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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.

©Copyright. All rights reserved by CTTL.
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Picture D.5 Test positions for desktop devices

D.4 DUT Setup Photos

©Copyright. All rights reserved by CTTL.
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

Frequency 835 835 1900 1900 2450 2450 5800 5800
(MHz) Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 | 55.242 | 69.91 58.79 72.60 65.53 65.53
Sugar 56.0 45.0 \ \ \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18 \ \
Preventol 0.1 0.1 \ \ \ \ \ \
Cellulose 1.0 1.0 \ \ \ \ \ \
lycol
Glyeo \ \ | 44452 | 2096 | 4115 | 27.22 \ \
Monobutyl
Diethylenglycol
lethylenglyco \ \ \ \ \ \ 1724 | 17.24
monohexylether
Triton X-100 \ \ \ \ \ \ 17.24 17.24
Dielectric
€=41.5 | €=55.2 | €=40.0 | €=53.3 | €=39.2 €=52.7 €=35.3 €=48.2
Parameters
0=0.90 | 0=0.97 | 0=1.40 | 0=1.52 | 0=1.80 | 0=1.95 0=5.27 0=6.00
Target Value

©Copyright. All rights reserved by CTTL.
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table F.1: System Validation

Probe SN. Liquid name Validation date Frequency point Status (OK or Not)
3151 Head 850MHz Sep. 06, 2014 850 MHz OK
3151 Head 1750MHz Sep. 03, 2014 1750 MHz OK
3151 Head 1810MHz Sep. 03, 2014 1810 MHz OK
3151 Head 1900MHz Sep. 07, 2014 1900 MHz OK
3151 Head 2450MHz Sep. 02, 2014 2450 MHz OK
3151 Head 2550MHz Sep. 08, 2014 2550 MHz OK
3151 Body 850MHz Sep. 06, 2014 850 MHz OK
3151 Body 1750MHz Sep. 03, 2014 1750 MHz OK
3151 Body 1810MHz Sep. 03, 2014 1810 MHz OK
3151 Body 1900MHz Sep. 07, 2014 1900 MHz OK
3151 Body 2450MHz Sep. 02, 2014 2450 MHz OK
3151 Body 2550MHz Sep. 08, 2014 2550 MHz OK

©Copyright. All rights reserved by CTTL.
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ANNEX G Probe Calibration Certificate
Probe ES3DV3-SN:3151 Calibration Certificate

" In Colsboraton with b= ‘M_::;/f
=777 s p e a g lacmA
CALERATION LABDRATORY LT
T
Add: e 51 Xueyusn Rood. Haidian Districe, Beijing, 100191, China T WY CALIBRATION
Tel: +B6-10-625M633-2079  Fax: +86-10-62304633-2504 halat Mo. LOSTO

E-mail: ctili@chinatil com Hizp: Pawrw. chinatil ¢

Client

CTTL{South Branch Cartificate No: Z14-87077

Object ES30V3 - SN3151

Calibration Procedure(s) TMC-OS-E-02-185

Calibration Procedures for Dasimetric E-field Probes |

Calibration date: Saptember 01, 2014

Thiz calibration Certificate documents the fraceability to national standards, which realize the physical units of
measurements(Sl). The measuraments and the uncertainties with confidence prabability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed |aboratory facility. environment temperatureZ2:ayc and
hurmidity=70%,
Calibration Equipment used (MATE criical for calibration)
Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Metar MNRP2 | 101919 0f-dul-14 (CTTL, No.J14X021485) Jun-15
Pawer sensor  NRP-Z31 | 101547 O1-dul-14 {CTTL, Mo.J14X02145) Jum-15
Power sensor  NRP-Z31 | 101548 01 =Juil-14 (CTTL, No.J14X02145) Jun-15
Reference10dBAtenuator | BTOS20 12-Dec-12(TMC Mo.JZ12-857) Dac-14
Reference2DdBAttenuator | BTO267 12-Dec-12(TMC, Mo.J212-856) Dec-14
Reference Probe EX30V4 | SN 3845 03-5ep-13(SPEAGNo EX3-3846_Sep13) Sep-14
DAE4 8N 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
[
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.} Scheduled Calibration
SignalGeneratorMG37T00A | 6201052605  01-Jul-14 (CTTL, No J14X02145) Jun-15
Metwork Analyzer ESO7T1C | MY46110673  15-Feb-14 (TMC, Mo.JZ14-T81) Fab-15
Namae Funection Signature
Calibealed by. Yu Zongying SAR Test Engineer e o
ool by Qi Dianyuan SAR Project Leader g e
Approved by Lu Bingsong Deputy Director of the laberatory | 77 <™ ZPZ

lesued: Septamber 02, 2014
| This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Mo: Z14-97077 Page 1 of 11
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h" CALBATION LABORATORY
Add: Mo 51 Xueyuan Rosd, Hasdian Distrier, Beijing, 100191, Chima
Tek +A6-10-62304433-207% Fioc: +86-10-62304633-2504
E-mail: exibichinan]. com 1w clrinanlon

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sansitivity in TSL f NORMx .z

DCP diode compression point

CF crest factor (1/duty_cycie) of the RF signal
ABCD modulation dependent linsarization parameters

Polarization @ @ rotation around probe axis
Polarization 8 B rotation around an axis that iz in the plane narmal to probe axis (al measurameant canter), i
B=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz o 3GHz)", February 20405

Methods Applied and Interpretation of Parameaters:

«  NORMx y.z Assessed for E-field polarization B=0 (f<800MHz in TEM-cell; f=1B00MHz: waveguide).

