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Primary Standards iD # Cal Date (Cerlificate No.} Scheduled Calibration
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w3 Swiss Calibration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditaiion Service is ane of the signatories to the EA
Multilateral Agreement for the recoghition of calibration certificates

Glossary:

TSL tissue simulating liquid

Convt sensitivity in TSL / NORM x,y,z
N/A not applicabie or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR; in the Human Head from Wireiess
Communications Devices: Measurement Techniques”, June 2013

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

¢} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

o 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.

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

s Feed Point Impedance and Return L.oss: These parameters are measured with the dipoie
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o 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 anierna input power,

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

wal TELL pararmeters: The measured TS parameters are used o caicliale the
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fieasurement Conditions

DASY system configuralion, as far ag noi yiven o

page ;.

DASY Version

ALY

584

Extrapoiation

Advanced Exirapoiation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx. dy, dz =5 mm

Frequency 7H0 MHz £ 1 MHz |
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSi. parameters 22.0°C 41.9 (.89 mho/m

Measured Head TSL parameters {22.0 +0.2) °C 42516 % 0.90 mho/m = 6 %

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

SAR averaged over T cm?® {1 g) of Head TSL Cendition

SAR measured 250 mW input power 2.04 Wikg

SAR for nominal Head TSL parameters normalized to TW 8.1 Wikg = 17.0 % {k=2}

SAR averaged over 10 em?® {10 g} of Head T5L condition

SAR measured 250 m input power 1.34 W/kg

—

SAR for nominal Head THL parameters

normalized (o TW

5.33 Wikg =

16.5 % {k=2)

Body TSL parameiers

The tollowing paramelers and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

22.0°C

5565

(.96 mho/m

Measured Body TSL parameters

(e2.0x02)°C

551 %6 %

0.98 mho/m 26 %

Body TSI temperature change during test

= 0570

SAR result with Body TSL

SAR averaged over 1 om® {1 g} of Body TSL

| SAR measured

[N A

SRRV R
TR

SAR for noninal Bey

e TR parameters

SAR averaged ver

i of Bod

Dertifisate Do TR0V IO

Page & of i

B.49 Wikg &

170 % (ke

SNy

K 6 \Nﬂ(g fi

TH.A % (ke




Appendix {Additional assessments outside the scope of SCS5 §108)

Antenna Parameters with Head TSL

Inpedanice. transiormed o feed point 842 L1 - 2052

Retun Loss - 26.9dB

Antenna Parameters with Body TSL

Impedarice, transiormed to feed point 49651 - 2810

Return Loss -31.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033 ns

After long term use with 100W radiated power, only a slight warming of the dipote 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 o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be anplied o the dipole arms, because they might hend or the soldered cornections near the
feadpoint may be darmaged.

Additional EUT Data

Manufacturad by SPEAG

Manufactured on November 08, 2011

Syl Page 4 8



DASYE validation Report for Head TSL

Test Luboraiory: SPHEAG, Zurich, Switzeriand

DT Dipole 756 Mz Type: D750V 3; Serial: D750% 3 - SN: 1055

Communication Svsteny: U1 G- OW Hreguency: 750 MMz
sMedium parameters used: =750 MHzi o =09 S/ e = 42,50 p = 1000 kg/m?
Phantoin section: Fat Secton

Measuremeni standard: DASYS (IEEEABEC/ANSECE3.19. 201
DASY3S2 Configuration:
e Probe: ES3DVE - SN3205; Convii(6.44, 6.4, 6.44); Calibrated: 30122014
= Sensor-Surface: 3nun (Mechanical Swrface Detection)
o Electronics: DAE4 Sn60!; Calibrated: 18.08.2014
o  Phaniom: Flat Phanfom 4.91.; Type: QDOOOP4GA A Serial: 1001

o DASYSZ 52.8.8(1222) SEMCAD X 14.6.1007331)

Dipole Catibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7})/Cuabe 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 53.20 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.03 W/kg

SAR(L g) = 2.0d W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.28 W/kg

0dB =235 Wikg = 277 dBW/kg

Dertilicate Mo R0V Page &3 8



impedance Measurement Plot for Head T5L
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DASYS Validation Heport for Body TSL

Test Laboratory: SPEAG, Zarich, Switzerland

BECT: Dipole 780 Mz, Type: D750V 3 Serial: D750V S - SN: 1085

Cormmanication Systemn: UTD O - CW Frequency: 750 MBz

vedivm parameters used: [= 750 MHz; 0 = 0.98 S/m; e = 55,10 p = 1000 kgim?
Phantom section: Fiat Section

