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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3326

Calibration anmgnr Determined in Body Tissue Simulating Madia

towins® | purmiimcy’ | “lioms” | convex | Gome'y | comz | apna®| pom | ted |
TS0 555 0e8 [ ] 822 -] a8y | 118 120%
x] E53 o087 B2 | e f.24 040 145 | $120%
o] S8.0 1.08 Boe | a0 f.00 050 113 | #120%
1750 fidd 1,48 4,88 AR8 4. A4 (L] 133 | =120%
L] 513 | 153 A6 | 468 466 0AT 158 | £120%
P45 - Tk [ 1,05 aan | azm L] O A0 110 £120% |
e T i S T S e R e e

uncenTy
Bl 20 ML b 2 10 29, 83, 55 aned ) Wiz for Conel imssinsants o 30, 04, Y20, E50 mnd 00 0 ey Al 3 O ooy
warkeily e b sutarcied 8 110 M2 - :
& o bece § (M T waililty of fnwon paramansey i #0] 6| i L i) kg 10 ot cormpamaticn ANTRUE @ S00Bed 1

=0
© At Tgh e dhemsrrrariesd g calSrmson. EPEAL martirsh Pl fes rersgrung daewiion. fos [ B boundary Bhct s conpmaston i

Wy bend 2 TR B ncencin beiow 3 (0 sl Gesiow & I
e & It pdumrcuey Catmpen 34 Glep o 7 GWUSOS e S el B ot B
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5  Calibration report “Probe ES3DV3”

AR

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zuoghsusstrasse &3, B004 Turich, Swittartand

§ Schwaizarischer Kalbrierdienst

¢ Service suissa ditalonnags

5 Servizio svizanro di laraturs
Gwiss Callbration Berdce

Ainedned by Hie Swess hccrasitaton Servka (S45) Accraditation No: SCS 0108

Thi Swiss Ancreitation Survice b ane of the signatories to the EA
Mulrateial Agresiont for the moogniion of calibealian cariificstes

Ciiani Cetecom Gantificasn e E53-3326_ Aug15
|CALIBRATION CERTIFICATE |
Uibfact ES30V3 - SN:3328 |
Calibratian procedureis| QA CAL-01.v8, QA CAL-23 w5, QA CAL-25.v6
Calibration procadure for dosimetric E-fisld probes
Calieaton catw August 12, 2015

This colfmton narshea documents (e rabeabifty o natiors) ssanias. which realie tha physical unkts of mossofements (51
s cantidgres proatabilily 318 green oo B folowng ages od are par o B corficals

THe: messigemenis and the Lncartartien
All cattwations hase Boen canmucsed in Me ClosAc IBDaSE0NY TERlyY mrrdmmrsnt emperture (22« 370 and humidey < 7%

Caiibration Equipreant weed (METE criesd for caiitiatan)

Prmary Sand: __:_[IL' | Cal Duste (Certificate 4o SEnml 7 |
BA17938T4 i G1-Apr-15 (Ko, 217-02728) har 1% |
I P 217-02 124 Mar18 |
Mar 16 —
I Mar-18
cerugior | Mar-18
| Futeremon Frobe E5000 Dec-1E
OAEL Jan 16

_Serooridary Standords
| FF genortor HE SE480
Mertwinnk Analyzer HP GFEE

1 sl chach D15

[ Fungiin Sty
Caliprateéa fy. Lot Klymnes ‘Laboratary Tecfnican f. - ;']' %z
o -
dpprorend by i Foumeg Techmical Menager . e o
; 4‘-4;»-‘.-7 - f—,‘."

Essumit August 13,7015

| Thig catbrmuon carfican shall not be eproduced exceat in LI wInoUT wiilben spncval i Ehi iabarssory
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Calibration Laboratory of
Schmid & Pariner

Engingering AG
Zoughaussiresse 43, 8004 Zunch, Swizeriand

§  Sehwsisedscher Kaliariordignst

C Bervice suiks détalonnoge

5 Servizio svizeen dl twrates
SBwizs Calibration Sorvice

Accredited try the Swss Accramtation Sarves [SAS) Accreditation He.: SCS 0108
Tha Swiss Accreditation Service i o of e slgnatodiss bo the EA
Muiiliataral Agreenent for ihe reeagnition of calibration cenfcatis

Glossary:

TSL tessue simulating liquid

NORM vz sansitivily In free space

ConvF sensitivity in TSLJ NORMsy.z

poe dinde compression point

CF erist factor (1/duty_cyche) of the RF signal

ABCOD madilation dependent linearzation paramelens

Polarzation o wroiation around probe axls

Polarization 3 & rotation araund an axis hal & In the plane normal to probe axis (at measurement center),
im, #=10is normal o prabe Axls

