= Elecironics: DAE4 Sn601; Calibrated: 02.03.2010
=  Phantom: Flat Phantom 5.0 (fronty; Type: QDODOPS0AA; Senal: 1001
=  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Relerence Vilue = 9%6.8 Vim; Power Drift = 0,040 dB

Peak SAR fextrapolated) = 18.4 Wikg

SAR(I gh = L1 mW/g; SAR(10 g) = 5.25 mWig

Maximum value of SAR (measured) = 12.7 mWig

0dB = 12.7mWig

Certificats Mo: D1900VE-5d041_Mar1d Page 6ol 9

SPORTON INTERNATIONAL INC.



«=amron s Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

Cartibicate Mo: D1900V2-50041 Mari0 Pags T of &

SPORTON INTERNATIONAL INC.



Calibration Certificate of DASY

DASYS5 Validation Report for Body

Dave/Time: 17.03 2000 12:43:32
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DIYOY2; Serial: D190V 2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz: Dury Cycle: 11
Medium; MSL U1 BB

Medium parumeters used: = 1900 MHz; o = 1.38 mho/n: &, = 55; p = 1000 kg/m'
Phantom section: Flat Secticn

Measurement Standand: DASY S (IEEEAECIANSI C63,19-2007)
DASYS Configuration:
+ Probe: ES3DV3 - SN1205; ConvF(4.59, 4,59, 4.59): Calibrated: 26.06,2000
+ Sensor-Surface: Imm (Méchanical Surface Detection)
= Electronics: DAE4 Sno01; Calibrated:; 02.03 2010
+ Phantom: Flat Phaniom 5.0 (back); Type: QDUINOOPSOAA; Seral; 1002
= Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=Smm. dy=5mm, dz=5mm

Reference Value = 9.1 Vim; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(I g) = 104 mW/g; SAR(I0 g) = 5.57 mWig

Maximum value of SAR {measured) = | 3.1 mWig

0 dB = 13, 1mWig

Cerificate Mo (11900253041 Mart Page 8of 9

SPORTON INTERNATIONAL INC.
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Impedance Measurement Plot for Body TSL
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ssowron s FCC Test Report

D1900V2, serial no. 5D041 Extended Dipole Calibrations

Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration
interval can be extended.

<Dipole Verification Data> - D1900 V2, serial no. 5D041

1900 MHz - Head

File. %iews Channel Sweep Calibration Trace Scale Marker Spstermn Window Help

Farmat: 1 of 3

S0.821° 0
4899 14 pH 58558 01

Chil: Starr 1.70000 GHz —— Stop 2.10000 5Hz

Status EH1:  E11 | & 1-Fart Dielay LCL

File “iew Channel Sweesp Calbration Trace Scale Marker Spstern Window Help

Farmat: 1 of 3 Loghiag

Eoao dEE1T =1 1200000 GH= P4 453 4B

000

30,00

(20,00

10.00

o0 4

F10L00

L2000

FE0L00

\/
/

F=0.00
Chi: Start 1.70000 GHz —— Stop 210000 GH=z

Staus  CH1: B9 | & 1-Part Delay LCL

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



ssowron s FCC Test Report

File %iew Channel Sweep Calibration Trace Scale Marker Systerm “Window Help

Trigger Conbintals

1.900000 5 Hs 45 5608 1
58565 pH 58516 0

Ch1: Stan 1.70000 GHa —— Stop 210000 GH=2

Status  EH1:  ET1 | T 1-Port Delay LCL

File %iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help

Trigger Continuats

oo dEE1T =10 1200000 GHz 5022 dB

| Bo.oo

50,00

20,00

10,00

0.00 4

L10.00 """

L2000

k30,00

H40.00

Fa0.00
Ch1: Stan 170000 GHe — Stop 2.10000 GHz

Staus  CHT: C 1-FPort Delay LCL
1900 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



BEGATOM LAS

FCC Test Report

<Justification of the extended calibration>

D1900V2 — serial no. 5D041

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.23.2010 -24.549 50.896 5.9141 -23.108 46.342 5.669
3.23.2011 -24.489 |0.244 50.921 |-0.025| 5.9588 -0.045 -23.022 0.372 48.808 |[-2.466| 6.991 -1.322

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

| Certificate No: D2450V2-735_JunT:

Schweizerischer Kalibrierdienst

Calibration procedure(s)

Calibration date: ii@ﬂ?_%%g@jj T o “. N e _:; RIS _:j
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE ciitical for calibration)}

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) QOct-11

Power sensor HP 8481A US37292783 06-0ct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination 8N: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 8-Jun-11 {No. DAE4-601_Juni1) Jun-12

Secondary Standards ID # Check Date (in house) Scheduled Check
Power sensor HP 84B1A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house chack Qct-10) In house check: Oct-11

Function L
" Laboratory Technician . . -

Calibrated by:

Approved by: ';m'—‘i:géhﬁical Manager:

Issued: June 22, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2450V2-735_Jun11 Page 10f 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) 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 liguid

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

Calibration is Performed According to the Following Standards:

a) 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

b) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC 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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Schweizerischer Kalibrierdienst

» 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 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.

e 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 result.

Certificate No; D2450V2-735_Junii Page2of 8



Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phanicm

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters {22.0 +0.2) °C 38.4+6 % 1.72mho/m +6 %

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

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

SAR measured 250 mW input power 13.1mW/g

SAR for nominal Head TSL parameters

normalized to 1W

53.3 mW /g = 17.0 % (k=2)

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

SAR measured

250 mW input power

6.16 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.7 mW /g £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 51.7+6% 1.93 mho/m +6 %
Body TSL temperature change during test <0.5°C m--- -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 128 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

51.2mW/g+=17.0 % (k=2)

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

SAR measured

250 mW input power

5.96 MW /g

SAR for nominal Body TSL parameters

normalized to 1W

23.8 mW /g = 16.5 % (k=2)

Certificate No: D2450V2-735_Jun11

Page 3 of 8




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 543Q+28jQ
Return Loss -26.1 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.0Q+5.2jQ
Return Loss -25.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.153 ns

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
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 07, 2003

Certificate No: D2450V2-735_Jun11 Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

D2450_735_H_1106622_CL
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 735

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.72 mho/m; & = 38.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSIT C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 22.06.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.6 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 26.579 W/kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.16 mW/g
Maximum value of SAR (measured) = 16.533 mW/g

-13.13

-17.51

-21.89

0 dB = 16.530mW/g

Certificate No: D2450V2-735_Jun11 Page 5 of 8



impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

D2450_735_M_110622_CL
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 735

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; g, = 51.7; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface DetecAtion)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 22.06.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.438 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 26.018 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.96 mW/g
Maximum value of SAR (measured) = 16.446 mW/g

-13.20

-17.60

-22.00

0 dB = 16.450mW/g

Cerlificate No:; D2450V2-735_Juni1 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurlch, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibratlon certificates

Client

Calibration procedure(s)

Calibration date:

This calibraticn certificate docurments the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power metar EPM-442A GB37480704 06-Oc¢t-10 (No. 217-01266) Oct-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 {No. 217-01368} Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 {No. 217-01371) Apr-12

Reference Probe EX3DV4 SN: 3503 04-Mar-11 (No. EX3-3503_Mar11) Mar-12

DAE4 SN: 801 8-Jun-11 (No, DAE4-601_Juni{1) Jun-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41002317 18-Oct-02 (in house check Oct-09) In house check; Oct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Qct-11

Network Analyzer HP 8753E LUS37390585 54206 18-0ct-01 (in house check Oct-10) in house check: Oct-11
Nange - Function Signature

Calibrated by: e

Approved by:

Issued: June 21, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D5GHz-1040_Jun11 Page 1 of 13
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Accredited by the Swiss Accreditation Service (SAS) 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
N/A 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) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna 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 result.