Measurement Standard: DASYS (IEEEARC/ANS] C63.19-2011)

DASYS2 Conliguration:

s Probe: BES30DVE CSMN3205 Convi(Ga. 21, 6,21, 6,21 Calibrated: 30 12,2014
o Sensor-Surface: 3mm (Mechanical Surface Detection;)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

o Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

o DASYSZ 52.88(1222) SEMCAD X 14.6.10(7351)

Dipole Calibration for Body Tissue/Pin=250¢ mW, d=15mm/Zoom Scan (7x7x7)/Cube §:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5242 Vi, Power Dirift = 0.00 dB

Peak SAR (extrapolated) = 315 W/kg

SARCE ) = 2,16 W/kg SAR(10 g = 1.42 W/kg

Maximum value of SAR fmeasured) = 2,52 W/kg

0B =252 Wikg =401 dBW/kg

lprhiaate My DAL ot Page 7 B



impedance Measurement Plot for Body TSI
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CALIBRATION CERTIFICATE
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QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 23, 2015

! Galipration Equipment used {M&TE oritical for calitmalion)

ration certificale documaents the Traceabitily (o natinnal standacds. which realize ine physical unitz of measurenments (St
noeralniies with confliderice srobability are given on the following pages and are part of the cerliticate.

All calibraiizns fave heer conductad i the closed fabaratary facility: environment temperature (22 £ 3)7°0 and humidity = 70%.

Reference 20 dB Alterator
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Calibration Laboratory of
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Acoredited i e Swiss Accreddaiinn Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories io the EA
Muliilateral Agreement for the recognitior of caiibration certificates

Giossary:

TSL tissue simuiating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1628-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢) 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentaiion:
e) DASY4/5 System Handbook

iiethods Applied and interpretation of Parameters:

e 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.

o 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.

o 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
measuremen! at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncettainty reqguired.

o Electrical Dejay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e  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 anterna
CONMector,

SAR furp
nominal

al T8I parameters: The measored T8L parameters are uses o caloulate the
tresult

he giands

[
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Measuremeni Conditions
DASY sysiem configuration,

as far as ot given on page 1,

DASY Version ! DASYS S VER B T
[ﬁixtm|3<:)iat§;;-n-!(1w Advanned Exirapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm i
Frequency 835 MHz + 1 MHz ‘
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominai Head TSL parameters 22.0°0C 41.5 (.90 mhof/m

Measured Head TSL parameters

(22.0 £ 0.2) °C

424 £6 % 0.92 mho/m £ 6 %

Head TSL temperature change duting test <05°C
SAR result with Head TSL
SAR averaged over 1 cm?® {1 g) of Head TSL Condition

SAR measured

250 mW input power

2,30 W/kg

SAR for nominal Head TSL parameters

normalized to TW

9,00 W/ky = 17.0 % (k=2}

SAR averaged over 10 cm?® (10 g} of Head T5L

condition

SAR measured

250 W inpul power

1.49 Wikg

SAR for nominal Head TSL parameters

normaiized to 1W

5.90 W/kg  16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature

Permittivily Conductivity

Nominal Body TSL parameters

22.0°C

55.2 0.97 mho/m

Measured Body TSL parameters

220020

549 £8 % 1.00 mho/m + 8 %

Body TSL temperature change during test

<0570

SAR result with Body TSL.

SAR averaged over 1 o’ {1 d) of Body TSL

i
s o + ...... p—— S |
| BAR measurend RGTENE DAer [ 2.36 Wiky |
SAR Loy nominal Body caramsters pormalizedsd to 1YY G20 Wik = 1740 % (Ked)
— o " WL e .