NORMx, v,z are only intermediate values, e, the uncenainties of NORMx, v,z does not effect the

E* -field uncertainty inside TSL (see below ConvF).

»  NORM(Mx ¥z = NORMx .z frequency_response (see Frequency Response Chart), This
linearization is iImplemented in DASY4 software versions later than 4.2, The uncedainty of the
frequency respanse is included in the stated uncerainty of ConvF,

o« DCPx,yz DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required), DCF does not depend on frequency nor media.

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

o«  Axyz Bxyz CxpzVRxyzA B.C are numercal linearization parameters assessed basad on the
data of power swaep for spacific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

& ConvF and Boundary Effect Paramelers: Assessed in fiat phantom using E-field (or Temperature
Transfer Standard for f=B00MHZ) and inside waveguide using analytical field distributions based on
power measurements for f *B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valuad are given.
These parameters ane used in DASY4 software to improva probe accuracy close to the boundary
The sensitivity in TSL corresponds to NORMyx, y,z* ConvF whereby the uncerainty corresponds to
that glven for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
aliows extending the validity from+50MHz to+100MHz.

»  Sphenical isotropy (3D deviation from isoiropy): in a field of low gradients realized using a flat
phantom exposed by a patch antanna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
prabe tip (on probe axis). Mo tolerance required,

»  Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncartainty required).

Centificate No: Z14-97077 Page 2 0f 11
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Add: Wo, 51 Xueyuan Road Haidian Diistrict, Beijimg, 1000191, Chira
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Probe ES3DV3

SN: 3151

Calibrated: September 01, 2014
Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Certificate No: Z14-97077 Page 3 of 11
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Add: Na, 51 Xweyuan Road, Haidian District, Beijing, 100191, China
Tel: +&6- 106230463 3-2079 Fax: +B6-10-62 30463 3-2504
E-mmil- citlimchmatt].com Htpe! 'wwone chimuit]cn

DASY — Parameters of Probe: ES3DV3 - SN: 3151

Basic Calibration Parameters

Sensor X | SensorY | Sensor £ Unc Ik!}j
Norm{pVivim)®)* (111 1.20 | 1.14 +10.8%
DCP{mV)® 103.4 | 103.3 | 102.9 —

Modulation Calibration Parameters

Ui Communication LY B c | D VR | Ung
System Name dB dBpV dB mv | (k=2)
o cw X !_l]D | 0.0 | 1.0 | 0.00 | 264_! _ +2.3%
¥ 0.0 0.0 1.0 275.7
z 0.0 100 11.0 | | 268.7

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

* The uncertainties of Norm X, ¥, 2 do not affect the E*-fisld uncertainty inside T5L {see Page 5 and Page B)
B Mumerical linearization paramefer. uncertainty not required.

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

Certificate No: Z14-87077 Page 4 of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Head Tissue Simulating Media

f MH2) P!;';;;f c“”".’[:‘:;::“’_.::nmpx ConvF Y | ConvFZ | Alpha® ::::'j |:.::::

850 415 0.92 6.04 6.04 604 | 041 [ 149 [+12%
200 41.5 | 087 617 6.17 617 038 | 155 | +12% |
1810 400 | 140 5.44 544 | 544 | 057 | 148 | £12%
1900 40.0 140 | 518 | 516 | 516 | 074 | 125 | +12%
2000 40.0 1.40 523 | 523 523 | 050 | 157 [+12%
2100 39.8 149 525 | 525 | 525 | 074 | 124 | +12%
2300 39.5 1.67 4.91 481 | 491 | 073 | 121 [+12%
2450 |2 1.80 4.71 471 471 | 082 | 116 | +12%
2600 | 200 1.86 457 | 457 | 457 | 089 | 114 | x12%

¥ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else il is restricted to £50MHz. The

uncartainty is the RES of ComvF uncerainty at calibration frequency and the uncertalnty for the indicated frequancy band,
F at frequency below 3 GHz. the validity of tissue parameters (e and o) can be relaxed to £10% if liquid compansation
formula is applied fo measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricied 1o £5%. The uncenainty is the RSS of the ConvF uncertainty for indicated targed tissue parameters.

B alpha/Depth are determined during calibration. SPEAG warrants that the rermaining deviation due o the boundary

effect after compensation s always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequancies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,

Certificate No: Z14-97077 Page 5 of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Body Tissue Simulating Media

'fp.n_uzf P-:;;TLF c""'.‘:::r? ConvF X | ConvF Y | ConvF Z | Alpha® t:::n: :L"_": |
850 55.2 0.99 6.14 6.14 814 | 024 | 178 | £12%
900 550 105 6.08 6.08 608 | 051 | 143 | £12% |
1810 | 533 1.52 5.03 508 | 503 | D52 | 1.54 | £12%
1900 533 152 477 477 477 | D48 | 166 | +12%

| 2000 523 | 152 5.00 5,00 500 | D68 | 133 | +12% |
2100 532 1.62 5.04 504 504 | 073 | 132 | £12%
2300 | 528 181 | 456 456 | 456 | 058 | 1.57 | +12%

| 2450 | s27 1.95 442 | 442 442 | 067 | 139 | +12%
2600 52.5 2.16 426 | 426 426 | 069 | 1.37 | +12%

© Fraquency validity of £100MHz only applies for DASY v4.4 and higher (Page 2). else it is restricted to 250MHz. The

uncefainty |& the RSS of ConvF uncertainty at calibration frequency and the unceriainty for the indicated frequency band
F At frequency below 3 GHz, the validiy of tissue parameters (e and o) can ba relaxed to $10% if liquid compensation
farmula & apolied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is

restricled to £5%. The uncaranty is the RSS of the ConvF uncertainty for indicated target tissue parameters,