Certificate No: D5GHz-1040_Jun11 Page 2 of 13



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4.0mm, dz = 1.4 mm
5200 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2)°C 358+6% 450 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 813mW /g

SAR for nominal Head TSL parameters

normalized to 1W

B1.2 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.32mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.1 mW /g £ 16.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 35.2+6 % 4.82 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 100 mW input power B5ImMW /g

SAR for nominal Head TSL parameters

normalized to 1W

85.6 MW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

244 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.3 MW/ g £ 16.5 % (k=2)

Certificate No: D5GHz-1040_Jun11
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3M48+6% 5.08 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93mW/g

SAR for nominal Head TSL parameters

normalized to 1W

78.9mW /g x 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

225 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

22.4 mW/ g £ 16.5 % (k=2)

Certificate No: D5GHz-1040_Jun11
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 498.0 5.30 mho/m
Measured Body TSL parameters (22.0£0.2)°C 49.0+6 % 5.41 mho/m =6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60mW /g

SAR for nominal Body TSL parameters

normalized to 1W

76.0 mW / g = 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

213 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.3mW /g £ 17.6 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+02)°C 483 +6% 5.86 mho/m + 6 %
Body TSL temperature change during test <0.56°C -—- ----
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.18mW /g

SAR for nominal Body TSL parameters

normalized to 1W

81.7 mW /g x 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

227 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

22.7mW/ g+ 17.6 % (k=2)

Certificate No: D5GHz-1040_Jun11
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 47.8+6 % 6.21 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 755 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

75.4 MW/ g £ 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

210mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.0 MW / g £ 17.6 % (k=2)

Certificate No: D5GHz-1040_Junt1
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4980 -6.9jQ

Return Loss -23.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 51.9Q-43jQ

Return Loss -26.8dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point h46Q-1.6jQ

Return Loss -26.6dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 500Q-56jQ

Return Loss -25.0dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point B21Q-25jQ

Return Loss -30.1dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.0Q+05(Q

Return Loss -24.9dB
General Antenna Parameters and Design

Electrical Delay (one direction} 1.203 ns

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

December 30, 2005

Certificate No: D5GHz-1040_Jun11
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DASY5 Validation Report for Head TSL

Date: 20.06.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium: HSL 502 A

Medium parameters used: f = 5200 MHz; ¢ = 4.5 mho/m; &, = 35.8; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; ¢ = 4.82 mho/m; &, = 35.2; p = 1000 kg/m’ , Medium parameters used: f = 5800 MHz;
o = 5.08 mho/m; & = 34.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41), ConvF(4.91, 4.91, 4.91), ConvF(4.81, 4.81,
4.81); Calibrated: 04.03.2011

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 08.06.2011

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
« DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.544 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.178 W/kg

SAR(1 g) = 8.13 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 18.566 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.669 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 34.025 Wrkg

SAR(1 g) = 8.59 mW/g; SAR(10 g) = 2.44 mW/g

Maximum value of SAR (measured) = 20.159 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61,830 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.874 W/kg

SAR(1 g) = 7.93 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 18.884 mW/g

Certificate No: D5GHz-1040_Jun11 Page 8 of 13
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Impedance Measurement Plot for Head TSL

20 Jun 2811 ©9:11:58
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DASY5 Validation Report for Body TSI.

Date: 21.06.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium: MSL 501

Medium parameters used: f = 5200 MHz; 6 = 5.41 mho/m; &, = 49; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; o = 5.86 mho/m; &, = 48.3; p = 1000 kg/rn3 ,» Medium parameters used: f = 5800 MHz;
o = 6.21 mho/m; &, = 47.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 4.43, 4.43), ConvF(4.38, 4.38,
4.38); Calibrated: 04.03.2011

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 08.06.2011

« Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
« DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.999 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.005 W/kg

SAR(1 g) = 7.6 mW/g; SAR(10 g) = 2.13 mW/g

Maximum value of SAR (measured) = 17.369 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.120 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.982 W/kg

SAR(1 g) = 8.18 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.380 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.208 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.965 W/kg

SAR(1 g) = 7.55 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 18.403 mW/g

Certificate No: D5GHz-1040_Jun11 Page 11 of 13
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Impedance Measurement Plot for Body TSL

21 Jun 2611 885:57:47
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Calibration procedure for the data acquisition slectronics (DAE)

Gadbration date April 28, 2011
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Calibratior| Laboratory of e,

: ) g  Schweizerischer Kalibriesdianst
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GlﬂEEHl’E‘
DAE
Connector

data acquisition electronics
ngle  information used in DASY system to align probe sensor X to the robot
coordinate system,

Methods lied and Interpretation of Parameters

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

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

ommon mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement,

hannel separation: Influence of a voltage on the neighbor channels not subject to an
ipput voltage.

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

Input Offset Measurement. Output voltage and statistical results over a large number of
ro voltage measurements.

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

ut resistance: Typical value for information: DAE input resistance at the connector,
ring internal auto-zeroing and during measurement.

w Battery Alarm Voitage: Typical value for information. Below this voltage, a battery
arm signal is generated.

ower consumption: Typical value for information. Supply currents in various operating
odes.

Cartificate No- [JAE3-495_Apri1 Page 2 of 5




DC Voltage Measurement
AJD - Caonperter Resolution nominal
High Bange:
Low Hange:

1LEB =
1LSE =

B.pv,
Giny

full range =

full range =

=100...4-300 mV

b +Am
DASY megsurement parameters: Auto Zero Time: 3 sec; Measurning time: 3 sac

x

Y

Z

404.324 + 0.1% (k=2)

405281 £ 0.1% (ka2)

405,622 + 0.1% (k=2)

395043 £ 0.7% (k=)

397613 + 0.7% (k=2)

395150 + 0.7% (k=2)

Connector

Angle

Connecfor Angle to be used in DASY system

oty et o B

Cartificate Mo: [
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Appendix

1. DC Voltage Linearity

High Rahge Reading (V) Difference (V) Errer (%)
Channe} X+ Input 1989931 274 0,00
ChannelX  +Input 20001 56 1.46 0.01
Channe{X - Input -10994.04 5.16 0.03
Ch:nm* ¥ + Input 200006.0 1.16 0,00
ChannelY  + Input 20002.16 1.86 0.01
I:hnnrui Y = Imput -10997 .08 .02 -0.01
Channe{Z + Input 2000056 1.57 0,00
ma‘! + Input 20003.05 205 002
cnm1z - Input -19698,31 1.59 0.01
Low Rarjge Reading (uV) Difference (uV) Error (%)
ChannellX  +Input 2000.3 0.26 a.01
ChannellX  +Input 159,66 0.24 012
ChannellX - Input 200,28 0.38 0.19
Channel| ¥ + Input 2001.0 1.06 0.05
ChannellY  +Input 200.75 085 oAz |
ChannellY - Input 202,12 212 1.08
ChannellZ  +Inplit 1999.0 113 0.06
Channellz  +Input 198,35 1.65 -0.62
ChannellZz - input 200.94 104 0.52
2. Commor) mode sensitivity
DASY magsuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channal ¥ 200 2,91 1.12
= 200 0,16 =140
Channel ¥ 200 -[1.68 -0.74
- 200 D12 0.47
Channel ¥ 200 2 83 2,71
- 200 -4.22 -4.44
3. Channel Bg?paratiun
LASY magsurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) | Channel Z (uV)
Channel ¥ 200 : 2.33 0.36
Channel T 200 217 4,08
Channel I 200 a2z -0.54
Cerificate No: AE3-495_Apri Page 40l 5




4. AD-C rter Values with inputs shorted
DASY mepsuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X ‘ 15791 16416
Channel [¥ 16742 16582
Channel [Z 15883 16533

5. Input Otfset Measurement
DASY maepsuremeant paramaters: Auto Zero Time: 3 sec; Measunng fime: 3 sec

Impast 1002
i Std. Deviation
WAverage (uV) min. Offaet | max, Offset (uV)
£ W) |
Channel X -1.87 -3.03 077 0.45
Channel [¥ -1.74 -2.98 -0.08 0.56
Channel £ -1.44 -2.70 -0.14 0.61
6. Input Offset Current
Mominal Input circwitry offset current on all channals: <2514
7. Input Rgsistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel F 200 200
Channei |f 200 200
Channei 200 200

8. Low Baftery Alarm Voltage (Typical values for information)

Typical values Alarm Lavel (VDC)
Supply (4 Vec) +7.8
Supply (-{Vec) 7.6
9. Power Gonsumption (Typical values for information)
Typical vhlues Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (4 Viee) +0.01 +6 14
Supply (-|Vec) -0.01 B 8
Certificate No: JAES-495_Apr11 Page 5o0f5




Schmid & Partner Engineering AG g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http:/fwww.speag.com

IMPORTANT NOTICE

USAGE OF THE DAE 3

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special atiention shall be given to the following points:

Battery Exchange: The battery cover of the DAE3 unit is connected to a fragile 3-pin battery connector.
Customer is responsible to apply outmost caution not to bend or damage the connector when changing batteries.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration the customer shall remove the batteries
and pack the DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container
which protects the DAE from impacts transportation. The package shall be marked to indicate that a fragile
instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, Customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the correspending configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note: :

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering

TN_BR03091211BD DAE3.doc 11.12.2009
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

l Certmcate No: DAE3-577 Jun1 1 S
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Obest ~ |DAE3-SD000D0O3 AA-SN:577 e
Calibration procedure(s) LQA CAL-OG V23 . :

h
Calibration date: Q_Gﬁng 20, 2011 R mm_j::_::m:_w_ “___~___;

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards 10 # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 28-Sep-10 (No:10376) Sep-11

Secondary Standards ID # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1004 08-Jun-11 {in house check) In house check: Jun-12
Name Function Signature

Calibrated by: Dominique Steffen.- .. - . . Techhiclan

Approved by: FinBomholt -~~~ "~ . - " R&D:Director

e

Issued: June 20, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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The Swiss Accreditation Service is one of the signatories 1o 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 as documented in the Appendix 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 mode sensitivity: influence of a positive or negative common mode 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 input resistance.