SAR averaged

SAR measured

N2 AgoRa Juhin
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Appendix (Additional assessmenis outside the scope of SC5 0108;

Anienna Parameters with Head TSI

;impedance, ranstormed 1o feed polnt 497 (- 36 52

Returm Loss - 28.9 dB

Antenna Parameters with Body TSL

tmpedance, ransformed o feed point 48.4 (2 - 55 1)

Return Loss -23.3dB

General Anienna Parameters and Design

Electrical Delay (one direction) 1.392 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 cal:le. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is theretore short-circuited for DC-signals. On some of the dipotes, smali end caps
are added to the dipole arms in order to improve matching when toaded according io the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 27, 2006

Certifingie Mo DR3AVIADRG Lafe Dage 4 8



DASYE validation Report for Head TSI

Test Laboratory: SPEAG, Zurich, Switverhind
DU Dipole 835 YiHz; Type: IB35VZ; Serial: DEISVZ - SN: dd060

Communication System: UHD 0 - CW Frequency: 835 Milz

Medium parameters used: = 835 MHyz; 6 =092 S/mue = 4204 p = 1000 kg/m*
Phantom section: Flat Seciion

Measurement Standard: DASYS (JEEEAEC/ANSEC63.19-201 1)

DASYS2 Configuration:
»  Probe: FSADVE - SNI205 ConvF(6.2, 6.2, 6.2y Calibrated: 30.12.2014:
e Sensor-Surface: 3mvm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flai Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

s DASYS252.8.8(1222); SEMCAD X 14.0.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube §:

Measurement gridh dx=5Smm, dy=5mm, dz=5mmn
Reference Value = 56.04 V/m; Power Drift = -0.00 dB
Peak SAR (extrapofaied) = 3.44 W/kg

SAR(E g) = 2.3 W/kg: SAR(16 g) = 1.49 W/kg
Maximum value of SAR (measured) = 2.70 W/kg

db

-2 4

-4.00

Certii s DBEEY L -did Page 1 8




Impedance Measurement Plot for Head 751
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LBASYS Validation Report for Body TSL

Test Loboraiory: SPEAG, Zurch, Switzerfand
U Dipole 835 MHz; Type: DR3SVL; Serial: DRISYZ - SN: ddiol)

Communication System: U O - OW Frequency: 833 MHz

Medium parameters used: [= 835 MHz o = 1 $/m:s0= 54.9; p = 1000 kgl
Phantom section: Flat Section

Measurement Standard: DASY S (IEEBABEC/ANSE C63.19-201 1)

DASYS2 Configuration:
o Probe: ES3DVE - 5N3205: Conv(6.17, 6,17, 6.17), Calibrated: 30.12.2014:
o Sensor-Surface: 3mm {Mechanical Surface Detection]
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flal Phantom 4.9L; Type: QDO00P49A A; Serial: 1001

¢ DASYS5Z 52.88(1222), SEMCAD X 14.6.10(733 1)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube §:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 34 .37 V/m: Power Drift = -00.02 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(I g) = 2.30 W/kg: SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 2.77 W/kg

ertifaate not DRIV A0RG G 18 Page 7 o R



impedance Measurement Plot for Body TS0
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Accreditation Ne.: SCS 0108

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agreement for the recognition of calibration certificates

Sony Mobile CN (Vitec)

CALIBRATION CERTIFICATE

Cllent

Certificate No: D900V 2-1d065_ Julib

DA00V2 - SN: 1d065

Ohbject

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration srocedireds)

Calipration date:

July 23, 2015

: This calibraiion certificate donumerits (he traceabihly to nadionqi standards, which realize the phiysical unis of measurements (Sh
! The measurements and 1he unseriainiies with confidence prabability are given on the following pagaes and are part of the cerificate.

All calibrations have been condicted i ihe closed faboraiory faciity. environment lemperature (22 = 317G and emidity < 70%

Calibration Equipment used GAKTE critical for calibration)

Primary Standards G # Calt Date (Certificate No,) Scheduled Calibeation
Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Qct-15

Power sensor HP 84814 537292783 07-0ct-14 {Ne. 217-02020) Oct-15

Power sensci HP 8481A MY41092317 07-Cet-14 (No. 217-02021) Oct-15

Reference 20 <B Attenuator SN: 5058 (20K) O1-Apr-15 {Ne, 217-02131) hdar- 16

Tyoe-N mismateh combination Shl 5047 .2 /06327 Ul-Apr- 15 iNo, 217-42134) Mar-16

Refererce Probe ES3DY3 SN 3205 30-Dec 14 [No ES83-3205_ Dec i) Dec-15

LIAE4 Sh: 601 18-Aug-14 (Mo, DAE4-601_ Augid) Aug-15

Secondary Standards o Check Date {in house) Scheduled Check

RF generator R&S SMT-05 1000085 04-pug-99 (In house check Oot-13)

In fieuse check: Oot-16

¢ Network Analyrer 1437 87505E  USH7390585 S4206 180001 {in house check Oat-143 i house nheck: 5
Name Foncton Signature
i aled by Michasl Waber Laboratory Technician ,ééfﬁgg i
SUCTOR S Kalja PPokovic Technical Manager
nuedt
Slgcablation ceptiioale i e repricen exsent in the ahinral