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due fo the boundary

effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip dimmeter from the boundary,

Certificate No: Z14-97077 Page & of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
Certificate No: Z14-97077 Page 7ol 11
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Receiving Fattem (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +0.9% (k=2
Certificate No: Z14-97077 Page & of 11
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Dynamic Range f(SARpzaq)
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SAR[mWI/cm ]
—8—not compensaled  —8— compensated
g
=
g
]
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SAR[mWem ]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No: Z14-97077 Page9of 11
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Add: Ne.$1 Xueyuan Rosd, Hasdian District, Beiging, 100191, China
Fax: +86=V0-62 3046332504

Tek: +AG-10-6214613-207%
E-mail; enik@chinattl. com Hiep: v
Conversion Factor Assessment
f=1810 MHz, WGLS R22(H_convF)

f=900 MHz, WGLS R9(H_convF)

Deviation from Isotropy in Liquid
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T
Uncartainty of Spherical Isotropy Assessment: £2.8% (K=2)

Page 10of 1N
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 85.2
Mechanical Su;al:e Detection Mode . enabled
Optical Surface Detection Mode disable
| Probe Overall Length 33Tmm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
| Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor ¥ Calibration Point 2Zmm
Probe Tip to Sensor Z Calibration Point . 2mm
Recommended Measurement Distance from Surface | 3mm
Cestificate Mo: Z14-07077 Page 11 of 1]
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ANNEX H DIPOLE CALIBRATION CERTIFICATE
850 MHz Dipole Calibration Certificate

Calibration Lﬂbﬂmtﬂﬁf of ;":iﬁi"kl Echwelzerischer Kalibrierdienst

Schmid & Partner ﬁi Service sulsse o'élalonnage
Engineering AG T Servizio svizzoro di taratura

Zeughausstrsse 33, BG4 Zusich, Switeerland Hy AN Swisa Caliration Sarvice

Accrodned by the Swiss Accreditation Service [343) Accreditation Ho.: SCS 108

Thie Swiss Accreditation Service is one of the signatories to the EA
Multilaieral fgreemeil fes e reeagnition of callbratlon certificates

ciiens  CTTL (Auden)
|CALIBRATION CERTIFICATE |

Cortiticate teo: DEASV2-4d068_Augid

Object Daasve - SM: 4d0e9

QA CAL-05.v9
Calibrafion procedure for dipole validation kits abowve 700 MHz

Caltralian prossdumis)
Callorabion dada:

August 28, 2014

This calfambion certficale documents s lacealikly 1 naticnal slandards. whch raaiza the physical unis of measuremnenls S0
The maasenments and the uncefardies wilh conlidanss probakility ara ghaan on the Iofowing pages and ane o of e ool icabs

All cakbrations have boen canducted in he cloded labceatony lacdity. amananmant lempemiure 122 2 30 and humidiy < 20%.

Caltealinn Equipment used (MATE crical dor calibeallan|

Primary Standands [[=}] Cal Date (Camficaia Mo Schedulnd Calinraton
Power malés EFR-1428, CIBETAROTOE -0t -13 {No. 217-00827) Ol-14

P iz it HP SE81A USIFHRTER 09-Owl-13 INa. 217-00E27) Ol-14

Powes sensar HP 88814 ATY21092317 D8t =13 (Mo, 21 7-0182E)] Osl-14

Fisdsrarae 20 0B Atlenuahor S20; GOSE (20K] g 14 (Mo, 217-00818) Ape-is

Tipeas-M mismaich combinaton S BO4T.2 ) Q62T Cl-Agi-14 {Ma, 297-00521] Apris

Retarercs Proba ES30W3 SM: 2208 30-Dec-13 (Mo, ES3-3205 Dect®) Dac:14

DAES | SN: B0 18- Aug-i4 (Mo DAEL-EDT_Augid) Aug-15

| Socorddany e lips Chack Dite lin housa) _ Schwdubed Check
AF ganamtor RAS SMT-06 100005 D4-Aug- [In house chack Ogl-13) In heusg chack: D16

Malwork Analyzar HP 8753E UEaraa0iig Sa208 18-0et-0F e Peonee check Det-13} In howse chack: a1

Flame Fufiaan Sionaing
Calfomied by Micnael Wabar Lahorniory Tochmician (&( ﬁé
‘i
Approved oy Matja Pokovie Tochnical Manages e

e
- P PR
= o

-

IaguRiE Ausgeist 28, 2014
This calibration ceificate shall rol be eproduced axcept in full wiihoul wrtnen anproval of the laboragany

Cerdicate Me: DEISV2-4d069 _Augid Paga 1 af 8
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Furich, Switmrland

Sehvseizerischor Kalibrierdiensl
Sarvics suiass d@talannage
Servizio svizoena di laratura
Bwias Callbration Servies

Accradiad y Tha Swiss fccrediation Serace |3A3) Acsreditation Mo SCS 108
Thi Swiss Accreditation Service ks one of the signataries to the B4
Mullitsleral fugreamant 1o the recagnition of callbration certificates

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.v.z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 15268.-2013, “IEEE Recommended Fractice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Caommunications Devices: Measurement Technigues”, June 2013

b} IEC B2208-1, 'Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices uzed in close proximity to the ear (frequency range of 300 MMz to 3 GHz)",
February 2005

¢) KDB 8BEEE4, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Additional Documentation:
d) DASYAS System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Furiher details are available from the Validation Beport at the end
of the cenificate. All figures stated in the cerificate are valid at the frequency indicated,

s  Antenna Farameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms arented
parallel to the body axis.