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

Low Battery Alarm Voitage: 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_dJun11 Page2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uv,
6inv,

full range =
full range =

-100...+300 mV

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

z

High Range

404.381 £ 0.1% (k=2)

403.844 + 0.1% (k=2)

404.277 £ 0.1% (k=2)

Low Range

3.93296 + 0.7% (k=2)

3.93560 + 0.7% (k=2)

3.95800 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

101.6°%£1°

Certificate No: DAE3-577_Juni1
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199995.4 -2.24 -0.00
Channel X + Input 20003.13 3.03 0.02
Channel X = Input -19996.01 3.89 -0.02
Channel Y + Input 199996.5 -0.01 -0.00
Channel Y + Input 20000.48 0.58 0.00
Channel Y - Input -19998.50 2.10 -0.01
Channel Z + Input 199994.4 -1.15 -0.00
Channel Z + Input 20003.30 3.40 0.02
Channel Z - Input -19996.26 3.24 -0.02
Low Range Reading (uV) Difference {uV} Error (%)
Channel X + Input 2000.4 0.29 0.01
Channel X + Input 200.33 0.43 0.21
Channel X - Input -199.88 -0.08 0.04
Channel Y + Input 1999.9 -0.31 -0.02
Channel Y + Input 200.45 0.55 0.28
Channel Y - Input -200.38 -0.58 0.29
Channel Z + Input 1999.6 -0.23 -0.01
Channel Z + Input 199.26 -0.64 -0.32
Channel Z - Input -200.62 -0.82 0.41
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 (pV) Average Reading {uV)
Channel X 200 15.32 13.45
- 200 -13.16 -14.40
Channel Y 200 -5.58 -5.70
- 200 4.51 4,52
Channel Z 200 -1.42 -1.57
-200 0.56 047

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

Input Voltage (mV) | Channel X (pV) | Channel Y (nV) Channel Z (V)
Channel X 200 - 0.73 -0.43
Channel Y 200 3.10 - 4.07
Channel Z 200 0.93 -1.25 -

Certificate No: DAE3-577_Jun11
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4, AD-Converter Values with inputs shorted

DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel! X 15973 16638
Channel Y 15856 15275
Channel 2 16211 16876

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

Input 10MQ
Average (V) min. Offset (WV) | max. Offset (LV) Std. ?:\\;;ation
Channel X -0.94 -2.52 0.28 0.54
Channel Y ~-1.05 -1.87 0.16 0.43
Channel Z -0.85 -1.57 1.24 0.39
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
» Zeroing (kOhm) Measuring {MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9

Certificate No: DAE3-577_Juni1
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CALIBRATION CERTIFICATE |
Object DAE4 - SD 000 D04 BJ - SN: 778
Calibration procedure(s) QA CAL-06.v22

Calibration procedure for the data acquisition electronics (DAE)

Calibranon date: October 22, 2010

This cafibration certdicate documents i Iracealbilily o national standards, whioh raalize M physical units of measuraments (S4)
Tha maasuremants and ths uncensnbe: with confidencs prohabidity ate given on B following pages and ane par of the conificars

| & calibrations have Deen conducted m thie closed aboratony facility: environmant 1Iempaature (22 = 3°C and hirmidity = 70%,
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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
» D Voliage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable 10 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 as documented in the Appendix 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.

= Commeon mode sensitivity: Influence of a positive or negative common mode 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 Offsel Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Batftery 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.
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«=amron s Calibration Certificate of DASY

DC Voltage Measurement
AD - Convarter Resclution nominal

High Ranga: 1L5B = -3 [TLT full sange = -100_..4+300 my
Low Range: 1LSB = 8inV fuf cange = -1......+3mV
DASY measuremant parameders. Auto Zero Time: 3 sec; Measuring lime: 3 sac
Calibration Factors X Y 4
'_I-_Il_giliaqg-__ 404.679 + 0.1% (k=2) | 403.480 £ 0.1% (k=2) | 405.025 + 0.1% (k=2}
Low Range 3.98633 + 0.7% (k=2) | 3.96375 1 0.7% (k=2) | 3.90040 & 0.7% (k=2)

Connector Angle

[ Connector Angte 1o be used in DASY systam I 64.5°+1°
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Calibration Certificate of DASY

Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (V) Error (%)
Channel X  + Input 200004 .4 1.89 0,00
Channel X + Input 2000111 1.41 .01
Channel X - input -19988_36 1.54 0.01
Channel Y + Input 1999961 3.42 .00
Channel ¥ + Input 18090.75 0.35 0.00
Channel ¥ - Input -19999 g2 012 0.00
Channel Z + Input 200002, 7 1.29 0.00
Channel Z + Inpiat 1056 85 255 0.0
Channel Z - Input -20004,31 -4.81 0.02
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Inpust 2000.0 009 0.00
Channel X + Inpunt 200.02 0.02 o.m
Chanmnel X - Input -198.62 1.48 0.74
Channel Y + Input 1099.6 -0.58 0.03
Channel Y + Input 199.13 -0.57 -0.29
Channel Y = Input -a00. 71 -0.61 031
Channel Z + Input 20001 -0.01 -0.00
Channel Z + Input 198 96 -1.14 0.57
Channel 2 - Input -200.98 -0.94 0.43
2, Common mode sensitivity
DASY measurement paramsters: Auto Zero Time: 3 sec; Measuring tme: 3 sa¢
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 20 528 -8.07
- 200 6.79 8.12
Channel Y 200 -1.80 -1.60
- 200 0.97 0.35
Channel 2 200 9. 70 -3.86
- 200 7.56 7.81
3. Channel separation
DASY measurement parameters: Aute Zaro Time: 3 sec, Measuring lime: 3 sec
input Voltage (mV) | Channel X (V) | Channel Y (V) | Channel Z (uV)
Channel X 200 1.86 -0.66
Channel ¥ 200 2.28 288
Channel Z 200 1.68 015
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«=amron s Calibration Certificate of DASY

4. AD-Converter Values with inputs shorted
DASY measuremen! parameters: Ao Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 18056 16350
Channel Y 16153 137
Channel Z 16441 16066

5. Input Offset Measurement
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring ime: 3 sec

Iinput 10ML2
Average (uV) | min. Offset (V) | max. Oftset vy | o' “‘tm“'““"
Channel X n.az 2.35 208 0.55
Channel| ¥ -1.B3 -2.96 .72 047
Chanpel Z -1.93 -3.00 -0.80 0.45
6. Input Offset Current
Nominal Inpul circustry offset current on all channels: <2614
7. Input Resistance (Typical values for information)
Zercing (kOhm) Measuring (MOhm)
Channe| X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typicat values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Veo) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off {mA) | Stand by (ma) Transmitting (mA)
Supply (+ Voc) +0.0 +6 +14
LSupp!y (- Veo) -0.01 -8 -2
Cenificals Mo: DAE4-77T8_Octi0 Page 5of &
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Glossary:

TSL tissue simulating lgusd

MORM Yz sensitivilty In free space

ConvF gensitivity In TSL f NORMx Y2

DCP diode compression point

CF crest factor {1/duty_cycha) of the RF signad

A B C modulation dependant linsanzation parameters

Polarization g i rotation around probe &xis

Palarizatan 5 4 rotation around an axis that is In the piane normal 1o probe axis (al measurement canter),

i@, % =0 s normal Lo probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Practics for Detarmining the Peak Spatial-Averaged Specilic
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Technigues®, December 2003

b} IEC B2209-1, “Procedure to measure the Specific Absorption Rate {SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 Mz 10 3 GHz)", February 2005

Methods Applied and interpretation of Parameters:

*  NORMzy,z: Assessed for E-field polarization & =0 if < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMy .z are only intermediate values, i, the uncertainlies of NORMx, v,z does not affect the E*-field
uncertainty Inside TSL (ses below ConvE).