Caonngctor Angla informatian ussd in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE St 1528-2013, IEEE Recomimended Prastice for Datermining the Pesk Spatial-Avieraged Specific
Absorption Rate (SAR) i the Heman Head from Wireless Communications Devices: Medsurement
Techniques”, June 2013

) IEC B2208-1, "Procedurs to measure the Specfc Absorption Rate (SAR) for hand-held devices used In closs
proximity to the gar (frequency range of 300 MHz to 3 GHz)", February 2005

of 1EC 622082, "Procedure to determine the Spetific Absorption Rate (SAR) for wireless communication devices
used I chose proximity 1o the heman body (frequency range of 30 MHz fo & GHz)", Maich 2010

d) KDB 865654, ‘SAR Measurement Requirements for 100 MHz 1o § GHz"

Metheds Applled and Interpretation of Parameters:

»  NORMxy 2z Assassad for E-field polanzation & = 0 (f < 900 MHz in TEM-cel, I > 1800 MHz RZ2 waveguida)
NORMzx y,z are only imermediats values, Le the uncertainties of NORNMx,y, > doas not affect the E”-field
uncertamty inside TSL (see below ConvF)

»  NORM(fx y.z = NORMy. .z * frequency_response (see Freguency Response Chart). This finearzation is
impremenied in DASY S sofiware versions later than 4.2 The upcertainty of the frequency respense is included
in the stated uncertainty of ComdF.

o DCPYyx DCP are numesical Imeanzation parameters assessed based on the data of power sweep with CW
signal {no uncertainty required), DCP does not depand on frequency nor media

= PAR:FAR is the Peak to Average Fatio that is not calibrated bul detarmined based on the signal
charactenslics

o Axpz Beyr Cryz Oxpz VR yZ A B, D am sumancal bnearization parameters assessed based on
hix data of powes sweop for épecific modulaton signal. The parameters do nol depend on frequency nar
media, VIR is the masimum caibrabon range expressed in BMS voltage across the dicde

o ol and Bourdary Effect Pararmeters: Assessedin flat phantom using E-field (or Temperaturs Transfar
Stanidard for = B0 MHz] and mside wavegulde wsing analybical field distribubions based on power
mdasurements for | > 800 MHz, The same satugs are used for assessmend of the parameiers applied for
boundary compansation (alpha, depth] of which typical uncertainty values are given Thess parameters ane
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity m TSL comesponds
to NORMx, .2 * ConvF wherehy the uncertainty corresponds to that given for ComeF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which aliows exdending the validity fremm £ 50 MHz 1o £ 100
Mz

= Spherdcal isotragy (30 deviation o setrapy). ina lekd of low gradents realized using a Nal phantem
Brgased by 8 patch antenna

«  Sangor Offsel The sensor offsat camesponds (o the offset of vinual measuremen Seitar from the proba tip
{on probe axis) No lolerance reguired.

= Connectar Angle: The angle 5 assessed using the informaton gained by determining the NORMx (no
Uricartanty raguired)

Ceriizala o ES3-3126 Aughh Faga 2ol 1%
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ES30V3 - SN-3aza August 12, 2015

Probe ES3DV3

SN:3326

Manufactured:  January 10, 2012
Calibrated: August 12, 2015

Calibrated for DASY/EASY Systems

[Moke: non-compatible with DASYZ systemd)
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Annex D to Test report no.: 1.0042/1501-16-A

CETECOM”

ESIOVI- SN336

Augusl 12, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3326

Basic Calibration Parameters

o Senser X | Sansor Y Sensor £

fas Mg {k=2}
| Merm (pviMimp)™ = B = 1.8 1 0.83 0.82 + 10.1 %
['DCE (] [ 104.0 167.9 1015 |
Modulation Calibration Parameters = =— -
uin Communication System Name A [ = c [u] WR | Une'
1 i | . dB dBvuY . dB myv | (ke2)
o ] " 60 | oo | 1o 000 | 2005 | £33 %
Iv| oo | o | 10 | | 2062 |
z 0.0 o | 10 ! 2034 |

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant |
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverags

probability of approximately 95%.