» Feed Point impedance and Return Loss! These parameters are measurad with the dipole
positionad under the liguid filled phantom. The impedance stated is transtermed from the
reasurament at the SMA connector to the feed point. The Return Loss ensuras low
reflected power. No uncartainty reguinad.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncenainly required.

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

+  SAR normalized: SAR as measured, normalized to an input powar of 1 W al the anlanna
connector,

s SAR far norminal TSL paramatars: The measured TSL parameters are used to calculate the
nominal S4F result,

The reparted uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nermal distribution corresponds 1o a coverage
probability of approximately 5%,

Cefilicate No: D835V2-4068_Aug14 Page 2 of B
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Measurement Conditions

DASY gystem configuration. as far as nol given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extapnlation
Phantam Muoduler Flat Fhantem
Distance Dipale Center - TEL 15 mm wall SpaEcer
Zoom Scan Aesolution dx, dy, dZ =5 mm
Freguenay B35 MHz £ 1 MHz ]
Head TSL parameters
The following parameters and cakculations wena applied,
Temperalure Parmittivity Conductivity
Hominal Head TSL parameters 2e0eG 41.5 0.80 mhadm
Measured Head TSL parameters (22,0 £ 0.8 O | 420 2 6% 084 mho'm £ 6 %
Head TSL temperature change during test <05°C o
SAR result with Head TSL
SAR averaged over 1om’ {1 9] of Head TSL Cendition
SAR rsasured 2R0 mW input power 243 Wikg
SAR for nomingl Head TSL parameters nommalizad o 1% L.43 Wikg =170 % (k=2}
SAR averaged over 10 em’ (10 g) of Head T5L condion
SAR measuned 250 miW input powar 1.56 Wiko
SAR for naminal Head TSL paramaters normatized to 1W B.17 Wikg = 16.5 % (k=2)
Body TSL parameters
The follawing parametars and calculalions ware apphed.
Temperatura Permillivity Cendustivity
Nominal Body TSL paramaters 22.0°C 56.2 0.97 mihad'm
Measured Body TSL parametars 22.0£02)°C E52+6% 1.01 mhaim = 8 5
Body TSL temperaturs change during tast =050 |
SAR result with Body TSL
ShF sversged over 1 em’ (1 g of Body TSL Condition
SAH messunad 280 mW input powar 245 Wik
SAR for nominal Body TSL paramaters I normalized to 19 8.55 Wikg = 17.0 % (k=2)
| SAR averaged over 10 em’ (10 g) of Body TSL condiion
| 5AR measured 250 W inpul P 1.82 Wikg
i SAR for nommal Body TSL paramsiers narmialized b 1W .33 Wikg = 16.5 % (k=2)
Cerilicate Mo; DE3SV2-44089_Augid Page 3¢ B
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance. transtarmed to fead point 93340 +08H

Redurn Loss - 29.7 dB

Antenna Parameters with Body TSL

Impadance, transformed 1o fesd poant A8E (- 1.4 ji2
Hatum Loss -34.5dB

General Antenna Parameters and Design

| Elecirizal Detay (one direction) 1,383 ns

At long lerm wse with 100W radiated powar. onfy a slight warnng of the dipgole near the leedpond can De maasured.

The dipole = made of s1endard semingd coaxial cable. The center conductor of the leeding line i3 direcily connected 1o the
sacond g of the dipole. The anlanna is therefore shor-cirsed for DC-signals. On 3ame of the dipodas, small end caps
are added to the dipoke arms n ordar 1o improve matching when loased accarding o the positbon a5 exgiained in he
*Measuramant Conditions” paragraph. Tha SAR data are nol affecied by this change. The avesall dipale lengih = sl
aceordng 10 the Standand.

Mo excessive force must be applied 1o the dipole ames, bacause they might band or the soldered conneclians near 1he
feednaint may be damagad

Additional EUT Data

htanufactured by SPEAG
Mdanufactiured on November 0, 2007
Certificate Moo DEISV2-4d065_Awg14d Faga 4 ot 8
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DASYS Validation Report for Head TSL

Date: 28.08.2014

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE3SV; Serial: DEIZVI - EN: 4d6Y

Communication System: LD O - CW; Freguency: 835 MHz

Medium parameters used: £ =835 Mz o= 094 5/m; =42, p= 1D kg.‘m‘
Phamtom section: Flal Seclon

Measurcment Stundard: DASY S (I[EEEIEC/ANST Co2 19-201 1)

DASYSZ Configurution:

Probe: ESADW3 - SN3205; ConvFi(6.22, 6.22, 6.22) Calibrated: 30, 12,2013,
Sensor-Surface: Imm (Mechanical Surface Detection)

Electronics: DAE4 Snobl: Calibrated: 18.08,2014

Phantom: Flat Phantom 4.90; Type: QDODOP49AMA: Serdal: 1001

DASYSZ 52.5.8(1222); SEMCAD X 14.6. 1{T331)

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

Reference Valee = 36.74 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.61 Wy

SARIL gh =243 Wike: SAR(10 g) = 158 Wikg

Maximum value of SAR (measured) = 2,85 Wikg

dB

1}

2,40

-4.80

-T.20

-9.60

-12.00

DdB =285 Wikg =435 dBWikg

Ceificale Moo DEISVE-4d059_Aug14 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drate: 27.08.2014