«  NORMNxy z = NORMx Y,z " frequency_response (see Frequancy Response Chart). This knearization &
implemented in DASY4 software versions later than 4.2, The uncertainty aof the frequency response is inciuded
in thee stated wncedtainty of Conwr.

s DCPyxy.z: DCP are numerncal linearizalion paramelers assessed based on the data of power ewaep with CVW
signal {no uncertainty required), DCP does nol depend on frequency nor media.

« PAR: PAR Is the Peak to Average Ratio that is not calibraled but determined based on ihe signal
characteristics

s Axy.z Bay.z Cxyz are numercal insarization parameters in dB assessed based on the data of powsr
sween for spacific modulation signal. The parameters do not depend on Irequency nor mecEa.

s VR VR is tha validity range of the calibration related to the average diode voltage or DAE voltage in mi

s ConvF and Boundary Effect Paramelers: Assessad in flal phantom wsing E-field (or Temperatura Transfer
Standard for f < B00 MHz) and inside wavequide using analytical field distributions based on power
measurements for F = BO0 Mz, The same selups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given Thesa paramelers are
used bn DASY4 software 1o improve probe accuracy close to the boundary. The sansitivity in TSL cormesponds
to NORMx. .z * ConvF whereby the unceriainty corresponds to that given for ComvF, A frequency dependent
SITI.-'FE used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 1040

z

« Spherical isofropy (30 deviation from isotropy): In a field of low gradients realized using a fial phantom
exposad by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virual measurement center from the prabe tip
{on probe axis). No lolerance required.
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Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Calibrated: May 20, 2011

Calibrated for DASY/EASY Systems
(Mobte: non-compatible with DASYZE systeml)
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ET3DVE- SMATET May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Basic Calibration Parameters

Sensor ¥ Sensor¥ Sansor £ Unc (k=2) |
Marm {uVI(Vim))"* 1.56 1.79 2.08 +10.1 %
DCP (mv)" 88,8 1.5 859

Modulation Calibration Parameters

uD Communication System Mame FAR A B [ VR Unc™
[ [=] dB dB mV {k=2}
100000 [ol] oo | X 0.00 000 1.00 131.5 3.0 %
¥ | 000 0,00 100 | 1050
Z | 000 .00 1.00 114.8

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

& Tha uncostaintios of Mo, ¥ 7 do nat affect the EXTeid uncariaingy inakde TSL (sex Pages Sand 6]

= Mumenical linaarizalion paramates uncerainty not reguinsd.

 Unicertainty is delermined oging ha max. devation frorm linear response appiying rectangular dalibulion and i mupressad for the squane of Ihe
field valss,

Cenificate Mo: ET3-1767_May11 Page 4 of 11



ET30VE— SHATET

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Calibration Parameter Determined in Head Tissue Sim ulating Media

May 20, 2011

Relative Conductivity Depth Unct, !
f(MHz)® | Permittivity" igim) " ConvFX | ConvFY | ConvFZ | Alphs | (mm) (=2}

750 41.9 0.69 6.71 6.71 6.71 0.7 1.91 +12.0 %
835 41.5 0.90 5.39 8.39 6.39 0.68 1.84 +12.0%

SO0 41.5 087 6.27 627 6.27 (.66 1.28 £12.0% |
1450 40.5 1:20 5.58 5.58 5.58 .81 2.57 +12.0%
1750 40.1 1347 528 528 5.28 055 | 232 £12.0 %
1800 40.0 1.40 5.03 5.03 £.03 .51 2.44 +12.0 %
2000 40.0 1.40 5.01 5.01 5.01 0.55 224 +12.0%

2450 39.2 180 | 441 4.41 4.41 0.71 1.83 £12.0% |

© Eraquency valloity of & 100 MHz only applias fa
of fhe Cormd uncarainty al callbration freguency
F b frequencies balow 3 GHz, e validity of lissue para
measurad SAR valuns Al frequencies above 3 Gz, The validity

this Convl uncertainty for indsesled targel Hesue paramesars

of ssie parameters {r ard o) s rasinzied o+ &%, The un

r DASY wé,4 and higher {see Page 21, alse it = reslicled in 2 0 MHz. The mncensnty is the R3S
ard fhe urcariainky Tor the indicabed Sequancy band.
mders ir ard o) can be relawnd to £ 10% i quid compensation Earmids is spplied 10

cortainly s the RES of

Ciactificate No: ET3-17T87 Mayii
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ETa0WE- SMATET May 20, 2011

DASY/EASY - Parameters of Probe: ET3DVE- SN:1787

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative Conductivity | Depth Unct.

| f {MHz} Permittivity © (sim)" ConvF X | ConvF Y | ConwF2 | Alpha | {mm) (k=2)
750 56.5 0.96 6.35 £.35 £.35 76 | 183 | $120%
835 5852 0.87 B.22 B.22 B.22 pe7 | 202 | £120%
gop | 550 1.05 617 6.7 817 p72 | 187 | x12.0%
1450 54.0 1.30 535 | 6535 5.35 57 | 235 | £120%

[ 1750 534 1.48 474 474 4 T4 0,56 285 | £12.0 o
1900 53,3 1.52 4.48 4.48 4.48 066 | 276 | +120%

2000 53.3 1.52 4.50 4.50 4.50 (.60 247 | £120%
2450 52,7 1.05 3.96 3.96 396 0.69 118 | $120%

* At Smquencies below 3 GHz. the validity of ssue parameters {r and o) can b relaed i & 10% if liquid compensason farmrela |s applied b
measured SR values. Al froguencias Anoee 3 GHz, the validty of tssus parametens. in a0 o) s restricled o+ 5% The anoadainky is the RES of
the CordF unceraingy Tor indicated targos tissus paraEmeins.

Cerificate No: ET3-1787_Mayit Page & of 11
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May 20, 2011
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Dynamic Range f(SARnead)
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Uncertainty of Linearity Assessment; £ 0.6% (k=2)

May 20, 2011

Cartificate Mo ET3-1787_May11 Page 5of 11
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Conversion Factor Assessment

f = 1900 MHz WGLS R22 (H_comfF) [ = B35 MHz,WGLS RS {(H_com)
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Uncertainty of Spherical isotropy Assessment: £ 2.6% (H=2)
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May 20, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Other Probe Parameters
Sensor Arrangemant Triangular
Connector Angle (°) Mot applicable |
Mechanical Surface Detection Mode aenabled
Ootical Surface Detaction Mede disabled
Probe Overali Length 337 mim
Probe Body Diameter 10 mm

Tip Length 10 mm
Tip Ciameier 6.8 mm
Probe Tip to Sensor X Callbration Point 2.7 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip o Sensor Z Calibration Point 2.7 mm

“Recommended Measurement Distance from Surface 4 mm

Cerfificate Mo ET3-1787_hay11 Page 11 of 11
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Object

Calibration procedure(s)

Calibration date:

—

[June'21,2611°

Calibration Equipment used {M&TE critical for calibration}

This calibration certificate documents the traceabitity to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 £ 3)°C and humidity < 70%.

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meter £44198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (Ne. 217-01372) Apr-12

Reference 3 dB Attenuator SN: 55054 (3c) 28-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Attenuator SN: 85086 (20b) 28-Mar-11 (No. 217-01367) Apr-12

Reference 30 dB Attenuator SN: $5129 (30b) 29-Mar-11 (No. 217-01370) Apr-12

Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Dec10) Dec-11

DAE4 SN: 654 3-May-11 (No. DAE4-654_May1i1) May-12

Secondary Standards ID Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Calibrated by:

Approved by:

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: June 21, 2011

Certificate No: EX3-3578_Jun11
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Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A, B, C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization & § rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0 is normal to probe axis

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

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMXx,y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E>-field
uncertainty inside TSL (see below ConvF).

NORM(fx,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.