Certificate Mo DY




Caiibration Laboratory of

_ S Schweizerischer Kaiibrierdienst
Schmid & Pariner o Service suisse d'étatennage
i.fir"*;gmeermg Al E‘: Servizio svizzers dif taralura
Zeughausstrasse 43, 8004 Zuwich, Switzerland <3 Swiss Calibration Service
Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for The recognilion of calibraticn certificates

Glossary:

TS tissue simuiating 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 1528-2013, IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head irom Wireless
Communications Devices: Measurement Techniques”, June 2013

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) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity io the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz’

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

o 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.

e 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.

o 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 fow
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna teed point.
No uncertainty required.

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

s SAR nommaiized: SAR as measured normalized to an input power of 1 W at the antenna
connecior.

o SAR for nominal TSE parametera The measured TSI parameters are used o caloulale the
aorinal SAR resul
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Wieasurement Conditions
PASY sysiem

nligurabion, as far as ot giver o

page .

DASY Version

DASYS

Extrapolation

Advanced Exirapolation

Phaniom

tadutar Flat Phantom

Distance Dipote Center - TSL

15 murn

with Spacer

Zoom Scan Resolution

tx, dy, dz =5 mm

Frequency |

900 Mz + 7 MHzZ

Head TSL parameiters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0,97 mho/m
Measured Head TSL parameters {22.0+£0.2)°C 422186 % 0.95 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSI
SAR averaged over 1 cm® (1 g} of Head TSL Condition

SAR measured

250 mW input power

2.61 Wikg

SAR for nominal Head TSL parameters

normalized to TW

0.6 Wikg = 17.0 % {k=2)

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

condition

SAR measured

250 mW input power

1.69 Wikg

SAR for nominal Head TSL parameters

normalized to TW

6.86 W/kg = 16.5 % {k=2)

Body TSL parameiers

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

220°C

55.0

1.05 mho/m

ileasured Body TSL parameters

(22602 C

548 6 %

1.0%3 mho/m £ 6 %

Body TSL temperature change during test

<050

SAR resuli with Body TSL

SAR averaged over 1 cm’ {1 ¢} of Body TSL

Condiion

¢ SAN measurer!

2,63 W kg

SAR o nominal Booy Tal narameters

T WIKG % 17,0 Y (ke E)

: SAR averaged aver

SAH measred
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Appendix {Additional assessmenis ouiside the scope of SC5 0108

Antenna Parameters with Head TSL

Imnpedance, transformed to feed paint 51348 -1.210

Return Loss 351 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.4 £ - 2.8 {6

Return Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.410 ns

After tong 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 teeding line is directly connected 1o the
second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some of the dipoles, small end caps
are added lo the dipole arms in order to improve matching when ioaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overali dipole tength is still
according o the Standard.

No excessive force must be applied to the dinole arms, hecause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Daia

Manutaclured by SPEAG

Manufactured on March 08, 2007

Dertficaie Mo DU 2 HEIRR i Paye 4 o 8



BASYS Validation Report for Head TS0

Test Lohoratory SPEAG, Zuneh. Switzeriund
DUT: Dipote 900 Miiz; Tvpe: DO0GYZ; Serial: DYIOGYZ - SN 1dD65

Communication System: UTD 0 - CW Frequency: 900 Mz

Medium parameters used: £ =900 Mz, o= 095 S/ime, =422 p = 1000 kg/m'%
Phantom section: Flat Seciion

Measurement Standard: DASYS (IEEE/IEC/ANSTC63.19-201 1)

DASYS2 Conliguration:

e Probe: ES3DVR - SN3205: ConvF(5.94, 594, 594, Calibrated: 30.12.2014;

»  Sensor-Surface: 3mm (Mechanical Surface Petection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

o  DIASYSZ 52.8.8(1222) SEMUCAD X 14.6.106(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube §:

Measurement grid: dx=5mm, dy=Smm, dz=5mn
Referenice Value = 58,76 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 391 W/kg

SAR(E g) = 2.61 W/kg: SAR(10 g) = 1.69 W/kg
rMaximuin value of SAR (measured) = 3.07 W/kg

Certiicate Mo DYOUVE - HH0RS Gulih Page 5 of B



impedance Measurement Plot for Head TSL
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BASYS Validation Heport for Body TSL