Test Laboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN 4die?
Communication System: UID 0 - CW; Frequency: 835 MHz .
Medium parumeters nsed: F= 835 Mz o= 101 5/m; & =35.2: p= 1000 kafm”
Phanimn section: Flul Section
Measurement Standard: DASY 5 (IEEENTEC/ANST C63. 19-2011)
DASYSZ Configuration:

s Probe: ES3DW3 - SN3205; ConvE{6.0%9, 6.09, 6.09); Calibrated: 30,1 2,201 3;

o Sensor-Surface: Imm (Mechanical Surface Detection)

»  Electronics: DAE4 Snall: Calibrated: |8.08.2014

o Phantom: Flat Phantom 4.91; Type: QDODOP49AA; Senial; 1001

« DASY3IZ 328801222 SEMCAD X (46187331

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube ()
Measurement grid; dx=53mm, dy=5mm. de=5mm

Feference Value = 534,97 V/m; Power Drilt = 0,01 dB

Peak SAR (cxtrapolated) = 3.60 W/ka

SAR( g) = 246 Wikg: SAR(ID g) = 1.62 Wike

Maximum value of SAR (measured) = 2.87 Wikg

Fa

-17.m

0 dB = 2.87 Wikg = 4.5% dBW/kg

Cefilicate Mo D835V2-4dDE9_Aug 14 Page 7 of B
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Impedance Measurement Plot for Body TSL
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of Pl

Schmid & Partner iﬁf

Engineering AG =]

Loughausstrasse 43, 8004 Zurich, Switzeriand 1':.1-;'%-"';‘.:\.“:3
i st

Actredived by ihe Swse Acsredlalicn Sanvice (SAS)
The Swiss Accreditation Service i= one of the signatories to the EA
Mutiilsteral Agreement for the recognition of calibration cestificales

CTTL {Audsan)

Client

No.114Z47765-SEMO1
Page 100 of 116

g Schweizerischer Kalibrierdéenat

c Sarvice sulz=s d'étalonnage
Farvizio svizzero di taratura

5 Swiss Catibration Service

Accreditation Mo.: SCS 108

Cartificste Mo: D1900V2-5d101_Julid

CALIBRATION CERTIFICATE

Objoat D9povz - BN: Bdi101

QA CAL-05.v8

Calkbratian procedunss]

Cuklralian dals

July 23, 2014

Calbeatian Equipment used (METE criical lor caiibraton]

Calibration procedure for dipole validation kits above 700 MHz

This caliiraton ciilicaty documenls the iraceabiily |o ratonal standands, which realize tha physcal unils of measurernants (51),
Thee measuemnls and e uncedainties with sonlidanca prababiily are graen on the following pages and ara part of tha carilioate.

Al calibrations hiava been conductad in (he closed lnboralory facibty: ervirorenent tenpersure {22 = 3P°C and huomidity < 70%,

Primary Standards D ¥ Cal Data [Carilicate No. Echedued Calibmlicn

Poraar malar EPM-2424 GHITIEIT04 09-Crel-13 [Ma, 24701827 Qal-12

Pursmr sersce HP B4H18 LEEaT 203 TES 08-Cwi-13 [Ma, HT01827T) Oel-14

Paramr sensor HE 24818 REY4102231T D-Cl13 (Mo, LT BIE) el 14

Haleranca 20 B Asanualos S G058 (20K} A3-Apei4 (Mo, 2170191 E) ApeAs

Typa-M mismalch combiraton SN 50472/ JE3ET O3-Apr-14 {Na. 21701921) AprAs

Haoleranca Proba ESI0NG L H-Doc-12 (No. E53-3206_Dact 3) Dac-14

OAES SKEEM H-Apr4 (Mo, DAE4-GI1_Apria) AprA5

Sacondary Standams DY Check Daba {in house) Schedufed Ghock

AF generstar RES SMT-06 10005 04-A153-99 (0 house chack Dct-13) In nplisé chack: D16

Hetwark Analyzer HP BPS3E USIFINGES 54208 18-Oct-01 [in house chsck Ocl-13) In house chack: Oed-14
Mama Funetion Signatuen

Caliombed by Jeton Kaztml Lu.bnul.m-.'Tu:I}gjd.ln—- - E e'-/ei_.’

Approwed by Kaka Polowia Tochnical Managar

This calibmiian cadificale shall nof ba mproducad excant in full wihaut writien approval of ihe Inboralory.

|geued: July 23, 014

Cartifazate Moo DT00V2-5d 101 _Jull 4

Page 1 of B
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' ALl

ga::hfgtéug Laboratory of EQELE}EL Schwelzerischer Kadileieedinnsl

ChimH anner - = Service suisse dédtalannage

Engineering &G . Servizio svizzers 4 tarakum

T s
Zeughaussirasse 43, 5004 Zurich, Switesrand ;;:;_,;}1 Swiss Callbration Servies
“aliil il

Aocredied by the Swiss Accraditalion Serdce (SA5) Aceraditation Mo: SCS 108

The: Swiss Accreditation Service s ana of the signalories bo the E4
Bultilateral Agreament 1or th recegnition of calibration certificates

Glossary:

TSL lissue simulating liguid

ConvF sansitivity in TSL/ NORM »xy.z
A& not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Juns 2013

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

c) KDB BE5G64, "SAR Measurament Requirements for 100 MHz 1o & GHz"

Additional Documentation:
d) DASY4S System Handoook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Hefurn Loss: These parameters are measured with the dipala
positioned under tha liguid filled phantom, The impedance stated iz transformad from the
measurement at the SMA connactor to the feed point. The Return Loss ensures low
reflected power, Mo uncertainty reguired.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required,

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

= SARA for nominal TSL parametors: The measured TSL parameters are used 1o calculate the
nominal SAR result,

The reported uncerainty of measuremant is stated as the standard uncertainty of measurement
multiplied by the coverage factar k=2, which for & normal distribution coresponds 1o a coverage
probability of approximately 95%,

Carilicals Mo, D1 B0IWE-5d107_dul14 Page 2 of 8
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Measurement Conditions

DASY sysinm configuration, as far as noed given on page 1.