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

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z; Bx,y,z; Cx,y,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

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 uncertainty 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 isolfropy): 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 folerance required.
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Probe EX3DV4

SN:3578

Manufactured: November 4, 2005
Calibrated: June 21, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3578

June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)H)* 0.53 0.50 0.56 +10.1 %
DCP {mV)" 101.0 99.8 100.5
Modulation Calibration Parameters
uID Communication System Name PAR A B c VR Unc~
dB dB dB mv (k=2)
10000 cw 0.00 X 0.00 0.00 1.00 117.4 +1.7%
Y 0.00 0.00 1.00 116.2
z 0.00 0.00 1.00 123.2

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

* The uncertainties of NormX,,Z do not affect the E%field uncertainty inside TSL (see Pages 5 and 8).
B Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: EX3-3578_Jun11
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EX3DV4- SN:3578 June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity © (Sfm) " ConvFX_| ConvFY | ConvFZ | Alpha | (mm) {k=2)
750 41.9 0.89 8.66 8.66 8.66 0.80 0.71 +12.0%
835 41.5 0.90 8.33 8.33 8.33 0.80 0.69 £+12.0%
900 41.5 0.97 8.21 8.21 8.21 0.80 0.69 £+12.0%
1750 40.1 1.37 7.62 7.62 7.62 0.80 0.70 +12.0%
1900 40.0 1.40 7.26 7.26 7.26 0.80 0.69 +12.0%
2000 40.0 1.40 7.21 7.21 7.21 0.80 0.68 +12.0%
2450 30.2 1.80 6.42 6.42 6.42 0.80 0.68 +12.0 %
5200 36.0 4.66 4.26 4.26 4.26 0.40 1.80 +13.1%
5300 35.9 4.76 4.06 4.06 4.06 0.40 1.80 £13.1%
5500 356 4.96 4.12 4.12 4.12 0.45 1.80 131 %
5600 35.5 5.07 3.94 3.94 3.94 0.40 1.80 +13.1%
5800 35.3 5.27 3.84 3.84 3.84 0.50 1.80 +13.1%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band,

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (z and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4— 5N:3578 June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3578

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (sim)* ConvEX | ConvFY | ConvFZ | Alpha {mm) (k=2).
750 55.5 0.96 8.77 8.77 8.77 0.80 0.75 +12.0%
835 55.2 0.97 8.45 8.45 8.45 0.80 0.75 +12.0%
800 55.0 1.05 8.34 8.34 8.34 0.80 0.72 +12.0%
1750 53.4 1.49 7.19 7.19 719 0.80 0.75 +12.0%
1900 53.3 1.52 6.68 6.68 6.68 0.80 0.73 +12.0%
2000 53.3 1.52 6.68 6.68 8.68 0.80 0.73 +12.0%
2450 52.7 1.95 6.18 6.18 6.18 0.80 0.50 +12.0%
5200 49.0 5.30 3.74 3.74 3.74 0.55 1.90 +13.1%
5300 48.9 542 3.49 3.49 3.49 0.55 1.90 +131%
5500 48.6 5.65 3.40 3.40 3.40 0.60 1.90 131 %
5600 48.5 5.77 3.1 311 [ 311 0.65 1.90 £13.1%
5800 48.2 6.00 3.23 3.23 3.23 0.65 1.90 +13.1%

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else It is restricted to + 50 MHz, The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (£ and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (= and c) is restricled fo  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4— SN:3578 June 21, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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EX3DV4- SN:3578 June 21, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

Tot X Y F4 Tot

Error [dB]

Roll[7] .
: 2]
100 MHz €600 MHz 1800 MHz 2500 MHz

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3DV4— SN:3578

Dynamic Range f(SARcaq)

(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

June 21, 2011
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EX3DV4- SN:3578 June 21, 2011

Conversion Factor Assessment

f = 1750 MHz,WGLS R22 (H_convF) f = 900 MHz, WGLS R (H_convF)
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Error (¢, 8), f =900 MHz

Deviation

-i0 -08 -06 -04 -02 00 02 04 058 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3578

June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3578

Other Probe Parameters

Sensor Arrangement

Triangular

Connector Angle (°)

Not applicable

Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1T mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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Calibration Laboratory of
Schmid & Partner

Engineering AG
FTeughausstrasse 43, 8004 Zurich, Switzertand

5 Bohwalzerischer Kalibriardienst

C Sgrvion sulsse d'étalonnage

P Servizie gvizsero dl faratura
Bwiss Caliration Service

Accreditad by the Swiss Acoraditalion Service (SA5) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Miultinteral Agresment for the recognithon of calibration ceificates

Glossary:

T5L tissua simulating lguid

MORMY.Z sansitlvity in free space

CamE sensitivity in TSL / NORMxy.z

DCP dinde comprassion paint

CF crest factor {1/duty_cycle) of the RF ssgnal

ABC modidalion dependant linearzation paramatens

Prolarization ¢ « ratation around probe axis

Polarization & % rotation around an axis that is in the plana normal to probe axis (at measurement center),

i.e., % =105 normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "|EEE Recommended Practice for Delermining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wirelass Communications Desices: Measurament
Tachniquesa”, Decamber 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate {SAR) for hand-hetd devices used in Close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
s NORMxy, z: Assessad for E-field polarization 8 = { (f < 900 MHz in TEM-cell; 1> 1800 MHz: RZ2 wavequide).
MORMzx,y.z are only intermed|ate vakues, ie.. the uncertainties of NORMx,y,z does not affect the E- fimkd
uncertzinty inside TSL (see balow CanvF).

= NORM{flxy.z = NORMzx,y.z * fréquancy_response (See Freguency Response Chart). This lineanzation is
implemented in DASY4 software versicns later than 4.2. The uncartainty of the frequency response is included
" in the stated uncertainty of ComeF

« DCPx.y.z: DCP are numerical linearization paramatess assessed based on the data of power sweep with CW
signal {no uncertanty required). DCP does not depend on frequency nos madia.

« PAR-PAR Is the Peak to Average Ratio that is not calibeated but determined based on the signal
charactarislics

o  Axyz BeyZ Cryz VRxyz A B € are numerical linearzation parameters assessed basad on the data of
power sweep for speclfic modulation signal. The parameters do not depend on frequency nor madia, VR is the
maximum cafibeation range expressad in RMS voltage across the diode.

s ConvF and Boundary Effect Paramefars: Assessed n flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fisld distnbutions based on powsar
measuramments for f > B0 MHz, The same setups ara used for assessmant of the paramelers apphed for
boundary compensation (alpha, depth) of which typical uncartainly vaiues are givan. These paramaters are
ceeed in DASYY J=.~uﬂwam to improve probe accuracy close to the boundary, The sensitivity in TSL coresponds
to NORMx, ¥,z = ConvF whareby the uncertainty cormesponds 1o that given for ConvF. A frequency dependent
ConvF |5 used In DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz 1o + 100
MHz,

s Sphercal isotropy (30 deviation from isotropy): in a Beld of low gradisnts realized using a flal phantom
exposed by a palch antanna.

« Sensor Offsel The sensor offsel corresponds to the offsst of virtual measurement center from the probe tip
{on probe axis). No tolerance reguirad.
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Probe EX3DV4

SN:3792

Manufactured:  April 5, 2011
Calibrated: June 20, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 sysleml)
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EXA0VA— SHaTE2 June 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Basic Calibration Parameters

s Sensor X Sensor ¥ Sensor Z Unc (k=2) |
Norm tph’i&\-'fm]z]“ 0.64 0.54 0.54 + 101 %
| DCF [mV) 97 .9 8.9 20,8

Modulation Calibration Parameters

[UiD [ Communication System Name PAR A B o VR Unc-
dB dB dB my (=2}
10000 oW 0.00 ® 0.00 Q.00 1.00 134.2 2.7 %
¥ 0.00 0.00 1.00 123.E
z | 000 0.0G 1,00 1229

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

A Tha unceriainties of Mo, ¥ 2 do not affect the E%feld unoenainty inside TSL (see Pages § and B].

® wmirical linearizstion paramales unceriainty not requined.