Pest baboratory: SPREAG, Zunch, Switzertand
DU Dipole 900 MHyz; Pype: DY0GV2; Serial: DY0OVI - SN: 1d065

Communication Systeny UHD O - OW ! Frequeney: 900 MHz _
Medium parameters used: =900 MHz; 6= 1.03 S/mi g, = 54.8: p = 1000 kg/m”
Phantom section: Fat Section

Measurement Standard: DASYS GEEEAEC/ANSICO62.19.200 1Y

DASYS2 Configuration:
= Probe: ES3DVE - SN3Z05; ConvE(5.95. 595, 595, Calibrated: 30.12.2014;
= Sensor-surface: Imm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601, Calibrated: 18.08.2014
e Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA: Serial: 1001

e DASYSZ 52.8.8(1222): SEMCAD X 14.6.10(7331)

Dipoie Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7/Cube :
Measurement grid: dx=5mm, dy=5mm, dz=5mnm

Reference Value = 56.06 V/in Power Drilt = 0.00 JB

Peak SAR {extrapolated) = 3.88 W/kg

SAR(T g) = 2.63 W/kg; SAR{(i6 g) = 1.71 W/kg

Maximum vaiue of SAR (measured) = 3.08 W/kg

108 Wikg = 4 89 ABW/kg

Ceditingie N YOOV P TH08h _hitis Tage 7 o R



impedance Measuremeni Ploi for Body TSL
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Catibration Laboratory of
Schinid & Partner

Engireering AG
Zeughausstrasse 43, 8004 Zurich, Switzerlan:d

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizic svizzero di laratura

®»oOow

Swiss Catibration Service

Accreditation No.: SCS 108

Accradited by the Swiss Acoreditation Service (SAS)
The Swiss Accreditation Service is one of the signateries o the EA
Multilaterat Agreement for the recognition of calibration certificates

Ciient Sony Mobile CN (Vitec)

CALIBRATION CERTIFICATE

Certificate No: P 800V2-2d159_Julib

Objact D1800V2 - SN: 2d159

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Cafbration procedure(s)

Calibration date:

July 16, 2015

This catibration certificate documents the traceabiiiiy

1o national standards, which realize ihe physical uoits of measurements (S1),
The measurerments and the urcerairdes with confidence probattity are given on the foltowing pages and are part of ihe centilicate.

All calihrations nave been conducted in the closed Iabosatory facifty: environment temperature (22 + 3370 and humidity < 70%.

Caltbration Equipment used (M&TE oritical for caiibration)

| etwnrk Analyzer HP 8753F

R

LIS37390565 S4206

Hame
[srae Elhaoug

Katja fokovic

Dd-ALig-99 tin house check Ot 13}
! welb-1dy)

18-Olot-0% {in I

[y
i

Laboratory Technician

Technical Manager

age !

S

Primary Standards 10 # Cal Date {Certificate No.) Scheduted Calibration
Power meter EPM-442A GB37480704 07-Cct-14 (No. 217-02020) Oct-15

Power sensor HP 84814 837292783 07-Oct-14 (No. 217-02020; Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Qct-15

Retererce 20 dB Alteruator ShE 5058 {20%) O1-Apr-15 {No, 217-02131) Mar-16

Type-N mismalch combination Sk B047 .2 70832y O1-Apr-16 (No, 217-02134) Mar-16

Reference Prase £E530V3 SN: 3205 30-Dec-14 (No. £S5-3205_Dectd) Dec-15

(BAE4 Sh: 601 18-Aug-14 (No. DAE4-601. Augtdl Aug-15

Secondary Standais G # Check Nate (in house) Scheduled Check

RF generafir R&S SIAT 08 100005 I hiouse check: Dot-16

Iy house check: O

Signature

Pasnec inhy 1R




Calibration Laboraiory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

g Schweizerischer Kalibrierdienst
. Bervice suisse «'étalonnage
-

[ . st s .
I Swiss Calibration Service

Servizio svizzers ot taratura

Asvreditad by ihe Swiss Accreditaiion Service (SAS) Accreditation Mo.; STS 0108
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreemens for the recognition of caiibration ceriificates

Glossary:

TSI tissue simuiating liguid

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

Calibration is Performed According o the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢) 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d} KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Miethods Applied and Interpretation of Parameters:

o 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.

o 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
paralie! to the body axis.

o Feed Point impedance and Return Loss; These parameters are measured with the dipole
positioned under the liquid filted 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.

e FElectrical 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.

o SAR normalized: SAR as measured, normalized to an input power of 1 %W at the antenna
connecior,

SAR for nominal TSI parameters: The measured TSL parameters are used o sajcidate the
nominal SAR resul

waerain
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ieasurement Conditions

nage i.

