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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 1528-2013, "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

c) KDB 865664, "SAR Measuremen! Requirements for 100 MHz 1o 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods 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.

e 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.

s 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,

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

SAR for norminal TSL parameters: The measured TSL parameters are used o caiculate the
nominal SAR resuit.

| The reported uncertainty of measurement is stated as the standard uncertamty of measurement
multipited by the coverage factor k=2, which for a norreal distribution corresponds to a coverage ‘
| probability of approximately 9575 |

L
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Measurement Conditions
DASY systain configuration, as lar as not given o0 page |

DASY Version UASYS VS2 87
Extrapolation Advanced Exirapotation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm

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 392 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38.1+6% 1.86 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over | em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters | normalized to 1W 51.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAA measured 250 MV inpul power 8.10 Wikg
SAR for nominal Mead TSL paramelers normalized Lo 1W 24.1 Wikg £ 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220%C 52.7 ] 1.95 mho/m
Measured Body TSL parameters 220202)"C 50.7 46 % | 2.02 mho/m £ 6%
{ Body TSL temperature change during test | <DS'C
SAR result with Body TSL
! SAR averaged over | em’ {1 g) of Body TSL 1 Caondition ' ‘ I
l SAR measured : 250 mW Inpul nower ' 13,1 Wikg
{ SAR for nominal Body TSL paraneters ‘1 normglized o 1W | 511 Wikg & 170 % (k=2 |
— i _— — - ! DRSNS
O T 3 e g |
LSAR averaged over 10 am (1D g) of Body TSL secuditi | _
; :z_AH feasured s e 250 m'dé inmn g,.;g.'?f » e ' Jf—i—l! o ﬁ
SAIT I nominal Bady TS0 pasamoters | ™ rinakeed 1o 1W l 23.8 WiKkg = 16.5 9 (kuZ) |
sedtiticate No. D24A50V2- 85 et 14 Page 3 ol R
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Appendix
Antenna Parameters with Head TSL
I fmpedance, l:‘auslnn—nuu 10 tead point S S500+26j0 |
] Return Loss ) -254 48
Antenna Parameters with Body TSL
Impedancs, Iransformed to feed point 5106+ 454K}
Helurmn Loss i -26.9 ¢B
General Antenna Parameters and Design
[ Etectrical Detay (one direction) | 1.162 s |

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

The dipole is made of standard semiriged coaxial cable. The center conductor of the teeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added fo the dipole arms in order to 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
accarding to the Standard

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the
leadpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 02, 2006
Gertilicate Mo N2450V2-R0G Feb! Page 4 o' &
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DASYS Validation Report for Head TSL

Date: 18022014
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 806

Communmication Svstem: UID O - CW: Fregquency: 2450 Mtz

Medium paramerers used: I'= 2450 MHz: o = 186 5/m; g = 3% 1; p = 1000 kg/m”’
Phantom section: Flat Section

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

DASYS2 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvFi4.53, 4.53, 4.53): Calibrated: 30.12.201 3;
e Sensor-Surface: Jmm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOMOPSOAA: Senal: 1001

o DASYS252RT(1137): SEMCAD X 14.6.1IN7164)

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

Reference Value = 99250 V/m: Power Drift = .07 dB

Peak SAR (exirapolated) = 27.5 W/kg

SAR(I g) = 13.2 Wikg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.0 Wikg

carticale No: N2450V2-BUG Felb |4 Fage H ' 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dhae: 1R.02.200104
Lest Labortory; SPEAG, Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 806

Communication System: UID O - CW Frequency: 2450 MHz

Medium parameters used: I'= 2450 MHz: o= 2.02 S/, £, = 50.7; p = 1000 Kgimy
Phaniom section: Flar Section

Measurement Standard: DASY S (JTEEEAEC/ANSI C63.19-2007)

DASYS52 Configuration:
*  Probe; ES3IDVA - SN3205; ConvFid 35, 4 .35, 4.35); Catibrated: 300.12.2013:
+ Sensor-Surface: 3mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (back): Type: QDODOPSOAA: Serial: 1002

= DASYS25287011375 SEMCAD X 14.6.10(7164)

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

Reference Value = 95470 Vim: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 27.4 W/kg

SART gy = 13.1 W/kg: SAR(10 g) = 6.04 W/kg

Maximum value of SAR imessured) = 17,3 Wikg

4.00

14.40

22010

OB =173 Wikg= 1238 dBW/ig

Ganleate Noo D24LO0V2 808 Fali 14 Hage /ot
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Impedance Measurement Plot for Body TSL
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Dipole calibration extension
Dipole SN: 806 - 2450rHz
Date of last external calibration: 152014
External calibration performed by: SPEAG

Tt Extenzion

2nd Extension

Criginal

Calibration Data:

Internal
Werification:

AA205

Internal
Werification:

Accept ! Reject

Return loss [dB]:
Samir o LTS & s -25.4
e e e

=237

accept

Impedance, Real
Head Liquid  |[€2): 55
eanirs sardfaes eS8 00 ot

52.6

accept

Impedance,
Imaginary [£}]: 26
o sl 55 0 oF

2.4

accept

Return loss [dB]:
Vi o LTS G sl -264
ST of oo’

-241

accept

Impedance, Real
Bodu Liquid  [[£3): a1
M s <10 00 of

439

accept

Impedance,
Imaginary [£2]: 45
bamifps sl w58 02 oF

41

accept

First Extension Period:

Approved extensii 1 Year
Previous due date 2/17/2015
NEW DUE DATE: 2/17/2016

F oz deom dnte of fsd sxtornsl calbraien

Authorized by:
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Calibration Laboratory of
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Accredited hy the Swss Accredilation Sendcs (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agr t for the gnition of calibration cestificates
client  Sony Mobile Factory (PTT) Certifieate No: D1800V2-2d158_Feb14

[CALIBRATION CERTIFICATE |

| Object D1800V2 - SN: 2d158

Galibeatic prececure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Caltratan dte February 21, 2014

This coibralion cartficata dacomants e traceatdily 1o aakonal standards, whic! reala the phipsical mts of measurements {S1)
The measurements arv 1he uncedanties wath contklence probabdity are givan o0 the fllswing pages and are part of the cartilicate ‘

Al cathrations havas bagn conducted n e closed boralony faciity: enyiiopment tempesuture (22 £ 3)°C and humidty < 70% ‘

Calitwation Equipment used |ME&TE crifizal for calbraticn!

| Primary Standards 10 Cad Date (Cantd No.j Schaduled Calibeation |
Power meter EPM-4424 GBE37420704 09-Cct-13 (No. 217-01827) Oct-14 |
Power sensor HP 8481A US37262783 09-Oct-13 (No. 217-01827) Ocl-14 ‘
Power sonsc: HP 84317 MY41082317 09-Oct-13 (No. 217-01828) Oct-14
Ratorance 20 dB Alleiwit | SN BOSB (20K) 4-Ape-13 [No. 217017361 Apria
1 ypaN musenatels combmaton SN sDa7 3 DG3I2T 04-Apr-13 (No, 217-01738) Apia
Ratarance Probe ES3DVA SH. 3205 30-Dac-13 (No. ES3.3206 fec13) Ueg 14 |
DALY SN 601 25-Ap 13 (N0, DAE4GOY Aprd) Aqri4q ‘
Sacondary Standards Jow ) Chwck Date (0 Fouse) Schaduled Crack __l
| AIF gonesatir &S SMT-06 | 1000a% 4-A0g 80 {In heuse check 00113) I bause chack. Oo1-16 w
‘ Natweek Anatezer HP BTRIE USErae0Gas 84208 18-Oc1:41 U hausa chack Oct-13) In hause chack: Ocl-14
‘ |
‘ Hainme Forcio Senalie |
Calt e | alf o Labor Tochnidar s ALY H
IR Lalf Kiysn Mory N A.I & /’///,,, B
. AT
il veo Kalja Pokesic Technical Marager o ‘
s e =2
e Fatuiguy 2 Mg
a_'_" 0!I .:zl_vlirnua£~.| R it 10 U it agpr ol o e Rboraty L
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Accradded Ly 1ha Swiss Accrediabon Service (SAS)
The Swiss Accreditation Service |18 one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

/NS

) = './,
s

o
L

N8

S Sohweizerischer Katibrierdiens!

c Sarvice suisse d'étalonnage
Sorvizlo svizzero di taratuca

S Swiss Calibration Service

Aczreditation No.: SCS 108

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods 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 certificale 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
measurement at the SMA connector to the feed point. The Retum Loss ensures low

reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA conneclor and the antenna leed 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 lo calculate the

nominal SAR result.

[ The repcrted uncertainty ol measurement 1S §

lated as the standard uncerlainty of measuremen!

multiplied by the coverage factor k=2, which for a pormal distibution corresponds 10 a coverage

prohability of approximately 95%

Corticate Mo DIANOVZ2.2d158_Febid Pago 2 o' A
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Measurement Conditions
C')ASY system conliguration as fac as noi given oo page 1

DASY Version DASYS V52,87 i

Extrapolation Advanced Extrapolation 4

Phantom Modular Flat Phantom ]

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 1800 MHz = | MHz
Head TSL parameters

The follewing parameters and calculations were appiied.

Temperature Permittivity l Conductivity
Nominal Head TSL parameters 220°C 40.0 T 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 38.9 £6 % 1,42 mho/m £ 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measwed 250 mW Input power | 9.89 Wikg
| SAR for nominal Head TSL paramaters nomalized to W | 39.0 Wikg 4 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.18 Wikg
SAR for nominal Head TSL parameters normalized to W 20.4 Wikg % 16.5 % (kn2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity l Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£02)'C 521 £6 % 152 mha/m 6%
Body TSL temperature change during test <05°C ]
SAR result with Body TSL
| SAR averaged over 1 cm’ (1 gj of Body TSL I Candiion
SAR measured | 250 W inpul poet 9.28 Wikg

)
| SAR Tor nnminal Body TSL paraelers normalized 1o 1Y 36.9 Wikg 2 17.0 % (ke2)

1 —

[,_.“___ rdi aoodition

SAH measoes
[ SEEE .