No0.114Z47765-SEMO1
Page 102 of 116

DASY Version DAasYs VE2.8H
Extrapalation Advanced Extrapolation
Fhantom hadular Flal Phantam
Distance Dipole Cenler - TSL 10 mm with Spacer
foom Scan Resalution dw, dy, d2 = 5 rm
Fraguency 1800 MHz + 1 WMz
Head TSL parameters
Thie foliowing perameters &nd calculations ware applied.
Temperature Permittivily Canductivity
Nominal Head TSL paramelers 220G 400 1.40 mhadm
Measured Head TSL parameters 220 =02)"C 35+6% 1.38 mh'm £ 6 %
Head TSL temperature change during test = 0EG ¥
SAR result with Head TSL
SAR averaged over 1 cm’ (1 o) of Head T5L Cnedition
SAR messured 250 mW inpud possr 10.1 Wik
SAR for naminal Head TSL parametars normalized o 1W 40,6 Wikg = 17.0 % (k=2)
SAR overaged over 10 em® (10 g} of Head TSL condition
SA4R measurad 250 mW inpul power 5.25 Wikg
SaA for nominal Head TEL parameters rerraEzed o TW 21.1 Wikg = 18.5 % (k=2)

Body TSL parameters
Tha follpwing parrmetars and caloulalions wane applisd.
Tempearatura Permitiivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mha'm
Measured Body TSL parameters (22.0+0.2) "0 5258 1.51 mho'm = 6 5%
Body TSL temperature change during test =05 -
SAR result with Bedy TSL
SAR averaged over 1 em” (1 g) of Body T5L Caondition
SAR measured 250 m& mput powar 10,1 Wikg
S8R far naminal Bady TSL pararmaiens normalized 1o 1% 404 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL canditcn
SAA messured 250 ri ingul powear 535 Wikg
SR for nominal Body TSL parameters narmalizead 1o 1W 21.4 Wikg + 16.5 % (k=2)

Cartdicaie Moo D1S00V2-E4101_Jul14

Page 3 B
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Appendix (Additional assessmenls outside the scope of SCS5108)

Antenna Parameters with Head TSL

Impedancs, transfomed 1o leed paint BOT0+63j0
Attt Loas -24.1 dB

Antenna Parameters with Body TSL

Impadancs, iranstormed Lo feed pomt 4684 + 85[0
Return Loss - PR A dB

General Antenna Parameters and Design

I_E|E=Cl1'i¢l:l| Dwlay (one direction) 1203 ng

Aftar long term use with 100W radialed power, only & elight wamming of the dpole near the leedpoent can be measured.

Tha dipods is made of standand sermingid coaxial cable. The center conductaor of the feeding e is direclly connacted to the
second arm of the dipale. The antenna g therelore shon-cirewied for DC-signals. On S ol the dipoles, amall end caps
ara addad jo the dipede arma inarder to improve metching when loaded according o he pasilion as expiained i the
“Measureman! Condiions” paragraph. The SAR deta are not affactad by this change. The overall dipole length s still
according to the Standard

Mo excessie forcn must ba applied to the dipole amms, bacause thay might bend or the soldered connectlions neear tha
{aedpoint may be damaged.

Additional EUT Data

Manidaciured by EFEAG
Manudaciured on March 28, 2008
Carlificata Mo. D1900V2-5d107 _Jul14 Page 4 af B
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DASYS Validation Report for Head TSL

Drane; 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipoke 1900 Mz Tyvpe: D190V 2; Serial: D120V 2 - SN: Sd101

Commumecation Syvstem: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz o = 138 Sfm; 6= 39.5; p= 1000 kg/m”
Phantom section: Flal Section

Messurement Standard: DASYS (IEEETEC/ANST Co3.19-2001)

DASYS2 Configuration:
s Probe: ESIDVY3 - SN3205; ConvF(5.06, 5306, 5.08); Calibrated: 30.12.2013;
s Sepszor-Sorface: 3mm (Mechanical Surface Detection)
e Electronies: DAE4 Sn601; Calibrated: 30.04.2014
»  Phantom: Flat Phantom 5.0 {front}; Type: QDOODPS0A AL Secial: 1001

o DASYSZ2 32 E R(1222) SEMCAD & 14610015251 )

Dvipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)/Cube
Measurement grid: dx=5mm, dyv=5mm, dz=5mim

Reference Value = 99,04 Vi Power Drift = 001 dB

Peak SAR (extrapolated) = 18,5 Wikg

SAR(L g) = 101 W/ikg: SAR0 g) = 5.25 Wy

Maximum value of SAR (measured) = 12.8 Wikg

dB
]

Carificaba Na: D1903V2-5d101_Jal14 FPega Sal8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drang: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 1900 Mz Type: D100V 2 Serial: D190V - SN: 54101