DASY Version DAGYS V52 B.8
Extrapoclation Advarined Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL G mm with Spacer
Zoom Scan Resolution ax, iy, dz =5 mm
Frequency 1800 MiHz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSk parameters 22.07°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£02)°C 386+6% 1.42 mho/m + 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over 1 ¢m® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.84 W/kg
SAR for nominal Head TSL parameters normatized to 1W 38.7 Wikg = 17.0 % {k=2}
SAR averaged over i cm’ (10 g} of Head TSL. condition
SAR measured 250 mW input power 5.19 Wikg
SAHR for nominal Head TSL parameters normalized 1o 1W 20.5 Wikg = 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 22.0x0.2)"C 52.0+6 % 1.62 mho/m £ 8 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g} of Body TSL T
SAR measured 2EO T inmut power ¥.39 4
Fody TS parameters aornalized W 372 Wikg = 170 % (k=)
- SAR averaged cver 10 cw (10 g of Body TS
l S5AR measurod 4.97
| o TS parameters 19.8 Wikg x 16.5 % ¢




Appendix {Additionai assessmentis outside the scope of 506 0108]

Antenna Parameters with Head TSL

Impedance. transtormed o feed point 4880 -280

Return Loss - 30.3 dB

Antenna Paramefers with Body TSL

Impedance, transformed to feed point 44.6 € - 2.5 j2

Return Loss - 24,0 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.213ns

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 iine is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smalt end caps
are added to the dipole arms in order to improve matching when toaded according to the posilion as explained in the
"Measurement Conditions® paragraph. The SAR daia are not affected by this change. The overall dipote length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on Novermber 30, 2007
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DASYS Validation Report for Head TSI,

Test Laboratory: SPEAG, Zurich, Switzerland
DU Bipole 1800 MEiz; Tvpe: D180O0V2; Serial: DIBOUYVZ » SN: 2d 159
Compgunication Svysterm: U150 - CW L Frequeney: 1860 Mz _
Medium parameters ased: = 1800 MMy o = 1,42 S/m; o= 35.60 p = 1000 kg/m”
Phantom section: IFlat Section
Measturement Standard: DASYS (IEEE/IEC/ANSTC63.19-2011)
DASYS2 Conliguration:
e Probe: ES3DVA - SN3205; Convl(5.06, 5.06, 5.00); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated; 18.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Sertal: 1001

o DASYS252.8.8(1222), SEMCAD X 14.0.10(7331)

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

Reference Value = 96.71 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolaied) = 17.9 W/kg

SAR(I g) = 9.84 W/keg; SAR(10 g) =519 W/kg

SMaximun value of SAR (measured) = [2.5 W/kg

O0dB = 125 W/ke = 1097 dBW/Rg
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Impedance Measurement Plot for Head TSL
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SASYS Validation Heport for Body TSI

T FE I VT I B
PRuUe i AN

Fest Lohoratory: SPHAG, Zunch, Switzertond
DUT: Dipole 1800 Milz; Type: DIBO0VZ; Servial: DIRO0YVZ - SN: 241589

Communication Svsteny: U G- OW: Fregueney: 1800 MHz
Medivm parwmeters used: { = 1800 Mz o = 152 S/ g = 520 p o= 1000 kg/ny”
Phantom section: Flat Section

Measurement Standard: DASY S (JBEEE/ABEC/ANS] C63.10-201 1)
DASYS2 Configuration:
o Probe: L53DV I - SN3Z05, ConvB. 77,477,477 Calibrated: 30.12.2014:
e Sensor-Surface: Jmm Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flal Phantom 5.0 {back); Type: QDOOOPS0AA; Serial: 1002

= DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mu/Zoom Scan (7x7x7}/Cube {:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Yalue = 91.23 V/m, Power Drift = 0.01 dB

Peak SAR (exirapolated) = 17.0 Wikg

SAR(! gy = 9.39 W/ig; SAR(10 g) =4.97 W/kg

Maximum value of SAR (measured; = 11.9 W/kg

P MR 2 20 159 Jatts Page 7 i 8



impedance Measurement Piot for Body TSL
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