SAR averagod over 10 am’ (10 g) of Bedy TSL ‘
= - —_— —————— | —

| 2BL mW iapll powes 4 8B Wkg

—
19.5 Wiko + 165 % (k=2} ]

SAN Lo namical Gody TS pararmeters

[ vrmakizerd 1o YW
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Appendix
Antenna Parameters with Head TSL
Impadance, !ranstonne(.imood point o 4854 -3.1 )0
! Retumn Loss - 291 d8

Antenna Parameters with Body TSL

Impedance, transtormed 1o leed poim 4494 3860
Return Loss -23.7 4B

General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1.198 ns K

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

The dipole is made of standard semirigid coaxial cable. The center concuctor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therelore shor-circuited tor DC-slignats. On some of the dipoles, small end caps
are added to Ihe dipole arms in order to improve matching when loaded according 1o the position as aexplained in the
‘Measuremeni Gonditions” paragraph, The SAR éala are not affected by this change. The overall dipole tength is still
according to the Standard.

No excessive force must be app¥ed to the dipote arms, because they might bend or the soldered connections near the
faedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG |
Manulactured on November 30, 2007 J
Cenifcate Noo D1B0W2 2d15R Feb:td Page 4 o' B
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DASYS5 Validation Report for Head TSI

Date: 21.02.2014
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 Mtiz; Type: D1800V2; Serial: DIB00V2 - SN: 2d 158

Communication System: UID 0 - CW: Frequency: 1800 MHz

Medium parameters used; = |800 MHz: o= 142 S/m; e, = 389 p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/AEC/ANST C63.19-2007)

DASY52 Configuration:
o Probe: ESIDVE - SN2205; ConvFi5.00, 5.09, 5.09); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sné01; Calibrated: 25.04.2013
«  Phantom: Flat Phantom 5.0 (Ffront). Type: QDOOOPSOAA; Serial: 1001

o DASYS252.8.7(1137) SEMCAD X 14.6.10¢7164)

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

Reference Value = 95.589 V/m: Power Drift = 0.04 dB

Peak SAR (extrapoiated) = 18.3 Wikg

SAR(I g) = 9.89 W/kg; SAR(10 g) = 5.16 Wikg

Maximum value of SAR (measurcd) = 12.2 W/kg

10.00

1a.a0

1800

DdB =122 ‘.\"kg = “l,xﬁJB\\"kg

Carlidicate (10 M80OV2 24158 Feld Page S ol A
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dae: 20.02.2014
Test Lahoratery: SPEAG. Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DISO0V2 - SN: 2d158

Cammunication Sysiem: UID O - CW; Frequency: 1800 Mz

Medium paramelers used: = 1800 MHz; o = 1.52 S/m; £, = 52.1; p = 1000 Kg/m'
Phantom section: Flai Section

Measurement Standard: DASY S (IEEE/IEC/ANST C63,19-2007)

DASYS2 Configuration:
o Probe: ES3DV 3 - SN3205: ConvE(4.86, 4.86, 4.86); Calibrated: 30,12.2013;
« Sensor-Surface: Smm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (back}: Type: QDOODPSUAA: Senai: 1002

o DASYS2 5281137 SEMCAD X 14,6.10{7164)

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

Reference Value = 91.380 V/m; Power Dnlt = -0.00 (B

Peak SAR (extrapolated) = 16.4 Wikg

SAR(] g) = 9.28 W/kg:; SAR(10 g) = 4.88 Wikg

Maximum value of SAR (measured) = 11,7 Wikg

-12.00

16.00

20000

OdB =117 Wikg = 10.68 dBW/kg

Uerlificate No: DI1BOGY -~ LA Fettd Page ' ol R

Page 273 of 349




Sony Mobile Communications (China) Co., Report No.: TARC-PY7-PM0817-
SONY Ltd. Test Laboratory SAR-FCC-02

PY7-PM0817 SAR FCC Test Report Edition 2 | Revision 0

impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Oiact

Calibeation procecure(s)

Calibratica dals:

D1900V2 - SN: 5d093

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

February 19, 2014

| This cafbralion certificate decuments e raceabiily 10 national standas 38, which raahze (ha phyalcal unes of measiements (S1)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B0 Zurich, Switzerlands

Schweizorischor Kolibrlerdienst
Sorvico sulese drétalonnage
Seqvizio svizzero di taraluras
Swiss Calibration Service

Accredited by he Swss Accreditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accredilation Service is one of the signatorles to tho EA

Multilateral Ag: for the gnition of calibration certificates

Glossary:

TSL 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) 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

¢) KDB 865664, "SAR Measurement Requirements for 100 MHz io 6 GHz"

Additional Documentation:
d) 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.

o Antenna Parameters with TSL: The dipcle 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 L.oss: 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.

o 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used o caleulate the
nominal SAR result,

. R TR T 1

The reported uncertainty of measirement is staled as ihe slandard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corresponds to a coverage
probability of approximately 95,

Cerificate Mo D19UOYE-50093 Feiid PPage 2 of A
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Measurement Conditions
DASY systarn configuration, as tar as not given on page |

DASY Version 1 DASYS i V287

Extrapolation Advar<eu Extrapolation .

Phantom Modular Flat Phantorm '

Distance Dipole Center - TSL 10 mm | with Spacer

Zoom Scan Resclution dx, dy, g2 = 5mm

Fraquency 1900 MHz = 1 MMz
Head TSL parameters

The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 .40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 3Bo+6% 1.39 mho/m £ 6 %

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

SAR averaged over 1 cm’ {1 g} of Head TSL Condition

SAR measured 250 mW Input power 10.2 Wikg

SAR for nominal Head TSL parameters normalized ta 1W 40.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ {10 g) of Head TSL condition

SAR measured 250 mW input power 5,32 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.2 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 533 1.52 mho/m
Measured Body TSL parameters (220+0.2)'C 528 +64% 1.49 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
SAH measured 250 mW Input power 10.00 Wikyg ]
| SAH fur nuevnal Body TSL parameters narmalized 1o 1YW 40.4 W/kg ¢ 17.0 % (k=2) |
L st ettt 1 o S
. p— A e —— v e 1
| SAR averaged over 10 cm {10 g) of Body TSL ! condilion [ |
| SAH easured | 260 0w et [1oAet 5.29"Wikyg
v + — - — v
SAR T noiinas Body TSL parameters normatized 1o 1Y 21.3 Wig + 16 5 % (Kw?2) l
varificate No: DYO00Y2-5d083_Fet ' 4 Page 3 iR
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Appendix

Antenna Parameters with Head TSL
Impedance, ranstormed 1o feed point 5120 +63[)
Retum Loss -24.0dB

Antenna Parameters with Body TSL

Impadance, transtormead to tead paint 471046214

Reaturn Loss - 231 dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.201 ns I

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 tho leeding line is directly connectad (o the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms In order to improve matehing when loaded according to 1he position as explained in the
"Measuwement Conditions® paragraph, The SAR dala are not allectad by this change. The overall dipofe length is still
according o the Standard.

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

Additional EUT Data
Manulaclured by SPEAG
Manufactured on Seplember 26, 2007
Certificate No: D GONY2-54093 Fabia Pago 4 o1 &
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DASYS Validation Report for Head TSL

Date; 19022014
Tes! Laboratory: SPEAG, Zurich, Switzerkand
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: DI900V2 - SN: 5d093

Communmication System: UTD 0 - CW; Frequency: 1900 MHz7

Medium parameters used: £= 1900 MHz; o = | 39 8/m; & = 38.9; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSEC6A3.19-2007)

DASYS52 Configuration;
¢  Prohe: ES3DV3 - SN3205: ConvF(5.06, 506, 5.06); Calibrated: 3(1.12.2013;
«  Sensor-Surface: dmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Fiat Phantom 5.0 (front); Type: QDOOOPSOAA: Senal: 1001
o DASYSF2Z328.7(1137), SEMCAD X 14.6.1(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 98.669 V/im: Power Drift = 0.03 ¢B

Peak SAR (extrapolated) = 18.7 W/ikg

SAR(] g) = 10.2 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

Ao

nm

0dB = 127 Wikg = 11.04 dBW/Kkp
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Impedance Measurement Plot for Head TSL

15 Feb 2044 12:87:106
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DASYS5 Validation Report for Body TSL

Date: 190220014
Test Laboratory: SPEAG, Zunch, Switzerhnd
DUT: Dipole 1900 MHz: Type: DI9D0V2; Serial: D1900V2 - SN: 54093

Communication System; UID 0 - CW, Frequeney: 1900 MEz

Medium parameters used: = 1900 MHz: 6 = 1.49 S/mz e, = 52.8; p = 1000 kg/m"
Phantom section: Flal Section

Measurement Standard: DASY S {HEEENEC/ANSI C63.19-2007)

DASY 52 Configuration;
o Probe: ES3DV3 - SN3205; ConvFid 76, 4.76, 4.76); Calibrated: 30.12.2013;
«  Sensor-Surface: dmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

o DASYS25287(1137) SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube (:
Measurement grd: dx=>3mm, dy=5mm, dz=5mm

Reference Value = 95862 V/im: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 10 Wikg: SAR(10 g) = 5.29 W/kg

Maximum value of SAR (measured) = 12.7 W/ikg

ann

1200

2000

DB =127 Wikg= 1104 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Setwatzerisohor Kalibwlerdienst

Schmid & Partner
Engineering AG

Zevghausstrasse 43, 8004 Zurich, Swilzedand

Accrgcidad by the Swiss Accreditaion Senvice (SAS)
The Swiss Accreditation Service is one of the signatorias to the EA
Muttilatera) Agreomant for the recognition of calibration certificates

ciet  Sony Mobile Factory (PTT)

Sarvizlo svizzero ol taratura

S
C Service sulssa d'éalonnage
S swiss Calibration Sorvice

Acereditation No: SCS 108

Certificate No: DB35V2-4d061_Feb14

|CALIBRATION CERTIFICATE

[ Oject

Calivration procedure{s)

| Calbration dae

DB35V2 - SN: 4d061

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

February 21, 2014

At calibvations tiave bean canduated i Ihe ciosed fakoibary laciily: ervinamenl temparatun (22 & 3)°C and bunidily < 700,

Catbralion Equpment used (METE critical for calibealion)

T his calibeation ceriicate droiments tha mcestility 1 nalicnal standards, which reatize tha plvggicst units of measurements {S1).
Tha measuramants and (18 uncenalties with contidarse probabifity are given on fhe folawing pages m'd are part ¢f 1he cerficata, |