Commumnication System; UID O - CW; Frequency: 190 MHz
bdedium parameters used: = 1900 MHi; o= 1,51 5/m; 8, = 52.5; p= 1A kg’
Phantom seciion: Flut Section
Measurement Standard; DASY S (IEEEAEC/ANST Ca3, 19-2011)
DASYS2 Configuration:
»  Probe: ESADVI - SMNI205; ConvEid.76, 4.76, 4.76); Calibrated: 30, 122015,
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sno01; Calibraed: 30042014
«  Phantom: Flat Phantom 5.0 {buck )y Type: QDIOOPS0AA; Serial: 1002

« DASYSZ2 328801222 SEMCAD X [4.6.1007331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7xX7x7}Cube ():
Mensurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Walue = 95.79 Vim; Power Drift = <001 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(L gh = 1001 Wikg: SAR(I0 g) = 5,25 Wikg

Maximum value of SAR (measured) = 1 2.8 Wikg

0dB=128Wks=1107 dBW/kg

Cerdicate No: D1800V2-54101 _Julid Page F o B
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partnar
Engineering AG

Zoughausstrasss 43, 003 Zurich, Switertand

Sehweizerischer Kalibeiardignst
Sarvice sulsse d'etaloniage
Baryizio svizzero di tarsiurs
Swigs Calibration Service

Ancruditad by [he Swiss Accreditation Eanko | 5A5) Acprodiation Mo SCS 108

The Swiss Accrodinton Servics is one of the signatories 1o iha EA
fultilaberal Agr it for the gnition aof calibration carificabes

CTTL {Auden)
[CALIBRATION CERTIFICATE l

Cectifents No: D2450W2-853 Jul14

Cllemt

D2450V2 - SN 863

Dtk

Calbralion procediia]s]

Cafileataon dain:

A CAL-05.08

Caliation procedure for dipole validation kits above 700 MHz

July 24, 2014

Gallamtion Equpmant usod (MATE eiical for cobbealion)

Thvis calbwalion caficole docuants Ihe tmeeabilty t national sandards, which realiza tho physical unlls of mansurements (50}
T messramects and he uhostaintias wih corfitencs peobabiity are given on ihe talowing pages and & pat of o carilicals,

Al eabbralians hmva boan corcucssd in tho closed labomany Molity: envitanmenl lemparature (22 & 3°C and humidily < Tir,

Thig calbratian cedificala ahall nol be reprod

Frimary Standads oA Cia Dl (Cerbhicale Mo Schaduled Calitwation
Forar motor PR3 GEIFAB0TO 3-0c-13 (Mo 217-01827) Det-14

Porwrar seresor HPF S481A US3T2aeTRE (8-0t-48 o, 217-01827) Q14

Powar sansor HF 24814 MYAEEI T 08-0gi-13 {Na. 217-01028) Dgi1d

Rsfargnco 20 48 Alhaniakar SM: 5056 (20K| Oa-Ape-14 {No, 217-01818) Apr-1E

Typar M mismatch exenhiniian SN 5047.2 J DE3ET 03-Agr-14 [Ma, 21701021 Apr-is

Ratanreroe Praobe ESS0WA B8 Ba0s J-Dac-13 {Ho. EG3-3205 Dacts) Dao-td

oaEL SN, B0 a0 Agr-14 (Mo, DAE4-601_Apri4) Agt-15

Eacandary Stardaics [eX] Chaci Oaloe {in housae) Senndulod Check

AF ueﬂwmcruﬂas SHT-06 1OOCKIS Qd-firg-80 {in housa chock Oel-13) I Fecnaesn chacic Ocl-16
Mastwnrk Analyzor HE @T53E LISYIAR0EAS B4I0E 18-Cel-01 [in housa check Oel-13) In hausa chacsc Oct-14

.,

i

Mame Funchan
Galiombed by Clacio Loabar Labaratary Techniclan l\J
Approved by Kama Poonio Tachical Managar

lssued: Suy 24, 2014

o mwoce i full withon wiithen approl of T labaratary.

Cerilicate Mo, GR450V2-653_Jit14

Page 1 oi @
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Ealghausatrassa 43, 8004 Zurich, Switoerinnd

Sehweizadscher Ballbnerdicnst
Sarvite sulase d'ttalonnage
Barvigio svizzero di taratura
Swina Calibration Servica

Arcradilod by ke Swisa Accredialion Savice {SAS) Accredilation e SC5 108
Thie Swiss Accreditation Servies ik onn of the signatorics 1o the EA
Mulbilaberal Agreemert for the ressaniiion of callbration cerdificabes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ MORAM =,y.2
YA not applicable or net measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, *|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specliic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Technigues”, June 2013

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

o) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4'5 System Handoook

Methods Applied and Interpretation of Parameters:

e Measurement Conditiens: Further details are available from the Validation Report &t the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feaed
point exactly below the center marking of the flat phantom section, with the arms orignted
parallel to the body axis.

« Feed Point Impedance and Refum Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom, The impedance stated is transformed from the
measuremeant at the SMa connectar to the feed point. The Return Loss ensures low
reflected power. Mo uncerainty required.

= FElectrical Delay: One-way delay between the SMA connectar and the antenna feed point.
Mo uncertainty reguirad,

«  SAA measured SAR measured at the stated antenna input power,

« SAA normalized: SAR as measured, normalized to an input power of 1'W at the antenna
connecior.

s SAHR for nominal TSL paramefers: The measured TSL parameters are usad to caloulate the
nominal SAR result.

| The reparteﬁ uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 85%.