E Unceriainty is determinad using the mes. daviation from linear response applying reclangular dstribulicn and is gopressed 1o¢ the square of e
Bakl valug,

Cartfficate Mo, EX3-3792_Junil Paga 4 of 11



EXIDWd= BN-ITZ Jure 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

Redative Conductivity | Depth | Unct

f(MHz)® | Permittivity " (Sim)" | ConvFX | ConFY | ConvFZ | Alpha | {mm) (k=2)
B35 415 | 090 8.93 8.3 503 | 080 | 087 | $120%
a00 41.5 087 B.6% 269 B.68 0.75 0.7 +12.0 %
1750 40.1 1.37 .06 B.06 ags | 075 | 082 | £120%
1904 40.0 1.40 776 | 778 776 | 076 | 080 | £120%
2000 40.0 1.40 766 7.68 766 | 080 | 057 | $120%
2300 395 1.67 727 7.27 727 | 073 | o1 | £120%
2450 39.2 1.80 682 | B2 6oz | 070 | 082 | $120%
2600 8.0 1.96 6.86 &85 &.85 0.62 068 +12.0%
3500 37.9 291 574 | 674 674 | 034 | 103 | £131%
5200 8.0 4,66 4.95 4.95 495 | 035 | 180 | +131%

5300 35.9 4.76 4T | am a7t | 035 | 180 | £131% |

5500 358 4 96 4 66 466 4 66 0.40 180 | £13.1%
5600 35.5 5.07 4.23 4.23 423 | 045 | 180 | $131%
| 5800 35.3 5,27 442 | 442 442 | 043 | 180 | £134%

% Fraquancy validity of + 100 MHz anky appkes for DASY w4 ana higher [ee Page £}, alse i resiricied fo 2 50 MHZ The uncertainty is the RSS
af the Cone® uncertsinty 81 calibration frequancy and the uncestainty far the ndicatad freguensy band,

F Al frequencies below 3 GMz, the validity of Sssue parametars (s and o) can be ralaxed o 1 10% if liquid compensation farmula = applied fo
measursd SAR valuss, A freguencies above 3 GHz, the waliddy of tisae parametars (= 4nd ) is restriched bo £ 5%, The uncerainty s he R3S of
the ConvF urscemtainty for indicaled targat lissie paramales.
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EXa0vd— 53782 June 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

c Relative | Conductivity | Depth Unct
| F [MHz) Prrmittivity (Sim) ComvF X | ComvFY | ConvFE | Alpha {mmj {k=2}
| 835 852 0.87 8,02 8.02 .02 0,80 ER +120%
a0 56.0 1.05 8.1 8.91 5.91 .80 0.71 120 %
1750 53.4 1.49 762 7.62 7.52 080 | 069 | £12.0% |
1800 53.3 1.52 i I 7T 77 0.80 .64 +12.0 %
20040 533 1.52 715 715 T8 0.A0 0.63 +12.0 %
2300 52.4 1.81 &80 .90 6.80 Q.80 .61 +120%
2450 52.7 1.85 B.BT 6.67 B.67 .80 0.59 +12.0%
2600 52.5 216 £.53 B.53 6.53 0.80 .60 £12.0%
3500 51.3 3 .08 608 6.08 0.239 1.48 +13.1 %
| 5200 48.0 5.30 4.22 422 4,22 0.50 1.80 £ 131 %
5300 45.9 5.42 3.83 3.93 3.83 0,55 1.80 +13.1 %
2500 43,6 5.65 376 378 3.76 .55 1.80 £ 131 %
5600 48.5 5.77 3,53 3.53 353 pBo | 190 | £131%
5800 48 2 6.00 378 | 378 378 | 060 | 190 | £131%

£ Frequincy validity of £ 100 MHz anly apples for DASY wd 4 and higher (eee Page 2], else ¥ & resiriced io 2 50 MHz, The uncedainy is the RES
of ihe ConyF unoerialnty 81 calibration frequency and he uncertmnty for the ndicated frequancy band

¥ 4 frequendies balow 3 GiHz, the validily of bssue parameters (o and of can be rélaxed to & 10% # iquid compensation formuls s epplind fo
measired BAR values. At frequencies above 3 GHe, the vaioty of tssun paramalers (s and o) ls realricled to + 8%, The uncarainty s the RS5 af
the ComF uncartainty for indicaiad larget fissue paramelens.
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Bl Shama2 Jumi 20, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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EXIDN4= SMITHE June 20, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}
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EXIDWVa- Sh:3702 Juna 20, 2011

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

Input Sigeal [uv]
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Uncertainty of Linearity Assessment: + 0.6% (k=2]

Certificate Mo: EX3-3782_Jun11 Page 9of 11



EXIDAV G- BM.3THE duine 20, 2011

Conversion Factor Assessment

f= 1750 MHz WGLS R22 (H_convf) 1= 900 MHz WELS RS (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, &), f=900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXI004— ShATH2

June 2, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Paramgtafs

Sensor Arrangament Triangular |
Connectar Angle (1) Mat applicable |
Machanical Surface Detection Made enabled
Ciptical Surface Detection Mode disabled |
Probe Overall Length 33T
Probe Body Diameter 10 mm
Tip Length 2 mm
Tip Dismetar 2.5 mm
Probe Tip 1o Sensor X Calibration Point 1 mm
Probe Tip o Sensor ¥ Calibration Point 1 mm

| Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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sanrcns 1an. FCC SAR Test Report Report No. : FA170707-03

Appendix E. FCC 3G SAR Measurement Procedures

Conducted Output Power:

The EUT was tested according to the requirements of the FCC 3G procedures and the TS 34.121. The EUT's
WCDMA and HSPA function is Release 6 version supporting HSDPA Category 10, and HSUPA Category 6. A
detailed analysis of the output power for all WCDMA, HSPDA, and HSPA (HSUPA & HSDPA) modes is
provided in the tables below. According to the FCC 3G procedures, handsets with both HSDPA and HSUPA
should be tested according to Release 6 HSPA test procedures, and the function. Device was tested
according to procedure KDB941225 - section Release 6 HSPA Data Devices as documented/evaluated in the
following table. Power values for HSPA are configurations in WCDMA

WCDMA SAR Test mode - Conducted Power

Cell band (850) PCS band (1900)
Mode Sefue CH4132 [ CH4182 [ CH4233 | CH9262 [ CH9400 | CH9538
826.4 | 836.4 | 846.6 | 1852.4 | 1880.0 | 1907.6
(MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHZ)
WCDMA RMC 12.2Kbps 23.42 | 2371 | 2326 | 2353 | 2358 | 23.27
Subtest 1 22.75 | 2322 | 2271 | 22.95 | 23.09 | 23.33
HSDPA Subtest 2 22.83 | 23.37 | 23.14 | 22.99 | 23.07 | 23.01
Subtest 3 22.36 | 22.66 | 2217 | 22.46 | 22.49 | 22.12
Subtest 4 2238 | 2221 | 2212 | 2244 | 2246 | 22.09
Subtest 1 2248 | 2225 | 2255 | 23.05 | 22.61 | 22.14
Subtest 2 2128 | 2125 | 21.29 | 2156 | 21.77 | 21.51
HSUPA Subtest 3 2146 | 21.64 | 20.91 | 21.41 | 21.99 | 21.45
Subtest 4 21.85 | 21.48 | 2221 | 2256 | 22.25 | 21.75
Subtest 5 2232 | 2227 | 22554 | 22.87 | 23.01 | 22.62

WCDMA SAR Test mode - Conducted Power
Cell band (850)

Mode Setup CH4132 CH4182 CH4233

826.4(MHz) 836.4 (MHz) 846.6 (MHz)

WCDMA RMC 12.2Kbps 23.33 23.35 23.19

Subtest 1 22.73 22.74 22.66

Subtest 2 22.75 22.74 22.63

HSDPA Subtest 3 22.38 22.32 22.21

Subtest 4 22.33 22.28 2218

Subtest 1 21.67 21.54 21.43

Subtest 2 21.74 21.67 21.56

HSUPA Subtest 3 20.90 21.19 20.99

Subtest 4 21.57 21.34 21.18

Subtest 5 20.75 20.70 20.64
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WCDMA Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting
i. Data rates: Varied from RMC 12.2Kbps
ii. RMC Test Loop = Loop Mode 1
iii. Power Ctrl Mode = All Up bits
d. The transmitted maximum output power was recorded.

Wireless
Communication
Test Set

5 & Eur

RF IN

Setup Configuration
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HSDPA Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting:
i. Set Gain Factors (3, and B4) and parameters were set according to each
ii. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121
iii. Set RMC12.2Kbps + HSDPA mode.
iv. Set Cell Power =-86 dBm
v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
vi. Select HSDPA Uplink Parameters
vii. Set DeltaACK, DeltaNACK and DeltaCQl = 8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQl Feedback Cycle (k) to 4 ms
x. Set CQIl Repetition Factor to 2
xi. Power Ctrl Mode = All Up bits

d. The transmitted maximum output power was recorded.
Table C.10.1.4; f values for transmitter characteristics tests with H8-DPCCH

Mote 2:

Mate 3;

Mate 4.

Far the HE-DPCCH power mask requirement test in clause 5.2C, 5.7A_ and the Error Vector
Magnitude (EVM) with HS-DPFCCH test in clause 5.13.14A, and HEDPA EVM with phase

discontinuity in clause 513144, Aack and Anace = 30/15 with [, = 3015 " [ and Acg = 24115
with 3, = 24/15* 3,

CM = 1 far ffBa = 12015, Pre/fe=24/15. For all ather combinations of DPDCH, DPCCH and HS-
DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that

support HSOPA in release & and |ater releases

For subtest 2 the Bo/Paratio of 12015 for the TFC during the measurement periad (TF1, TFO) i
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to fe= 11115 and [y

=15/15.