Primary Standasds |10 & Cal Date (Cerilicato No.y Seneduded Callbration
Power meter EPM-442A | GRA74E0704 09:Oc1+ 13 (No, 217-01827) Ocy 14
| Power sensor HP BAB1A USa7292783 08-Ocl-13 (No, 217.01827) Oct 14
Pawar sendor HP B4B1A ‘ MY410024017 09-Oct-13 (No. 212.01028) Ocl-14
| Avference 20 4B Allenuator | S OGS (20} 04-Apr-13 (No, 217.01736) Ape-14
Typo-N mismalcl combinalicn | SN 504737 06327 Od-Apr-13 (No. 21701739) Apr-14 J
Helerance Probe ES3IDV3 | SNt 3204 30-Dec-13 (N0 £S3-3205_acid) Dec-14
DAE4 | s 601 26-Api-13 (N0, DAE4G01_Ap3) Api-14 ‘
‘ Secondary Standards o Cheek Date (inhoase) Schediser Check =)
AF gersralor &S SMT-06 100005 04-ALg499 1in housa chieck Ocl-13) 1 house cheek: Oct-16
Networ Analyzec HP 7536 LIS3T34056% S4206 18-0e1-01 (i nouse cheex Col 1) b heuse check: Oct-14
|
Naa Froahin
wl oila Laif Klysnor Labaratary Tochniclan
AL B Kaya Pokovic Technical Managor ,: ” '{,
{ {
st Feboe, 4
_!"__ cabirallv o cenRcate dhall At de repronioced excepl RN w,;_f w0 bt e o e |
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Schmid & Partner FN—tag Service sulsso d'étalonnage
£ngineernng AG L L Servizio svizzero dl taratura
Zeughausstrasso 43, 8004 Zurich, Switzeriand /’:‘f_\‘\\:s Swiss Calibration Sarvice
Accrediten by the Swiss Accradlallcn Sarvica (SAS) Accreditation No.: SCS 108
The Swigs Accreditation Service is one of the signatories 10 the EA
Multitateral Ag! for the gnition of calibration cerlificales
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 1528-2013, "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

¢) KDB 865664, "SAR Measuremenlt Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation Heport 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 amms 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 peint, The Return Loss ensures low
reflected power. No uncertainty required,

a Electrical Delay: One-way delay between the SMA connector and the antenna feed poinl.
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
conneclor,

< SAR for nominal TSL parameters: The measured TSL parameters are used o caleulate the
nominal SAR result

The reported uncertainty o! measurement is stated as the siandard Lncertainty of measurement Y
multipied by the coverage lactor k=2, which for a normal distribution corresponds 1o a coverage
I‘ probability of approximately 95

- -
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Measurement Conditions
DASY system configuration, as ‘ar as nol given o page |
! DASY Version DASYS V52 8.7
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 15 mm witl Spaces
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency B35 MHz = | Mz
Head TSL parameters
The following parameters and calculations were applhed,
Temperature l Permittivity Conductivity
Nominal Head TSL parameters 220'C 415 .90 mhoim
Measured Head TSL parameters (220+02)°C 40526% 0,93 mho/m + 6 %
Head TSL temperature change during 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 2.43 Wikg
SAR for nommal Head TSL parameters normalized 10 1W 9.43 W/kg + 17.0 % (k=2)
[ SAR averaged over 10 om® (10 g) of Head TSL [ condition
| SAR measured 250 my input power 1.57 Wikg
SAR for nominal Head TSL parameters | normalized fo 1w 6.14 Wikg = 16.5 % (ke2)
Body TSL parameters
The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 552 0.97 mha/m
Measured Body TSL parameters (220202 C 540 26 % 1.00 mhoim 2 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Conditicn »]
SAR measirad 250 mW inpu! pover 2.39 Wiky 1
| SAR for nominal Body TSL paraneters normalized 1 14 9.30 Wikg + 17.0 % (k=) |
[ SAR averaged over 10 «;m’—{m g) of Body TSL. it I |
SAR measied 250 W Inpul power 1o6Why *
S —— — 4 | —_———— —y
:i\ﬂ for nominal Body TS parameters o _A_ﬂ 1'3'.‘_ 1 611 Wikg « |6.5%:k=ﬁ |
Cenilizate Noo DRAGYE AJ061 Falila Page 218
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Appendix

Antenna Parameters with Head TSL

| T — - —
| Impedance, transtormed |0 leed pont 52.012 - 2.0 K
] Retumn Loss -31.1d8
Antenna Parameters with Body TSL
Impadanca, transtormed 1o teed point 4654 - 45
Return Loss -246dB
General Antenna Parameters and Design
Electrical Delay (one direction) l 1.368 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of Ihe leeding line is directly connecled 1o the
second amm 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 aifected by this change. The overall dipole length is still
according 10 the Standard.

No excessive force must be applied to the dipole arms, because they might bend of the sckdered connections near the
feadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufacturad on November 27, 2006
Cartilicate Mo DRASVZHINRT Febid Page4 0l B
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DASYS Validation Report for Head TSL

Date: 21.02,2014
l'est Laboratory: SPEACG, Zunich, Swilzerland
DUT: Dipole §35 MHz: Type: D835V 2; Serial: DE3SV2 - SN: ddi6l

Commuanication Systen: UID 0 - CW: Frequency: 835 Milz

Medium pacameters used: [ =835 MUz 6 = 0.93 S8/m; &, =40.5; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standurd: DASYS ([EEEAEC/ANST C63.19-2007)

DASYS52 Configuration:
o Probe: ESIDV3 - SN320S; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flatr Phantom 4,9L: Type: QDODOPA9AA; Serial: 1001

o DASYS52528.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 58,079 Vi, Power Drift = -0.07 dB

Peak SAR {extrapolaicd) = 3.66 W/kg

SAR(] g) = 2.43 W/kg: SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

2.20
-4.40
-5.60

LR

1140

(B = 2.85 Wikg =4.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dave: 200022014
fest Laboratory: SPEAG, Zurich, Swizerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D35V2 - SN: 4d061

Communication System: UTD 0 - C'W, Frequency: 835 MHz

Medium parameters used: f =835 Mbz: o= | 5/m: g, = 54; p = 1000 Kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST C63.19-200T)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 4.9L; Type: QDOGOP49AA: Sevial: 1001

o DASYS2S5287(1137); SEMCAD X 14.6.1(47164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dv=5mm. dz=5mm

Reference Value = 54,667 Vim; Power Dnft = 0,02 dB

Peak SAR fextrapolated) = 3.56 W/kg

SARI(! g) =2.39 W/kp; SAR(10 g) = 1.56 W/kg

Maximum value ol SAR (measured) = 2.80 W/kg

[
300
620
240
a0
140 4|
0dB =280 Wikp = 447 JBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

@)

v /c,‘N G Schweizerdscher Kalibrlerdienst

Schmid & Partner c Servico suisso d'étalonnage

Engineering AG " w g Servizlo svizzerc di taratura
Zoughausstrasse 43, 8104 Zurich, Switzerland (/GR &Y/ S Swiss Callbration Sarvice

i

heeradhed by e Swiss Accradation Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates
cent  Sony Mobile Factory (PTT) Cantificate No: D750V3-1055_Feb14

|CALIBRATION CERTIFICATE

Otyect D750V3 - SN: 1055

Calibeation piocadure(s) QA CAL-05.v9

Gatbration date: February 21, 2014

Calibration procedure for dipole validation kits above 700 MHz

Tha measuramants and 1Mo ancarliueties with conlidanse probaliily are giver on 1ha folawng oages and are gad of 1he caniticate.

This calibation edificale docirnents the raceatility to national standards, whict reakze the ohygcal uiits of measarements (SI), ‘

Gatbration Equpman! used (METE crilical tor calitiraliony

AR calibestions have Deer contucted in the closed labamtory facdily: enviranment lemperalurne (22 £ 3)°0 and bamidity « /0%

|
Primaty Stanards |ID# Cal Date {Cectilicate No.) Scheduted Cafralion |
Powor matar EPM-4424 GB37400704 00-Oct-13 (No, 217.01827) Oct-14
Powear sensor HP BABIA LIS37292783 08-Ocl-13 {No. 217.01827) Qc-14
Power genaoi HP B4B1A MYa1092317 00-0ct-13 (No 21701828) Oal-14
Refarence 20 d8 Atlenualtor SN- K058 (20k) 04-Apr-13 (No 21704736 Ape 14
Typa-N ismalch combinaticn SN 50474/ UBA2T  0d-Ape-13{Mo 217.01739) Ap1d ‘
Redorence Probe ES30VS | SN 3205 30-Dec- 13 (Nu. ES3-3205 Deciy, Dac-14
NAE4 | Sk B 26-Ag1-13 {No. DAEA-801 Agr13} Apra ‘
Secondary Stansards [ipn _ Chock Date (in house) Schoduled Check =,
AF genenitor ARS SMT-06 [ 1uavos (4-Aug-99 fin louse sheck Ot 13) In vause cheek. Ot 16
‘Nniwm Anatyzar HP 87558 | USATISO5HE SA208 16:0¢1-01 (n housea check (ct-13) In house check: Oct-14
| Nare Fan githety Qmullm
Collbvatea Ly Lai Kiysner Laboratoey Techrician
Aaparisget t Kalja Pakovic Technical Manager é
sURch fatosy o d
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausslrasse 43, B0 Zurich, Switzerland

S Schwelzerischer Kalibrierdienss

c Service sulsse d'étalonnage
Sorvizio svizzero di taratura

S Swise Callbration Service

Accrediled by the Swiss Accreditatice Servica (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to tho EA

Multilateral Ag tfor the gnition of callbration 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 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

¢c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) 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.

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 phaniom 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 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 antenna input power.

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

SAR for hominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resu!!