Carlilieabs Mo: DR4s0VE-853_Julld Page 2 of &
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Measurement Conditions

DASY systam configuration, as far as nol given on page 1.
DASY Varsion DASYS Vi2EE
Extrapolation Advanced Extrepoiation
_Fham-um Madular Fiai Phanlam
Distance Dipole Cantar « TSL 10 mm with Spacer
Zooam Scan Resolution du. dy, dz =5mm
Freguency 2450 MHz = 1 MHz

Head TSL parameters
Tha fallawing paramelars &nd calculations were applisd.

Temperatune Permittivity Conductivity
Maminal Head TSL parameters 220G 332 180 mhoim
Measured Head TSL parameiers (220202} "C WE=6% 1.85 mhodm £ 6 %
Head TSL temperature change during test <0.5"C s
SAR result with Head TSL
SAR aversged ovar | em” (1.g) of Haad TSL Condition
SAF measured Z50 mW inpul poser 13.6 Wikg
| SAR for nominel Head TEL parameaters nommelized b TW 532 Wikg = 17.0 % (k=2)
SAR nvoraged aver 10 cm® {10 g) of Head TSL condition
SAA measured 250 mW Input pre .25 Wikg
| 2 for nominal Head TSL parametars mrrakized to TW 24.7 Wikg = 16.5 % (k=2)
Body TSL parameters
The Tollowing paramaters and calculations wers applied
Temperaiure Parmittivity Conductivity
Nominal Body TSL paramaters 2200 527 1.85 mha'm
Measured Body TSL parameters (re0x0.2) "G 506 +6% 2,00 mho'm £ 6%
Body TSL temperature changs during toest <050
SAR result with Body TSL
gAR averaged over 1 em” (1 g) of Body TEL GCondilion
S8R measured 250 mi mput power 132 Wikp
SAR for nomenal Body TSL paramatars normalizad 1o 1% 51.3 Whkg + 17.0 % (k=2]
SAR averaged over 10 cm® (10 g of Body TSL conditian
SAR moasured 250 m\W Input power 208 Wikg
SAA for nominal Bady TSL pararmaiers nammalized fo 1W 23.9 Wikg = 18.5 % (k=2)
Cenilicaba No; D2450V3-B53_Jul14 Pagedold
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Appendix (Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL

Impadanca. transformed 1o feed paint

529 +33 K

Fetum Loss -2r3d8
Antenna Parameters with Body TSL
Impedance, transformed o feed point 50441+ 500
Raturm Loss - 26.0 B
General Antenna Parameters and Design
1.162 ns

| Elnctrical Delay [ons directian)

After long ke use with 100W radiated powar, oy a slight warming of the dipole near tna teadpoint can be messured.

The dinele is mide ol standand seminigid coaxial cable. The canter condustor of the feeding ling is direcily connécted 10 1he
second arm of the dipale, The antenna s themdone shart-alreuited for DC-signals, On some of the dipales, small end caps
are addad to the dipole amms in order b improve matching when losded acconding 1o the position 68 explained in the
“Megsuremen Condtions” paragraph, The SAR data ane not affacted by this change. The overall dipele lenglh & sl

according to the Slandard

Mo excassive torce must be applied to the dipole armsa. because thay might bend o the soldered connections near the

faedpoind may be damagad.

Additional EUT Data

Manutaciured by

SPEAG

Manufaciured on

Movambar 10, 2008

Cenilicate Mo D2450V2-B53_Jud1d
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DASYS5 Validation Report for Head TSL

Date: 24.07.2014
Test Laborgtory: SPEAG, Zurich, Switzerland
DT Dipole 2450 MHz; Type: D2450V2; Serfal: D2450V2 - SN: 853

Communication Svstemn: UTD 0 - CW: Freguency: 2430 MHz )
Medium parameters used: = 2450 MHz; o = 1,85 §/m; £ = 37.8; p = 1000 kg/m”
Phantom secton: Flat Section

Measurement Stendard: DASY S (IEEENEC/ANSI C63,19-201 1)

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF{d.53, 4.33, 4.53) Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics; DAEBD Sn6ll; Calibrated: 300042014
«  Phantom: Elo Phantom 5,0 (front); Type: QDODOPSDA A, Seral: 1001

» DASYS2 32.85(1222): SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxT W Cube 0:
Measurement grid: dx=3mm, dy=3mm, de=3mm

Reference Value = 102.2 Vim; Power Drilt = 0.03 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(] g = 136 Wike: SAR(LD g) = 6.26 Wkg

Miximum value of SAR (measured) = 18.0 Wikg

0 dB = 15.0 Wike = 12,55 dBW/kg

Cestificate No: DR4E0WV2-B55_Jul14 Page 3 al B
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Diate: 16072004

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450W2; Serinl: D2450W2 - 5N: 853

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium puramelers used: = 2450 MHe; o = 2,03 5/m; g, = 50.6; p = 1000 kE-""-"-1
Phantom secton: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI C63,18-2011)

DASY 32 Configurtion:

Probe: ES3DV 3 - §NA205: ConvFi4.35, 4.35, 4.35); Calibrated: 20122013
Sensor-Surface: 3mm (Mechanical Surfnce Detection )

Electronics: DAES Snied ] ; Calibrated: 30,04, 2004

Phantom: Flat Phantom 3.0 (hack); Type: QDUDOPS0AA; Serial: 1002

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

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Foom Scan (T7x7x7) Cube 0:
Mensurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 96,00 %im; Power Dnit = L33 dB

Peak 5SAR (exirapolated) = 2749 Wik

SAR( o = 13.2 Wika: SAR(I0 g = 6.08 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

-F5 A0

0 dR = 17.6 Wike = 12.46 dBW/kg

Cerilicate Mop DE450VE-BE3_Julld FPage 7ola
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