Sub-test B [ Ba Polpa Bus CM [aB) MPR [dB)
(SF) iMofeT, {Note 3) {Note 3)
Mote 2)
1 2115 15115 &4 215 4/15 0.0 0.0
2 12115 1515 a4 1215 2415 1.0 0.0
iNote &) | iMate &) ihiote &)

3 15115 BM5 G 15/8 anis 1.5 0.5

4 15115 415 a4 15/4 015 1.5 0.5
Mate 1) Asck, Aok @nd Acge = 3015 with '3.,“_ = 315" Iﬁl

Setup Configuration
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HSPA (HSUPA & HSPDA) Setup Configuration:
a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting * :

Call Configs = 5.2B, 5.9B, 5.10B, and 5.13.2B with QPSK

Set the Gain Factors (B. and B4) and parameters (AG Index) were set according to each specific
sub-test in the following table, C11.1.3, quoted from the TS 34.121

Set Cell Power = -86 dBm

iv. Set Channel Type = 12.2k + HSPA
v. Set UE Target Power
vi. Power Ctrl Mode= Alternating bits
vii. Set and observe the E-TFCI
viii. Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1, and other subtest’s
E-TFCI
d. The transmitted maximum output power was recorded.
Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH
Sub- l?lt f-u ﬁ'u lld'llﬂ llns ﬁu ﬁ'u ﬁu ﬁ'u cM MPR AG E.
test [5F) {Wotat) (Mote 5} | (5F) | {Codes) | (dB) (a8} | Index | TFC
(Male 6) (Wate [ [Nofe | hote
2 2 g)
1 1115 | 1515 | 64 | 11115 | 2215 | 20902 | 1309225 4 1 1.0 a0 20 75
(hate 3) | (Wote {Nata 25
3l o
2 &15 1515 | &4 &M15 | 12115 | 12/15 94/75 4 1 a0 2.0 12 &7
3 1515 | 915 | 84 | 159 | 30015 | 30115 | Pl 4TH5 | 4 2 20 1.0 15 az
Peg2: 47115 | 4
4 215 [ 1515 | 64 [ 215 | 415 | 215 56/TS 4 1 3.0 20 17 ™
5 1515 | 1515 | 64 [ 1515 | 30M15 | 24115 134115 4 1 1.0 a0 2] &1
{Mote 4) | (Mets {Nata
4 4
Mote ;. Aeck, Asack and Acee m 30115 with [fF_ = 30015 © (7,
Mote 2, CM = 1 for fio/fa m1215, Pre/p.=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
ard E-DPCCH the MPR is based on the relative CM difference,
MNote 3 For subtest 1 the Bo'foratio of 11/15 for the TFC during the measurement period (TF1, TFD) is achieved by
satting the signalled gain factors for the reference TFC (TF1, TF1) to f= 1015 and fa = 1515,
Moted:  For subtest 5 the [/qratio of 15715 for the TFC during the measurement period (TF1, TFD) is achieved by
sefting the signalled gain factors for the reference TFC (TF1, TF1) to fic = 14115 and g = 1515,
Mote 5 Incase of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according fo
TS25.306 Tabke 5.1g.
Mote B, [isgcan not be set directly, if is set by Absclute Grant Value

Setup Configuration

Note: For details settings in the Agilent 8960 test equipment, please refer to the user guide “ HSUPA
Measurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18”
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Call Setup Screen

Call Cont Active Cell Operating HMode Ccall Parms
Cell Pouer
Channel UE Information ~86.00
C(UARFCH) Info IHSI: .
- dBm/3.8L MHz
IHEI:
Pouer Class: Channel Tupe
Cell
Parameters 7 12.2k + HEPA
UE Expected Open Loop Transmit Pouer
Initial PRACH T¥ Pouer: =11.70 dBm Pagino Service
“E'}ﬁ;gtﬂr Initial DPCCH T¥ Pouer: -0.56 dBm RB Test Mode
Uplink Parameters Value
Dplin PRACH Preambles 6l $ e
Parameters | PRACH Ramping Cycles (MHAR) 2 Parameters
Available Subchannels (Bit Hask) 000000000001
UE Rep Uplink DPCH Scramblino Code 1] 34.121 Preset
Neas Uplink DPCH Bc/Bd Control Hanual Call Confios 7
flanual Uplink OPCH Bc 11
Close Hanual Uplink DPCH Bd 15 Channel
fenu Haximum Uplink Transmit Pouer Level 21 dBm (UARFCH) Parms
Active Cell Sus Tupe: UTRA FOD
Idla
2of L |intRet|offset] I | 1 of 3

Example for HSPA Subtest 1, and other subtests following table, C11.1.3

(Gain Factors (B. = 11 and 4 = 15))

Call Control

Call Setup Screen
Active Cell Operating Mode

UE Information

Serving Grant
AG Node

Additional :
Sinole Shot
Screens INSI:
INEI:
Pouer Class: Single Shot AG
Ccell -
DorGaters . 20: (11971532
UE Expected Dpen Loop Transmit Pouer
o : Initial PRACH TX Pouer: =11.70 dBm N ———
enerator iti - - end Sinole Sho
Info Initial DPCCH T Pouer: 0.56 dBEm Absolute Grant
Call Processing Status
Current Servigofunos AL
Uplink i Send Relative
Parameters M Status: Rbs Sinole Shot AG Grant Up
G State:  |Index 15: (67/15)*2 f
Current DPCH (Index 16: (75/15)42 3
UE Rep Index 17: (8L/15)*2 Send Relative
Neas Grant Doun
UE Rep E-DCH {1ndex 18: (95/15)*2 SCH Cat: ESES
Last Received N Ratio: —_—
Trig Output Setup Throughput: Index 19: (10651522 L ——— KbpS -
. (110715 A eturn
Sus Frame Clock || |aops Transmitiemaed i " smitted: -_—
Active Cell 5us Tupe: UTRA FOD
Idle
2 of b [IntRet [0rfset] | | 1of 2

Example: AG — Index = 20 for HSPA subtest 1
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Call Setup Screen
Screen Ctrl Recorded E-TFCI Information E-TFCI Record

E-TFCI Rec Count
AT E-TFCI Recording State 15
Idle
HSPA Start Recording
Information Recorded E-TFCI Ualues E=TFCI Ualues
1: 75 11: 75 2]z ———— 3 === Ll ———
2: M5 122 75 22 ———— 32— 420 -
E-TIFgl Hectqrding 3: 75 13: 75 23 ———=  33: —=—= L3z ———-
nrormation b: 75 1z 75 2z === 341 === Ll ———m
9 M 15: 75 252 ———— 35 === LOI ===
6: 75 16:--— 26z -—— 36 -———— LBz ———
B B B B B Send Step Up
R Y T L T e TPC Bit Pattern
8: 75 18:-—— 281 -——— 38 ———— L8 ——
9: 75 19:-—— 291 ——— 39 ———— L9z ——
Clear 10: 75 20 —-—-  30:——-  L0:-——- 50z -—— Send Step Doun
UE Info TPC Bit Pattern
Return Return
= Backoround |fActive Cell Sus Tupe: UTRA FDD
Connected
|IntRet [0ffset] I |

Example: Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1
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Reference:

[11 941225 D01 SAR test for 3G devices v02, SAR Measurement Procedures for 3G Devices CDMA
2000/Ev-Do/WCDMA/HSDPA/HSPA Oct. 2007 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)

[3.] HSUPA Measurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18
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Appendix F. FCC 3G SAR Measurement Procedures

Conducted Output Power:
The EUT was tested according to the requirements of the FCC 3G procedures and the 3.1.2.3.4.