I'he reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 957

— S — —— e S e N r—
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Measurement Conditions
DASY system configuration, as far as not gven on page | o X
DASY Version DASYS Vv52.8.7
Extrapolation Advanced Extrapciation |
Phantom Modular Flal Phantormn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
; Frequency 750 MMz + 1 MH2
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4149 0.89 mhao/m
Measured Head TSL parameters (220+02)°C 407+6% 0.90 mho/m + 6 %
Head TSL temperature change during test <05°C aeee
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition {
SAR measured 250 mW Input power 2.12 Wikg

SAR for nominal Head TSL parametars

normalzed o 1W

8.35 Wikg  17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured | 250 mW input power 1.38 Wikg
SAR lor nominal Head TSL parameters | nomalized 1o 1w 5.46 Wikg % 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 .96 mha/m
Measured Body TSL parameters 220+02"C 542£6% | 0.98 mho/m « 6 %
Body TSL temperature change during tost <05"C _.
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candfition | ]
SAR measurad 250 W input power 219 Wikg ‘[
O !
|
—

| SAH for nominal Body TSI pacameters

-

narmalized to W 8.58 Wikg £ 17.0 % (k=2}
| B ———
r— T =71 P 5 !
SAR averaged over 10 cm’ (10 g) of Body TSi onditic :

SAR meastured 250 W inpul paver | 1A% Wy '
'—-————.——.-.. _—_._ - — —
SAR lor nominal Bary TSL parametens normatized fo 1V 5,63 Wikg + 18.5 % (k=2)

 DecieblimnaibiaAbtnitomidte: et S : bbby der a2 ——s
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Appendix
Antenna Parameters with Head TSL
| Impedance, franslormed 10 feed point 5430110

Relurn Loss -273dB
Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point 491 ¢ - 38K

Return Loss -28548
General Antenna Parameters and Design

Electrical Dalay (one direction) | 1.032 ns |

After long 1erm use with 100W radiated power, only a slight warming of the dipole near the feadpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected ta the
second arm of the dipols. The anfenna is therefore shont-circuited for DC-signals. On some of the dipoles, smail end caps
are added to the dipole arms in order to 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 1o the Standard,

No excessive force must be appbed 1o the dipole arms, because they migh! bend or the soldered connections near the

feadpoint may be damaged

Additional EUT Data

Manulaciured by SPEAG
Manufactured on Novernber 08, 2011
Cedilcale No: D7S0V3- 10405 Feb 14 Page 1 ol 8
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 750 MHz: Type: D750V 3; Serial: DTSOV - SN 1055

Commugication System: U1D O - CW; Frequency: 750 MIHz

Daie: 21 0220014

Medium parameters nsed: =750 MHz:, o= 0.9 §/m; & = 40.7: p = 1000 kg‘tm‘

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/ABEC/ANST C63.19-2007)

DASY 52 Configuration:
«  Probe: ES3DV3 - SN320S: ConvF(6.37, 6.37, 6.37). Calibrated:
o Sensor-Surface: Inun (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
«  Phantom: Flat Phantom 4.9L: Type: QDO0OP49AA; Serial: 1001

o DASYS25287(1137), SEMCAD X 14.6.10(7164)

30.12,2013;

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

feasvrement grid: dx=Smm, dy=Smm, dz=5mm
Reference Value = 54.010 Vim; Power Drift = 0.03 dB
Peak SAR textrapolated) = 3.20 Wikg
SAR(] ) = 2,12 W/kg; SARI0 g) = 1.38 W/kg
Maximum value of SAR (measured) = 2.48 W/kg

-9.00

12.00

15.00

0B = 2.48 Wikg = 3 94 IBW/ky

serlifzate Mo, H75HY3-105% Febld Page Lol R
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Daie: 20,02.2014
Fest Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 780 MHz; Type: D750V 3; Serial: D750V3 - SN: 1055

Communication System: ULD 0 - CW: Frequency: 730 MHz

Medium pacameters used: [ =750 MHz; o =098 S/, £ = 34.2; p= 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSEC63,19-2007)

DASY32 Configuration:
o  Probe: ES3DV3 - SN3205: ConvEi6.13. 6,13, 6.13); Cahibrated: 30.12.201 3,
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
e Phantom: Flat Phantom 4 9L, Type: QDOOOPA9AA: Serial: 1001

o DASYS25287(1137); SEMCAD X 14.6.1(K7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

Reference Value = 53,087 Vim; Power Drift = -(1.03 dB

Peak SAR {extrapolated) = 3.22 W/kg

SAR( g) = 2,19 W/kg: SAR(10 g) = 1.43 W/kg

Maximum value of SAR (imeasured) = 2.55 Wikg

80

1h.08

(0 dB = 2.55 Wikg = 4.07 IBW/kg

Garthcate Mo DPH0V3- 1055 Febl4 Page 7o' A
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Impedance Measurement Plot for Body TSL
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Telecommunication Metrology Center of MIIT

s, A t
Add: No.52 Huayuanbei Road, Haidian District. Beijing. 100191, China AR CNAS L0442
Tel. +86-10-62304633-2079  Fax: +86-10-62304633-2504
E-mail: Infod emcite.com Hupalwww cmcite.com
Client TA Technology (Shanghai) Certificate No: J13-2-0241

Lc,\umumon CERTIFICATE

Object D2600V2 - SN: 1025
Calibration Procedure(s) TMC-XZ-03-028
Calibration Specification for SAR and HAC Test System

Calibration date: Jan 31,2013

This calibration Certificate documents 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)

Power Meter NRP2 101919 01-Jul-12 (TMC, No.JW12-044) Jul-13
Power sensor  NRP-Z91 101548 01-Jul-12 (TMC, NoJW12-044) Jul-13
Power sensor  NRP-Z91 101547 01-Jul-12 (TMC, No.JW12-044) Jul-13
Reference Probe EX3DV4 SN 3846 20- Dec-12 (speag, No.EX3-3846_Decl2) Dec-13
DAEA4 SN 1331 23-Mar-12 (speag, DAE4-1331_Mar12) Mar-13
RF generator MG3700A 6201052605 01-Jul-12 (TMC, No.JW12-045) Jul-13
Network Analyzer E8363B MY43030928  06-May-12 (NIM, No. XDwb0212-0511) May-13
Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Name Function s § Signature
Calibrated by: Lin Hao SAR Test Engineer /Qgsﬁ"{"w@', R
N onr
; N W
Reviewed by: Qi Dianyuan SAR Project Lendu( . 7 -
‘ ~ )
! X S g ST BT
Approved by: Lu Bingsong Deputy Director of the a‘}ﬂf,g %
Issued: Jan 31, 2013

mswibnﬁmutﬁﬁcmsmllmberepmdmdexoqnhlehhomwrinenapprovalofmehbauory.
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Telecommunication Metrology Center of MIIT

Add: No 52 Huayuanbei Road. Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504
E-mail: Info@emcite.com Hitplww w.emeite com

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,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 300MHz to 3GHz)", February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o 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) DASY System Handbook

Methods 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.

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.

e 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.

e Electrical Delay: 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 | W at the antenna

connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: J13-2-0241 Page 2 of 9
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Telecommunication Metrology Center of MIIT

Add: No.52 Husyuanbei Road, Haidian District, Beijing. China
Tel: +86-1062304633-209 Fax. +wnunm;lgos: »
E-mail: Info@emcite com Jww i

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.8.1
Extrapolation Advanced Extrapolation
Phaniom 2mm Oval Phantom ELI4
Distance Dipole Center - TSI, 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.96 mho/m
Measured Head TSL parameters (222202)"C BE:6% 2.03mho/m +6 %
Head TSL temperature during test (223£02)°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 139mW/g
SAR normaiized normalized to 1W 556mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 54.5 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 616mW/g
SAR normalized normalized to 1W 2484mMW /g
SAR for nominal Head TSL parameters ' normalized to 1W 24.45 mW /g £ 20.4 % (k=2)

! Correction 1o nominal TSL parameters according to d), chapter “SAR Sensitivities*

Centificate No: J13-2-0241 Page 3 of 9
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Telecommunication Metrology Center of MIIT

Add: No.52 Husyuanbei Road, Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-6230463
E-mail: Info@emcite.com wzw

Body TSL parameters
“—m%wu
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhoim
Measured Body TSL parameters (222402)°C 50.9 + 6% 2.21mho/m £8 %
Body TSL temperature during test (218£02)°C — -
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 1377mW/g
SAR normalized normalized to 1W 5508 mW /g
SAR for nominal Body TSL parameters normalized to TW 63.63 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 581 mWi/g
SAR normalized normalized to 1W 2384 mW /g
SAR for nominal Body TSL parameters normalized to 1W 233 mW /g £ 20.4 % (k=2)

? Correction 1o nominal TSL parameters according to d), chapter *SAR Sensitivities”
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Antenna Parameters with Head TSL

Impedance, transformed to feed point

506Q-59j0

Retum Loss -24 8d8
Antenna Parameters with Body TSL

Impedance. transformed to feed point 4730-56)0

Return Loss -23.68d8

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

The dipoie is made of standard
1o the second amm of the dipole. The antenna is therefore short-circuited for

coaxial cable. The center conductor of the feeding line is directly connected
DC-signals,

No excessive force must be appiled to the dipole arms, because they might bend or the soideraed connections near

the feedpoint may be damaged.
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DASYS Validation Report for Head TSL
Test Laboratory: TMC, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: SN: 1025
Communication System: CW Frequency: 2600 MHz Duty Cycle: 1:1

Medium: Head 2600MHz

Medium parameters used: f = 2600 MHz; o = 2.03 mho/m; & = 38.6; p = 1000 kg/m’

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3846; ConvF(7.00, 7.00, 7.00)
Electronics: DAE4 Sn1331;

Phantom: EL] 4.0; Type: QDOVAOOIBA;

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.9 V/m: Power Drift = -0.072 dB
Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.16 mW/g
Maximum value of SAR (measured) = 16.74 mW/g

Measurement SW: DASY52, Version 52.8 (1) ; SEMCAD X Version 14. 6.5 (6469)

0.000

-3.46

6.92

-10.4

-13.8

-17.3

0 dB = 16. T4mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Test Laboratory: TMC, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: SN: 1025

Communication System: CW Frequency: 2600 MHz Duty Cycle: 1:1
Medium: Body 2600Miz

Medium parameters used: = 2600 MHz; o = 2.21 mho/m; & = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3846; ConvF(6.72, 6.72, 6.72)
Electronics: DAE4 Sn1331:

Phantom: ELI 4.0; Type: QDOVAOOIBA;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14. 6.5 (6469)

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93.85 V/m; Power Drift = -0.033 dB
Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.77 =W/g; SAR(10 g) = 5.91 mW/g
Maximum value of SAR (measured) = 16.5 mW/g

-3.46

-6.92

-10.4

-13.8

-17.3

0 dB = 16.5mW/g
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Impedance Measurement Plot for Body TSL
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-

Object D5GHzV2 - SN: 1061
Calbralion procedureds) QA CAL-22.v2
Calibeation dale: December 19, 2013

The measw ts ano 1ha (o,

A8 calibritions have been conductad 11 Me closed mbomiccy facifty. environmeant lemparature (22 = 3)'C and bumidity < 70%.

Calibration procedure for dipole validation kits between 3-6 GHz
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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) |EC 62208-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2; “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) 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 Technigques”, June 2013

Additional Documentation:
d) 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.

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 transiormed from the
measurement at the SMA connector to 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 antenna input power

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull

The reported uncertainty of measuremen! is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds (o a coverage
| probability of approximately 95% ’

— - e — - - - - —
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Measurement Conditions

DASY system configuration, as far as rot given on page ! .
DASY Version DASYS V5287 |
Extrapolation Advanced Exlrapoialion
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 Graded Hatio = 1.4 (Z direction)

5200 MHz = 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The fobowing parameters and calculations ware applied.

Temperature Permittivity | Conductivity |
Nominal Head TSL parameters 220°C 36.0 4,66 mho/m
Measured Hoad TSL parameters (22.0+0.2)°C 35.526% 4.43 mho/m + 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power | 7.76 Wikg
SAR tor nominal Head TSL parameters normalized to 1W ] 77.3 Wika = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW inpul power 222 Wikg
SAR for nomina! Head TSL parameters normalized to 1W 22.1 Wikg + 19,5 % (k=2)
Head TSL parameters at 5500 MHz
The lollowing parameters and calculations were applied,
Temperature Permittivity | Conductivity
Nominal Head TSL parameters 22.0°C 356 4.96 mho/m
Measured Head TSL parameters (220+02)°C | 351x6% 4,75 mho/m 2 6 %
Head TSL temperature change during tost <05°C ‘l
SAR result with Head TSL at 5500 MHz
| PR - 1
| SAH averaged over t cm’ (1 g) of Head TSL Candilian |
,r SAH measurad 100 W inpat power 745 Wikg 7’
| SAR o porinal Head TSL parameters pormalized 1o 1N [ B W I Kg = 19.9 % (k=2])
SAR averaged over 10 cm’ (10 g) of Head TSH, | ondion [
SAR measued! , 100 mW nput poes 240 'Wikg |
[ SAH or nominal Head TS1, arameters l normadized 1o YW 23,9 WKy £ 19.5 %(k=_2) _!
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Head TSL parameters at 5800 MHz
The following parameters and calculalions were appsed

T i |
Temperature Permittivity | Conductivity
Nominal Head TSL parameters 22.0°C 353 827 mhoim
| Measured Head TSL parameters (2202£02)°C 4T7+6% 505 mhom + 6%
I Head TSL temperature change during test «<05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g} of Head TSL Conditicn
SAR measured | 100 mW input power 7.83 Wikg
SAR for nominal Head TSL parameters | nomaiized to 1w 77.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition |
SAR measured 100 mW input power 2.23 Wikg
SAR for nominal Head TSL parameters normalized o 1W 22,2 Wikg = 19.5 % (k=2)
Corfficate Mo D5GHZVZ- 1061 Dectd Paged 0! 13
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Body TSL parameters at 5200 MHz
The lollowing parameters and calculations were apphed. o
| Temperature Permittivity Conductivity
Nominal Body TSL. parameters | 220°C 49.0 5.30 mhoim
Measured Body TSL parameters (22.0+02)°C 472+6% 538 mho/mz 6%
Body TSL temperature change during test <05°C J\
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W J 73.6 Wiy + 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 2.07 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 20.5 Wikg = 19.5 % (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 mha/m
Measured Body TSL parameters (220202} "C 46.7 £ 6% 5,80 mho/m 2 6 %
Body TSL temperature change during lest «06°C e
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

8,03 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

79.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g} of Body TSL

condition

SAR measured

100 mW input power

223 Wikg

\ SAR for nominal Body TSL parameters

normalized to 1W

| 22.1 Wikg  19.5 % (kn2)
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Body TSL parameters at 5800 MHz
The fellowing parameters and calcuations were applied. s
Temperature Permittivity f Conductivity 1
Nominal Body TSk parameters 22.0°C 48.2 1 6.00 mha'm ‘
Measured Body TSL parameters (220+02)'C 462+6% 6.20 mho/m £6 %
Body TSL temperature change during test <05"C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 om’ (1 g) of Body TSL Condition

Certlicate No: DSGHzYE- 1OBL_ecis3

SAR measwed

100 mW input power

7.50 Wrkg

SAR for nominal Body TSL parameters |

normakized 1o 1W

74.5 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW Input power 2,07 Wikg
SAR for nominal Body TSL parameters normalkized 1o 1W 20.5 Wikg = 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
hhmedam:a. transformed 1o feed point 4990 -70 182
Return Loss -23.1d8 -
Antenna Parameters with Head TSL at 5500 MHz
["impedance. transformed to fead point 5180 - 280
Retumn Loss -29.7d8
Antenna Parameters with Head TSL at 5800 MHz
impedance, transtormed to fead point 5230-38 |0
Heturn Loss -27.2dB \
Antenna Parameters with Body TSL at 5200 MHz
impedance, transtormed to feed point 51.00-54jQ |
Relum Loss - 254 08 l
Antenna Parameters with Body TSL at 5500 MHz
Impedance, fransformed to feed pont 52841 -22|Q J
Return Loss 293 dB |

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed to feed point 5274-1.7jQ
Retum Loss -30.0dB

General Antenna Parameters and Design

| Etectrical Delay (one diraction) [ 1207 s |

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

The dipole is made ol standard semirigid coaxial cable. The center conductor of the feeding line 1s directly cormected (o the
second am of the dipole. The antenna is therefore short-circuitad for DC-signais. On some of the dipoles, small ard caps
are added 1o the dipose ams In order to Improve matehing when loaded according 1o the osition as explained 1 the
“Measurement Condiliens’ pasagrapli. The SAR data are not affected by this change. The overalt dipcle length s st
according 1o the Standasd

No excessive force must be appliec 1o 1he dipole arms, hecause they might bend or Ihe solgered connectons near he
teadpaint may be damage!

Additional EUT Data

e S— ——
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DASY5 Validation Report for Head TSL

Date; 16.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1061

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency- 5500 MUz, Frequency: 5800 M1z
Medium patameters used: { = 5200 MHz; o = 4.43 §/m; & = h 5, p= 1000 kg/m’ . Medium parameters
used: = 5500 Vlll/ G =475 S/m; e=35.1; p = 1000 kg/m' , Medium parameters used: [ = S800 MHz: 6 =
5.05 S/my: & = 34.7; p = 1000 kg/m’

Phantom section: Flal Section

Measurement Standavd: DASY3 (JEEE/TEC/ANSI C63.19-2007)

DASYA52 Configuration:

o  Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(4.91, 491,
4.91); Calibrated; 28.12,2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28. 12.2012;

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

o+ Electronics: DAE4 Sn60[; Calibrated: 25.04.2013

¢ Phantom: Flat Phantom 5.0 {front); Type: QDO00PS0AA; Serial: 1001
o DASYS2 528701137y SEMCAD X 14.6.10{7164)

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=dmm, dz=1.4mm

Reference Value = 64.081 V/m: Power Drift = (.00 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) =7.76 W/kg; SAR(10 ) = 2.22 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=dmm, dz=1.4mm

Reference Value = 64.694 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(1 g) = 8.45 W/kg: SAR(10 g) = 2.4 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube O; Measurement grich: dxe=dmm, dy=dmm, dz=l dmm

Reference Value =6&61.463 Y/ Power Dritt = 005 dB

Peak SAR cextrapolated) = 32 | W/kg

SARL gy = 783 Wikg: SAR{I0 g = 2,23 W/kg

Maximum valie of SAR cmeasured) = 187 Wikg

Caniticate Mo, DSGHZYEe 1061 Dec1d Page Aol 13

Page 315 of 349




Sony Mobile Communications (China) Co.,

SONY Ltd. Test Laboratory

Report No.: TARC-PY7-PM0817-
SAR-FCC-02

PY7-PM0817 SAR FCC Test Report

Edition 2 | Revision 0
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-12.00

-18.00

-24,00

-30.00

0 dB = [8.7 Wkg = 12,72 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1061

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency; 5500 MHz, Frequency: S80O MHz7
Medium parameters used: = 5200 MHz: ¢ = 5.38 S/m; & = 47.2; p= 1000 Lg/m Medium parameters
used: = 5500 MHz; o =58 S/m: E= 46.7; p = 1000 kg/m' . Medium parameters used: = 5800 MHz; o =
6.2 Sfm; & = 46.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

e Probe: EX3DV4 - SN3503: ConvE(4.91, 491, 4.91); Calibrated: 28.12.2012, ConvF(4.43, 4.43,
4.43): Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

o Sensor-Surface: !.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 25.04,2013

o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
« DASYS2528.7(1137% SEMCAD X 14.6.1((7164)

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

Reference Value = 58.941 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 7.41 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 1 7.3 W/kg

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

Reference Value = 59.228 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(! g) = 8.03 W/kg: SAR(10 g) =2.23 W/kg

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube : Measurement grid: dx=dmm, dy=dmm, de=1dnnn

Relerenve Value = 35.725 Vim: Power Drift = .02 dB

Peak SAR (extrapolated ) = 35,0 Wikg

SAR(L g1 =T.5 Wkg: SAR(10 ) = 2.07 Wikg

Maximum value of SAR tmeasured) = 135 Wikg

Ceaificala Mo DSGHgVZ 1081 Dect?d Page 11 ol 12
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dH
-0

-5.00

12.00

18,00

-24.00

-30.00

0dB = 18.5 Wikg = 12.67 dBW/kg

Cadificate Mo: DSGHZVZ-1061 Dec1d Page 12af 12
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Impedance Measurement Plot for Body TSI.
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Impedance Measurement Plot for Body TSL
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Cliant Sony Mobile CN (PTT) Certilicate Ho: D2600V2-1088_Aug14

[CALIBRATION CERTIFICATE |
| .
| Chc! D2600V2 - SN: 1088 [

‘ Campratian procedumels] QA CAL-05.v9
‘ Calibration procedure for dipole validation kits above 700 MHz

( Calvaton e August 11, 2014

|
| |
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Glossary:

TSL tissue simulating liquid

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

Accreditation o.: SCS 108

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validauon 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 lo position its feed
point exactly below the center marking of the flal 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 o 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 leed 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 (o calculate the

nomina! SAR result

The reponted uncertainty of measiirement is stated as the standard uncertainty if meastremen