A detailed analysis of the output power verification is provided as the table below:

Radio Configuration Low Ch | Mid. Ch |High Ch
Functi Reverse Service Data Rates P
nction - ower
uT p; Traffic Test Mode Forward Reverse outi b cor‘::rOI
i i ion S
b/ Channel Traffic Traffic P (kbps) 1013 384 777
Channel (Fwd)|Channel (Rvs)
1 1 1 55 Full All Up 23.62 23.65 23.55
FCH
3 3 3 55 Full All Up 23.61 23.60 23.53
CDMA2000 + F-SCH 3 3 3 32 FCH:Full,SCH9.6 | All Up 23.71 23.58 23.65
Cellular +SCH 3 3 3 32 FCH:Ful,SCH9.6 | AllUp | 2364 23.58 23.71
EVDO Rev.0* Subtype:0 RTAP 153.6 All Up 23.88 23.97 23.90
EVDO Rev.A* Subtype:0 RETAP 4098 All Up 23.91 23.74 23.75
Radio Configuration Low Ch | Mid. Ch |High Ch
. Reverse X
Fu:ctleon Traffic Test Mode Forwa.rd Rever.se Zerzlce Dat:bRates (l:::tlzl
yp Channel Traffic Traffic ption (kbps) 25 600 175
Channel (Fwd)|Channel (Rvs)
1 1 1 55 Full All Up 23.96 23.60 23.16
FCH
3 3 3 55 Full All Up 23.81 23.54 23.16
CDMA2000 | * F-SCH 3 3 3 32 | FCH:Ful,SCH96 | AllUp | 23.84 | 23.53 | 23.10
PCS +SCH 3 3 3 32 | FCH:Ful,scH96 | AllUp | 23.76 | 23.46 | 23.17
EVDO Rev.0* Subtype:0 RTAP 153.6 All Up 23.98 23.90 23.68
EVDO Rev.A* Subtype:0 RETAP 4098 All Up 23.97 23.91 23.73
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CDMA2000 Setup Configuration:

System Simulator

1. The EUT was connected to System Simulator, Agilent 8960. Refer to the drawing of Setup Configuration.

Setup Configuration

2. The RF path losses were compensated into the measurements.

EUT

3. A call was established between EUT and System Simulator with following setting:

a. For 1xRTT, set the Radio Configuration and the Service Option
b. For 1xEV-DO, set the Protocol Release and Data Rate

c. Setthe Power Control to All Up Bits

4. The transmitted maximum output power was recorded.

Call Control

ESH (Hex):
ESH (Dec):
Nnce:
THC:
NSIN:
Slot Class:

Slot Cucle Index:
Protocol Revision:

Call Setup Screen
Active Cell Operating Mode

Mobile Station Information

Call Parms
Cell Pouer

—-86.00

dBm/1.23 NHz
Cell Band

Us PCS

Channel

1175

FCH Service Option Setup
Service 0ption figmms

Service Option f

501 (Uoice)

Service Dption fi

502 (Loopback)

Service Option f

503 (Vnice)

Service Option f

Close
Nenu

S06 (SHS)
5055 (Loopback)
5068 (Voice)

5055 (Loopback)
509 (Loopback)

Protocol Rew

6 (I5-2000-0)

5055 (Loopback)

5055 (Loopback)

Radio Config

5055 (Loopback)

(Fudl. Rusl)

5055 (Loopback)

FCH Service
Option Setup v

Active Cell
Idle

Sus Tupe: I5-2000

[IntRet]joftset]

1of b

1xRTT setting for Radio Configuration 1 with Service Option 55
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Call Setup Screen

Cell Pouer

—-86.00

ESH (Hex):

ESH (Dec):

Nnce:

THC:

NSIN:

Slot Class:

Slot Cucle Index:
Protocol Revision:

dBm/1.23 NHz

Cell Band
Us PCS

Channel
1175

FCH Service Option Setup

Value

Service Option fp=—=-2—=

5055 (Loopback)| ||Protocol Rev

———— ——  gervice Option |
Service Option f -
. . 501 (Unicel
Service Dption i
502 (Loopback)

Service Dption fi -
503 (Voice)

509 (Loopback)
5055 (Loopback)

6 (I5-2000-0)

5055 (Loopback)| |Fadio Config

Service Option f

(Fud3. Rus3)

5055 (Loopback)

506 (SHS)

5055 (Loopback)

5055 (Loopback)

Close
Nenu

FCH Service

5032 (+ F-5CH)

Option Setup v

Active Cell

Idle

Sus Tupe: I5-2000

[IntRet]joftset]

1of b

1xRTT setting for Radio Configuration 3 with Service Option 55

Call Setup Screen

Cell Pouer

—-86.00

ESH (Hex):

ESH (Dec):

Nnce:

THC:

NSIN:

Slot Class:

Slot Cucle Index:
Protocol Revision:

dBm/1.23 NHz

Cell Band
Us PCS

Channel
1175

FCH Service Option Setup

Value

Service Oplion fip=——sT—nesca .
: Service Option |

5055 (Loopback)| ||Protocol Rev

Service Dption f]
. . 502 (Loopback)
Service Option fi -
503 (Voice)

Service Option f
506 (SNHS)

1 509 (Loopback)

6 (I5-2000-0)

5055 (Loopback)| |Fadio Config

Service Option f

5055 (Loopback) (Fud3, Rus3)

5055 (Loopback)

5032 (+ 5CH)

5032 (+ F=SCH)

Close
Nenu

FCH Service

E— 032 G SO L

Option Setup v

Active Cell

Idle

Sus Tupe: I5-2000

[IntRet]joftset]

1of b

1xRTT setting for Radio Configuration 3 with Service Option 32
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Call Control
Operating Mode

Active Cell

Start Data
Connection

Close
Session

Handof £

Setup 7

AT Hax Pouer

23 dBm/1.23MHz

Call Setup Screen

Active Cell Operating Mode

Access Terminal Information (AT Reported)

Session Seed:

Harduare ID Tupe (Hex):
Harduare ID (Hex):
Harduare ID (Decimal):

UATI D24z _—
UATI Color Code: e
NAC Index: _—

Protocol Release
Session App Application

Test applicalf (1xEV-D0-AD
Limited TAp:|B (1xEU-D0-B)
AT Directed 4
DRC Ualue Fi
ACK Channel

Call Parms
Rus Pouer Ctrl

Active bits

Pur Ctrl Step

1.0 dB

Call Drop Timer

on

Call Limit Mode

off

Protocol Rel

0 (1xEU-DD)

Active Cell

Idle

Sus Tupe: IS-856

1of3

[IntRet]joftset]

[PLSubO] RTAP

2o0f 3

1xEV-DO setting for Protocol Release (Rev.0 or Rev.A)

Call Control
Operating Mode

Active Cell

Start Data
Connection

Close
Session

Handof £
Setup 2

AT Hax Pouer

23 dBm/1.23MHz

Call Setup Screen
Active Cell Operating Mode

Access Terminal Information (AT Reported)

Session Seed:

Harduare ID Tupe (Hex):
Harduare ID (Hex):
Harduare ID (Decimal):

UATI D24z _—
UATI Color Code: e
NAC Index: _—

RTAP Rate

Session App 9.6 kbps

Test Applica 192 kbPS
Limited TApz|38.4 kbps
AT Directed |76.8 kbps 3
DRC Ualue Fi153.6 kbps
ACK Channel

Application

Call Parms
Cell Pouer

—-86.00

dBm/1.23 NHz
Cell Band

Us PCS

Channel

1175

Application

Config 7

FTAP Rate

307.2 kbps

(2 5lot, OPSK)
RTAP Rate

9.6 kbps

Active Cell Sus Tupe: IS-856

Idle

1of3

[IntRet]joftset]

[PLSubO] RTAP

1of 3

1xEV-DO setting for RTAP data rate (153.6 kbps)
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Call Setup Screen
Call Control Active Cell Operating Mode Call Parms
jeEra Nl Access Terminal Information (AT Reported) (HEIM [OITEF
Active Cell ) -86.00
Session Seed:
Harduare ID Tupe (Hex): dBm/1.23 MHz
Harduare ID (Hex): Cell Band
Harduare ID (Decimal): Us PCS
Access Terminal Information (AH Assioned)
UATI 02L: —_— Channel
Start Data g
Connection UATI Color Code: — 1175
HAC Index: ——
Application Configuration
s'é‘s"ssign Session app]__R-Data Packet Size | gppjication npﬂlulﬁﬁgu"
Enhanced Tef Pa] AP ¥
(I EEET | 296 F-Traffic Format
Handof DRC Ualue Fic, o L (1024,2,128)
Setup 9 ACK Channel Ep
768 (307 .2k, OPSK)

ACK Channel

AT Hax Pouer Reverse Data1024 Capacity R-Data Pkt Size
29 dBn/1.23MHz Expected Enly5ag *khps 128
bits
fActive Cell Sus Tupe: 15-856
Idle ]
1of3 [IntRet]joftset] [PLSubO| RETAP 1of 3

1xEV-DO setting for RETAP data rate (4096 kbps)
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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] 3.1.2.3.4 Maximum RF Output Power 3GPP2 C.S0033-0 Version 2.0, Date: 12 December 2003

Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access

Terminal
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