0

prababitity of approximatety 95

izl

aie Mo LeBRONYL 1088 Aug e

phed by the coverage factor leee, which (o a normas disirib

Page 2ol A

fion corresoonds o a noverage
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Measurement Conditions

L{i\?'?'.\f..?lste"“ cnlhguraton. as far "sfi'i‘}'"’e" pnpaged. o e
DASY Version LIASYS Ve B8
: = B N ... B T
Extrapolation ) Advanced Extrapolation |
Phantom 1 Modusar Piat Phantco
{ Distance Dipole Center - TSL 1) mem with Spacer
poom Scan Resolution dx, dy, dz =5 mm
Wequency 2600 MHz = 1 MMz ‘)
Head TSL parameters
The following parameters and calculations were apphied.
Temperature ' Permittivity [ Conductivity
Nominal Head TSL paramoters 26GC | 39.0 196 mhaim |
A
Measured Head TSL parameters 220202)°C 375:6% 1.99 mhoim 26 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL | Condition
SAR measured 250 mW inpul power 14.5 Wikg
SAR for nommal Head TS\, parameters normalized fo W 57.1 W/kg = 17.0 % (k=2) |
—
SAR averaged over 10 cm® (10 g) of Head TSL | condtion |
SAR measured 250 mW input power f.42 Wikg |
SAR for nominal Head TSL parameters normalized to 1W 25.4 WIKg # 16.5 % (k=2) |
Body TSL parameters
The following parameters and calculations were applied.
H T
| Temperature Parmittivity Conductivity
Nominal Body TSL parameters 1 20°C | 525 2,16 mhofm
Measured Body TSL paramelers I 220202 °C 50,0 +6% 220 mhoim 4 6 %_‘
Body TSL temperature change during test <0.5°C - | -- B
SAR result with Body TSL
r 1
| SAR averaged over 1 cm’ (1 g) of Body TSL T Coonditson |
— ~ —_— — —_—
l SAR neasured N _1_1 nW ingut power | 19 ¢ ' I
L SAN Lo nominal Badly TSL raraineers rral et W 6R.9 Wikg x 17.0 % {k=2]

| SAR avaraged over 10 cm’ 110 ) of Bady TS0 ‘

G

"~

SAH eas e Afrk e
e e e = L s i M
AN o nooinal B ISy, oaaeers 25.3 Wikg 4 165 % (Kez)
Gerlioate 1o L2600 JORR Avg 14 ‘age o R
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Iry e e T P . S— S —— b — — T —
impedance iranstormed 1o feed point 51605212 |
Return Loss -255418

Antenna Parameters with Body TS

( Impedance. franstormed 16 feed point 47680-384

Return Loss -26.7dB
General Antenna Parameters and Design
Eiectrical Delay {one direclion) l 1,146 ns

Alter long 1erm use with 100W radiated power. only & slight vamming of the dipole near the fesdpoint can be measured.

The dipole is made of standard semirigic coaxial cable. The center conductor of the feeding fine is directly connected 1o the
second arm of the dipole. The antenna is therefore shoel-clrculted for DC-signals. On some of the dipoles, small ond capa
are added 1o the dipole arms in ordar 1o improve malching when loaded according to the position as explained in the
“‘teasurement Conditions” paragraph The SAR data are nol affected by this change. The overali dipole tength is stil

according 1o the Standard

to excessive force must be applied (o the dipoke arms. bacause Ihey might bend or the soldered conneclions near e

fesdpoint may be damagexi.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on March 15, 2014 |
vedilcate o 2BV TORR. g1 g o K
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DASYS Validation Report for Head TSL

Tesl Laboratory: SPEAG, Zurich, Switzerind

DUT: Dipole 2600 MHz: Type: D2600Y2; Serial: D260V 2 - SN: 1088

Communication Svstem: U110 - CW: Frequency. 2600 MHz

Medium parameters used: = 2600 MHz: ¢ = LU S/m; & =375, p = 100 L.t"hn‘

Phantom section! Flat Section
Measuremem Standard: DASY S (IEEEAEC/ANSIC63.19-2011)

DASYS2 Configuration:

o rohe: ESINDV L - §N3205: ConvI4d.46, 4.46, 4461 Calibrated: 20.12.201 %

o Sensor-Surlace: 3mm (Mechanical Surlace Detection)

o Electronics: DAF4 Sn601; Calibrated: 30.04.2014

«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o DASYS252.8.8(1222): SEMCAD X 14.6,1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube O:

Measaremient grid: dx=Smm, dy=5mm, dz=5min
Reference Value = 103.1 Vin: Power Diift = 0.02dB
Peak SAR {extrapolateds = 31.5 W/kg

SAR(] g) = 14.5 Wikg: SAR(10 g) = 6,42 W/kg
Maximum value of SAR (measured) = 19.5 Wikg

g -b.40

-tosu

16.20
21,60
zian
el = 105 Wkg = 1250 BW/kg
i e N YO0 TDRA A ta age ol R
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSI

Thate: | 10R 2114
Test Laboratory: SPEAG, Zunch, Switzerknd
DUT: Dipole 2600 MHz; Type: D2600V2; Sevial: D2600Y2 - SN: 1088

Commumication System: UID 0 - CW: Frequency. 2600 MHz

Medium parameters used, = 2600 MHz o = 2.2 S/ =500 p = 1000 kg/ny'
Phamtom section: Flat Section

Measurement Standaid: DASY S (IEEEALEC/ANST C63. 1922011

DASYS2 Configuration:
o Probe: ES3IDV3 - SN3205: Convid.24, 4.24. 4.2dy; Calibrated: 30.12.2013;
»  Sensor-Surface: Imm (Mechanical Surlace Detection)
o Electronics: DAE4 Sn601: Calibrated: 30.04.2014
o Phantom: Flar Phantom 5.0 (hack); Type: QDOOOPSOAA: Serial: 1002

o DASYS2 32.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 W Cube B:
Mensurement geid: dx=5mm, dy=5mm, dz=5mm

Relerence Value = 97,10 V/m; Power Drifi = -0.01 dl3

Peak SAR (extrapolated) = 31.5 W/kg

SAR(E ) = 14.5 Wikg: SAR(10 g) = 6.41 W/kg

Magimum vatue of SAR (measured) = 19.3 W/ikg

1560

2030

.00

OdB =193 Wikg = 1286 dBW/ky

atlcawe DUBLTTZ TORR fuig'a Paga T AR
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impedance Measurement Plol for Body TSI,
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Calibration Laboratory of
Schimid & Partnel

Engineering AG
Zoughausstrasse 43, 8004 Zusich. Switzertond

Schwelzerischer Kalibrierdiens!
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Serviake svizzoro dl larmtura
Swiss Calibration Service

Accoredited Ly Ine Swiss Accredilation Sarice ISAS)
The Swiss Accreditation Service is one of the algnatorios to the EA
Multitateral Agr for the gnition of calibration centificates

Client Sony Mobile CN (PTT)

Accreditation No.: SCS 108

Cortificate No: DSGH2ZV2-1176_Jul14

[CALIBRATION CERTIFICATE |
I |

| Object D5GHzV2 - SN: 1176
. 1
Calheatian predacarels) OA CAL'QZ.\Q
Calibration procedure for dipole validation kits between 3-6 GHz ]
Gatbralicn date: July 08, 2014 {

Ttz calirithon certificate documents (ive Hiecaahiity 10 nalivoal ssandards, wiveh reahize 1 pogsical umis of measuzeeients (S
The measurements and the uncariainties with conidencs (ruoenity we gy on e 1oty pages &t nre part of lhe cerlificate

| A¥ calitratons ave been conmycted o fhe cdosed dabosaiony aclily. envimomen! lempamtre (22 +3)°C sl hmiaty - 705 '

| Catvration Enuipmen! used (ME&TE crcal for caliveation)

Primary Stangdards D ¥ Cal Data {Certificate No.) Schedulad Colibeation
. Powar metar EPM-442A GBITAE0704 09:0ul-13 (Na. 217-01827) Oct-14
Pawar sensor 3P 8481A JS37292783 7. Oct- 13 (No. 217-01827) Oct-14 |
Pawar sansar HP 84814 | MY 41002317 OOc-13 (Ne. 21701828 Oct-14 |
Hedorenco 20 AR Attanil o SN, 5058 (20k) 03Apr 14 (Ne. 217-01918) Apr-14 :
Type b migmatch combinnlios SN 50472 (0R3E. V3.Api 14 (Ne. 11707921 Apr-15 :
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Calibration Laboratory of

ﬁ;@"g&\\ ] Schweizerischer Karbrierdiens!
Schmid & Partnar ' )

i (e} \ c Service swisse d'étaloanage
Enginearing AG \ g p 7 5" _ Servizlo svizzero di lartura
Zoughausslasse 43, 8004 Zurich, Switzerdand \(\/GRI(S \ 7 S swiss Calibeation Servica
fucretited Ly ho Swiss Acoredifation Serice (SAS Accraditation Ho.: SCS 108

The Swiss Acorodstalion Service Is one of the signatorkes 10 the EA
NMultilateral Agreament for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC 62208-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: "Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters™,
March 2010

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

c) 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 Technigues”, June 2013

Additional Documentation:
d) 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.

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
parallet to the body axis.

o fFeed Point Impedance and Returm Loss: These parameters are measured with the dipoie
positioned under the liquid filled phantom. The Impedance stated is transtormed from the
measurement al the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA conneclor and the antenna feed poinl
No uncertainty required.

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

o SAR normalized: SAR as measuied. normalized to an nput power of | W at the antenna
connectof
SAR for naminal TSL paramelers. The measured TEL parameters are used o caloutate the
nominal SAR result

"he reported uncertainty of measurenant |s siated as iha standarc uhcartainry of measureinen
| muiliphed by the coverage factor k= whiah for a mai distribution “omesponds tc a coverage
| provabiity of approgimately 95 |
1 R— ———— !
‘eiloate M DSOHDZ- 1176 1ol iy Pfage & of 18
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Measurement Conditions
"IAHY system conliguation as fac as ool gion o page 1 e y
DASY Verglon | FIASY S | < RR
._éﬂt‘;‘m“ - : = Arbvarced iiz-'nn\.‘.ar: m [ = - :
| Phaniom Modular Flat Pharion Vi
: Distance Dipole Center - TSLA 10 mam wilh Spacer
;ioom Scan Resolution - W Ay =40 mm, dz = 1.4 mm | Sraded Rario = | 4 (Z chrechan)

5260 bAHz 4. 1 MHz

| 5300 MHzZ 4+ 1 MHz

| Frequency 5500 MHz + 1 MHz2
| 5600 MHz + 1| MMz
| 5800 MHz + 1 MH2

|

Head TSI parameters at 5200 MHz

The fokowing paramaters and cakalations were applied.

Temperature ‘ Permittivity Conductivity 1
Nominal Head TSL parameters 220°C ! 36.0 4.68 mho/m
Measured Head TSL parameters ' {22002} C MEL6%N 4.46 mho/m + 6 % )
Head TSI temperature change during test v <05 °C | |

SAR result with Head TSL at 5200 MHz

SAR avoraged over 1 cm” (1 g) of Head TSL. | Conditlon 1
SAH measured 100 mW lnput powear | 8,23 Wy
SAR for nominal Head TSL paramelers | mormalized to W 81.5 W/kg % 19.9 % (ks2)
SAR averaged over 10 em’ (10 g) of Head TSL >r condition
SAH measured [ 100 mW input power 2.35 Wka
SAR for nominal Head TSL parameters | nomalizedto \W 23.2 Wikg + 19.5 % (ke2)
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Head TSI, parameters at 5300 MMz
The 'oliowing paraineters and caluulallons were ap)lied
Temperature Permittivity l Conductivity
i - o SR Sl le st Zba bbb it dsipabcisehds
| Nominal Head TSL parameters ! 20'C 459 476 mihavim
¥ - + —
| Measured Hoad TSL parameters {22002, C 304269 4 56 mho'm + B.9%,
. Head TSL temperature change during test <N5C |
SAR result with Head TSL at 5300 NHz
| SAR averaged over 1 cm’ (1 g} of Head TSL Condition |
[ SAR measured 100 mW input power 8.60 Wiky

Ls_AR for nominal Head TSL parameters

nonmalized 1o 1W

85.1 W/ kg £ 19.9 % (k=2) |

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

condition

SAR measured 100 mW nput power B 2456 Wikg
SAR for nominal Head TSL parameters nomalized 10 1W 24,3 Wikg + 19,5 % (k=2)
Head TSL parameters at 5500 MHz
The iollowing paramaters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4,96 mho/m
Measured Hoad TSL parameters 220202, 'C M24£6% | 474dmhoim 26 %
| Head TSL temperature change during test <0D5'C :
SAR result with Head TSL. at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL Gondition
SAR measured 100 MW input power 8.81 Wikg
SAR tor nominal Head TSL parameters normatized 10 W 87.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condion [ |
SAR measured 100 mWY input poyer ! 2.50 Wig
SAR 1or nomingl Head TSL parameters normalized o 1W | 24.7 Wikg + 19.5 % (k=2} |
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Head TSI parameters at 5600 MHz

The lbowing parameters and caloulations vere ap o

Temperature

-

5
*3 Permittivity

i ] ey
Conductivity ‘

7 A E AR AN

b f 6507 mho'n

Nomﬁml Head TSL parameters aen'e 5
| Measured Head TSL parameters (220202 'C MO0+£6% | ABimboimaB®
Head TS temperature change during lest <08°C |
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition _
SAR measured 100 mW input power 8.69 Wikg

SAR for nominal Head TSL parameters

normalized to 'W

85.9 Wikg = 19.9 % (ke 2)

SAR averaged over 10 e’ (10 g) of Head TSL

condilon

SAR measured

100 MW Inpat powes

246 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

24,3 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The lollowing parameters and calculations were appled

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3513 5.27 mho/m
Measured Head TSL parameters (22.0402)"C 3816 % | 5.04 mhaln: £6 %
Liioad TSL temperature change during test <05 C |L
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 8.31 Wikg
SAR for nominal Head TSL paramsters normatized 1o 1W 82,2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSI 1 condiicn
SAR measured 100 MW Inpd povier 2.35 Wiky
SAR for nominal Head TSL parameters normalized 1o 1W 23.2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MKz

The follwing pavarneters a1 ualsiaons vewe ajpled

Temperature | Permittivity l Conductivity
i Mominal Body TSL parameters 22006 a9l 5.50 mhavn
: Measured Body TSI parameters (e20+0.2)"C AT xR Y% H38 mholin B %
- 1
] Body TSL temperature change during test <05°C | |
SAR result with Body TSL. at 5200 MHz
SAR averaged over 1 om’ (1 g) of Body TSL Condiion
SAR measured 100 m\W input power 7.77 Wikg
SAR far nominal Body TSL parameters normadized to W 77.3 Wikg + 19.9 % (k=2)
| SAR averaged over 10 em’ (10 g) of Body TSL corlition )
SAR measured 100 mW Input power 217 Wikg
SAR for nominal Bady TSL parameters normalized to 1W 21.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0'C 489 5.42 mho/m
Measured Body TSL parametors (2n+02) 47646% | 551 mha/m26%
Body TSL temperature change during test <05'C
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ {1 g) of Body TSL Gondition |
SAH measured 100 mW input power | 7.89 Wy
SAR for noménal Body TSL parameters normalized 0 1W 78.5 Whg = 19.9 % (k=2)
[ SAR averaged over 10 m® {10 g) of Body TSL | condion
' - m—
| SAR measuiod 100 W nput powee 2.21 Wiky
! SAR {0 notwinai Body TSL parameters normaiized to 1W 22.0 Wikg = 19.5 % (K=2)
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Body TSL parameters at 5500 MHz

The (oluwing pacamaeters and caluuallons wee apmioed
. A/ ML

S-S
Temparature

Permittisity Conduetivity

I e e th 2 (b 44 & g
Mominal Body TSL parameters ) 200 4R f 59,68 mhoin
& " T— — e -
Measured Body TSL parameters (220£062) "C 472 %64 577 mho'm 1 6 %
Body TSL temperature change during test <05 °C |
SAR result with Body TSL at 5500 iiHz
———)
SAR averaged over 1 cm” (1 g) of Body TSL Candition -
SAR measured 100 mW inpual power 828 Wiy
SARA for nominal Body TSL parameters normalized to YW B82.4 Wikg = 19.9 % (k=2)
1
SAR averaged over 10 cm’ (10 ) of Body TSL conxlition !
SAR measured 100 mW input power ! 2 30 Wkg
SAR tor nominal Body TSL parameters normalized to 1W 22.8 W/ikg + 19,5 % (k=2)
Body TSL parameters at 5600 MHz
The foflowing parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 485 577 mhefm
Measured Body TSL parameters (2202021 °C 471 26% | 591 mho/m 2+ B %
. o, ars 1
Body TSL temperature change during tes! «05°C - i _
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition |
SAA measured 100 mW input power 8.34 Wiky
SAR tor nominal Body TSL parameters normalized to 1W B3.0 Wikg = 19.9 9% (ku2)
SAR averaged over 10 cm” (10 g) of Body TSL sondtion
SAH measurad 100 mW input powes 231 'Wikg

SAR for nominal Body TSL narameters normadized 1o 1VW

22.9 Wikg = 19.5 % (k=2)
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Body TSk parameters at 5800 Mtz
The foltowing pecamoters and calcilations vwere appied

RO U — T~ r1y |§ ~—C
| Temperature Permittivity Condhuctivity
. —_— —_— — — —_— i - - . S
MNominal Body TSL parameters 220G B2 6.00. miliorm
| Measured Body TSL parameters | (220202 "C 467 + 6 Y% BAR i £ 8 %
| Body TSL temperature change during test ' c05°C |
SAR result with Body TSk at 5800 MHz
SAR averaged over 1 cm’ {1 g} of Body TSL Condition
SAH measured 100 MW inpul power 7.78 Wiky
| SAR for nominal Body TSL paramelers normalized to YW [ 77.4 Wikg + 19.9 % (K=2) |
| SAR averaged over 10 em’ {10 g) of Body TSL conditian |
SAR measured OO MW Inpul power _r 2.15 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 'l 21,3 Wikg = 19.5 % (k=2)
® s HRTET 1 PRrve B e ) la Pagye AR
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Appendix (Additional assessments outside the scope of SCS5108)
Antenna Parameters with Head TSL at 5200 MHz

i peaance. lransionned 1o “-c(hl ;_mu"'. 48511 f{ 9 18l
vLﬂcmm Lass | -22908
Antenna Parameters with Head TSL at 56300 MHz
Impedance lransformed to leed pomt I 4R6 -4 0 ﬁ‘
Return Loss 1 -27.1dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, translormed to leed peint 52311412
b — — — — —————
Heturn Loss 31 5dB8

Antenna Parameters with Head TSL at 5600 MHz

Impedance, translormed 10 teed point

5290 +-0040

Return Loss

-31.0dB

Antenna Parameters with Head TSL at 5800 MHz

{ Impedance, transiormer to feed point [ 53.54-22 K :
| Return Loss : 28.0dB ]
Antenna Parameters with Body TSL at 5200 MHz
Impedance. Iransformed to feed pon! 485182 5440
Ratun Loss 24.9dB
Antenna Parameters with Body TSL at 5300 MHz
impedance, lransformaed to lead point 486 -2.5K
Retun Loss - §0.7 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, ransinnned 10 fead paint

| Hetum Loas
Pt ol —

Antenna Parameters with Body TSL at 5600 MHz

{" pedan20. rau sionmed 10 fee! noln|
el it

et Loss

1760014

——————————
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Antenna Parameters with Body TSI at 5800 vtz

H e T - - 1

frpedance, taastommed 1 lee] poly WLl -9

| SRS AL S A err— ST A,

Halum Loss
L

6.2 083

General Antenna Parameters and Design

Electrical Delay (one directon) 1 204 ns [

After long term use with 100W radiated power, anly & skght warming of Ihe dipole near e feedpoint can be measured.

The dipole 1s made of standard semirigid coaxial ¢able. The center conducior ol the feeding line is directly connecied to the
second arm of the dipole. The anterna is theretore short-circuitod for DC-signals. On some of the dipoles, smali end caps
are added 10 the dipole arms in arder 10 Improve maitching when loaded accordmg to the position as explained in the
"‘Measurement Conditions” paragraph. The SAR data are not affected by this change, The cverall dipole length is silit
according to the Standaid

No excessive force must be applied to the dipole arms, becauss they might band of the sotdered connections near the

feedpoint may be damaged
Additional EUT Data
Manufactured by [ SPEAG
Manufactured on . December 09, 2013
ertlicang 11 [100HV2- 1178 1119 Maga 11 ¢4 16
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DASYS Validation Report for Head TS1,

Dhites; S0 0T 2014}
Fest Labuoratary: SPEAGH, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV 25 Serial: DSGHzY2 - SN2 1176

Comimunication Systemi: UID 0 - CW Frequency: 5200 MHz, Frequency: 3300 MHz. Freguency: 3500
MHz, Frequency: 3600 MHz. Frequency: SO0 M1z

Mediam paranieters used: [ = 5200 MHz; o= 4.46 Sim: £ = 3406 p = 1000 kgim . Medinm parmneters
used: |'= 5300 MHz: 0 =4.56 Sf'm' = 3d.4: p = 1000 kg/m |, Medium parameters vsed; = 5500 MUz o =
474 5/, = A 20 p = 10 kg/m Medium pacameters used: | = S600 MHz. g =484 5/m; &, = i p=
1000 kg;'m' , Medium parameters used: = 5800 MHz; o = 5.04 S g, = 33,8 p= 1000 kg/m'

Phantom section: Flal Section

Measurersent Standard: DASYS (IEERAEC/ANSECOX 19 200 1)

DASYS2 Configuration:

« Probe; EX3DV4 - SN3503: ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013. ConvF(5.2, 5.2, 5.2)
Cabbrated: 30.12.2012, ConvFS5.04, 501, 5.00 . Calibrated: 30.12.2013, ConvFid. 86, 4 .86, 4. 86}
Calibvated: 201220138, ConvFi4.91, 491, 4,911 Calibrated: 30.12.201 3

»  Sensor-Surface: | .dmm (Mechanical Surlace Detection)
o EBlectropics: DALE4 Sno0!: Calibrated: 30.04.2014
o Phantom: Flat Phantom 5.0 (ironty: Type: QDOOOPSOBAA; Senal: (001

o DASYSZ 528801222 SEMCAD X 146107331}

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

Reference Value = 63.85 V/im; Power Diift = 006 dB

Peak SAR (extrapelated) = 30,3 Wikg

SARQ1 p) = 8.23 Wikg: SAR(I0 g) = 2.35 Wik

Maximum value of SAR tmeasured} = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW ., dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement gricd: dx=dmm, dy=dini, dz=1 4mm

Relerence Value = 64.31 Vi Power Dl = 006 (B

Peak SAR (extrupniated j = 328 Wik

SAR(] gi = 8.6 W/kp: SAR(10 g1 = 2.46 W /iq-

N value of SAR tmessuredy = 2001 RE

Dipole Calibration for Head Tissace/Pin=100m W, disi=1Omm, F=880¢ MUz /oom Scan

thist=1bmm (BxBxT)/C ube O Meaureinen gl a4 Vehs NP
Relpenie Value = 00 bxY Ve Power Ihift = |
POk SAR ey et \S.2W Ry
SAR) 3 l__xnl W K’; SARY ]“Rl 25 W Ky
| | I s\ GOl = | Wik
wctificate Mo DSGHZVE TR | '‘age ! 0f TR
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=LAamm (8x8x7)/Cube 0z Mewwrenen! grid: de=dman dy=diman dz=14n

Reference Value = 6377 Vi, Power Dl =007 did

Peak SAR texlvapolated) = 34.9 W/kg

SAR(] g) = 8.69 W/kg: SAR(T0 g) = 2.40 Wik

Maximum value of SAR (measuredi = 21.0 W/ikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 Miz/Zoom Scan,
dist=1.4mm (8x8x7 }/Cube (1 Measurement grid: dx=dmm. dy=4mns, dz=1 4nmn

Reference Value = 60.90 Vim; Power Drift = 0.05 dB

Peak SAR (eximapolated) = 34.9 Wikg

SAR(T g) = 8.31 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured ) = 20,3 Wikg

-12.00

-18.00

-Z24.00

-30.00

0 dB = 20.3 Wrkg = 13.07 dBW/kg

o0 A OLGHANE- 1 | 26 a4 e et A
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Impedance Measurement Plot for Head TSL

B Jul 2014 1173B:47
i 154 S l2 4859 909w A0 s pF 5 QR0 600 M

LMy o
)o 1
CIRE-TOWAL:
449 .6 1
SO0 19

) -"e' -
D
£
e
I_ L]

859

p %6 %M
R " ED0Q 3,

LR R T
el bl g
H D00 e

W
CH2 =11 06 S dB/REF -20 d& it-22,854 dB T 200,000 990 MHz
ol IHZ Nar o
2i-27.097 48
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DASYS Validation Report for Body TSL

Dute: 8.N7 2
Test Labaratory: SPEAG, Zunch, Switzetlgu!
DUT: Dipole 8GHz: Type: DSGHzV2; Serdal: DSGHzV2 - SN: 1176

Connunication Systen: UTD 0 - CW; Frequeney: S200 Nz, Frequency: S300 MHz, Freguency; 5500
MHz, Frequeney: 5600 MHz. Freguency: 580G M1z

Medium pariuneters nsed: =520 MHz o= 538 S/m; & =477, p = 1000 kgjm' . Medium parameters
used: 1 = 5300 MHz; o =551 S/, & =47.6; p= 10DD kg/nl: , Medium parameters used; = 5500 Mz, o =
577 Shns g = 47.2: p = 1000 kg/m” , Medium parameters used: = 5600 MHz; 6= 591 S/mi e, =47 1 p=
1000 kg/m' . Medium parameters used: (= SR00 MHz;, a = 6,18 S/in; &, = 46,7 p = 1000 kg/m'

Phantom section: Flat Section

Measureinent Stumdard: DASYS (IFEFATC/ANSECO3 19200 1)

DASYS2 Configuration:

o  Probe: EX3DV4 - SN3503; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvE(4.76, 4.76,
4.76); Calibrated:; 30.12.2012. ConvF(4.52. 4,52, 4.52): Calibrated: 30.12.2013. ConvF4.3, 4.3, 4.3);
Calibrated: 30,12.2013, ConvF{d 47, 447 4.47). Calibrated: 30.12.2013-

«  Sensor-Surface: | 4mm (Mechameal Surface Detection}
+  Llectronics: DAL4 Sno01; Calibrated:; 30.04.2014
o Phantom: Flat Phamom 3.0 (backy: Type: QIXNUOPIOAN; Serint; 142

= DASYS2 S28.501222); SEMCAD X HL.6 17331 )

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

Reference Value = 60.09 Vi Power Drift = )04 B

Peak SAR (exwapolated) = 30.4 Wikg

SAR(I g) =777 Wikg: SAR(10 g) = 2.17 Wikg

Maximum vitlue of SAR (measured) = 180 W/ikg

Dipoie Calibration for Body Tissue/Pin=100m W, dist=10mm, f=5300 AMHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: da=dmnn, dv=dmimn, dz= 1 o

Reference Value = 6001 F Vim: Power Drift = -0.01 (113

Peak SAR rexiapolated) = 31.6 W/ikg

SARCH g) = T.80 Wikg: SAR(10 g = 2.21 Wikg

Masimom vidue of SAR tineastred s = IR Wikg

Dipole Calibration for Body Tissuc/Pine=100m VY . dist=10mm, f=8500 Mz Zoom Scan.
i

dist=1.dmn (BX8xTVCuhe (b Measourensen gilih dbazdinne desd i, da= L
Reteresve Valpe = a0 13 VA Mawer Dol = 0100 s
el SAR fexirimobiged ) = A WikE
SNARG Bi= R.28 “"KK: SARI !Hul =2.3W IRK
"\-‘,, \ e ol SAe ! I ) = | [N g
Dertifae ! MLVE 1ITR Julta Phaye L
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =560 Mz Zoom Scan,
dist=1.dmm (Bx8x7/Cabe 2 Mewsumment grid: dxs=q lv=diann alze=1

Relerence Value = 3956 Vi Power Diilt = 0,03 185

Feak SAR (extmapolated) = 36,4 W/ikg

SAR(] g =834 W/kg: SAR(10 g) = 2,31 W/kg

NMaxamum value of SAR (measured) = 20.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW. dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=dmm, dz=1 4o

Reference Value = 56,60 Vim; Power Drift = 0,04 dB

Peak SAR (extrapotated) = 36,0 Wikg

SAR(T g) =778 Wikg: SAR(I0 g) = 2,15 W/ikg
Maximum value ol SAR (measured) = 9.0 W/kg

-6.00
= -12.00
-1.u0

-24.00

-30.00

(0dB = 19.0 W/kg = 12,79 dBW/kg

Cgiiae ) 3l H | Faye | LB
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impedance Measurement Plol for Body TSI,

F lul Q44 17z3tdL
CH :: 1p D0, 008 ODO M
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H1 Ml o
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L
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45 53,004
.Ton
i " 0000 ol
LR PR L
Hha 8w
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Hid
CH2 s1a LO6 S dBs REF -20 o= 11-24.886 0B 5 200,000 000 MMz
HeMlarie
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v 3 322 dé
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)

P T 2. 56" dB
flg & S K —_— (4] S.E0000 Hz
b o B r
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A 5,£0000 €4
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APPENDIX F: ANTENNA DESCRIPTION
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Type Internal- antenna
Location Bottom of phone
Main and WIlan antennas distance 99.48mm
Dimensions Max length 62.1mm
Max width 10mm

Sub /GPS Anfenna '“\

WLAN antenna —

26 90

v y ey

—NFC Antenna

3065

5470

)

p 2.1

Man Anlenna <

Back view of antenna positioning diagram with separation distance
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APPENDIX G: GLOSSARY

BW - Bandwidth

DTS - Distributed Transmission System
DUT - Device under Test

EUT - Equipment under Test

FCC - Federal Communication Commission
FCCID - Company ldentifier at FCC

HW - Hardware

IC - Industry Canada

Inv. No. - Inventory number

LTE - Long Term Evolution

N/A - Not Applicable

NP - Not Performed

PCE - Personal Consumption Expenditure
OET - Office of Engineering and Technology
RB - Resource Block(s)

SAR - Specific Absorption Rate

S/N - Serial Number

SPLSR - SAR-to-(peak-locations spacing) ratio
SW - Software

UNII - Unlicensed National Information Infrastructure
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