il value

Crrifoaln Mo ES3-3328_Augls Pago 4 af 11
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ESA0VI- SH 3526 August 12, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3326
CH_!EEiPnIParameter Determined in Head Tissue Simulating Media
Relative | Conduttivity  — Depth™ T
FiMHD) " | Perminivity” (8im" | ConvFX | ConwFY | ConyFZ | Atpha®™ | {mm) fh=2)
750 414 089 | 841 | s41 | B4r | 058 | 134 +120%
_ Bam 415 0.90 618 | €18 | 818 0.22 | 2.54 : .'2.11_%&_:
418 | 087 6.10 6.10 610 057 | 130 | £120% |
401 | 137 | 518 518 5.18 0.50 .30 #120% |
1900 | 400 140 5.00 5.00 500 | Oo74 | %20 | £120% |
2450 | 392 1.80 442 447 44z | prr | 128 1120%

wF

aDep
swiys less han 1 1% lior hieguences beiow 3 GHE s
csmetar from the bounsHy.

T The uncudainy 15 tha BSS of
ncetany for o

egundary efiect aler compensation &
&t any dstarce kuger than hatl the prabe bp

& TG teviabon due.
hequentins. betwaen 3 G

Cortéicate No: ES3-3326_Augls Pane 5ol 11
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Oct 06 — Nov 02, 2015

Author Data
Andrew Becker

Test Report No

RTS-6066-1511-01

L6ARHT180LW

Annex D to Test report no.: 1.0042/1501-16-A

CETECOM”

ESFDVE- SN 3328

Augus 122015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3326

Calibration Parameter Determined in Bady Tissue Simulating Media

T Relative | Conductivity | | Dapth ~ l “Une

T(MHz]© | Permittivity " 1$em)’ | ConvFx | CanvFY | ConvFZ | alpha® | (mm} (k=2
750 | 555 36 6.33 633 | 633 | 080 | 1S 120 %
gas 552 0497 6.24 G4 | B24 | 035 | 187 +12.0%

vt chinre Galibrat

% for frequancies Delow 2 GH7 ane

Cerlitate No: ES3-3326_Aug1s

| o83 |

s eyl
pATATEETE [n

i veanvanin [han
o = 75 tor

Pags fof 11
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ESIDVI- SN:3326 August 122015

Frequency Response of E-Field
(TEM-Celi:iti1 10 EXX, Waveguide: R22)

Freguency response (normalized)
a

nE
1] G500 1000 1520 2000 2500 2000
£ [MHz]
] |
EN R22
Uncerainty of Frequency Response of E-fisld: £ 6.3% (k=2)
Cerilicate No: ES3-3326_Aug) s Pege T of 11
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™
Annex D to Test report no.: 1.0042/1501-16-A %@M

ESIDVE- SN:342s gt 122035

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz.R22

.......

Errar [48]

{5 2 o B

Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cerfiicate No- ES3:1326_Augs Pags 8ot 11
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ESIOV- SN 3325 August 12, 2075

Dynamic Range f(SAR}caq)

(TEM cell , fura= 1500 MHz}

1w
108
-
2 g
g -
]
71
3
£
g |
|
o
] |
w
. |
Wi i
|
I |
i = 1 w 10 10 14
SAR [mwiom 3]
— (]
ot compansaied coxT perated
1
o
=
B okt e Pt e st it s e -
ul
10+ 108 i
SAR [mWiomd]
. 8] L)
e e paes e camapensated
Uncertainty of Linearity Assessment: * 0.6% [k=2}
Cotiliiibe No: ES3-3326_Aun 1k Parge 2l 11
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cerscom

ES30WI- SN:3326

=900 MHz. WGLS RS (H_convf)

Conversion Factor Assessment

Deviation from Isotropy in Liquid
Error (4, ), F=900 MHz

10 <08 6 -D4 02 00 03 04 06 08 10
Uncartainty of Spherical Isotropy Assessment: + 2.68% (k=2)

Cerificate No; ES3-3126_Augih Fage 0ol 11

Aligust 12, 2HE

F= 1750 MHz WGELS R22 (H_comf)
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Annex D to Test report no.: 1.0042/1501-16-A

CETECOM”

ESIDVI- SN:3326

August 12, 2045

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3326

Other Probe Parameters

["Sensor Arrangemant

Triangular
[ Cannector Ange (%) 1309 |
Mechanical Surface Detection Mode enabled |
| Oplical Surface Detection Moge | - desabled |
Probe Overall Length 337 mm
Probe Body Diameter 10mm |
Tip Length Wmm |
Tip Diarmeter 4 rim
_IE'FEE-e_fiE to Sensor X Calibratian Point 2 mm
|' Probe Tip to Sensor ¥ Calibration Point 2 mm I
[Probe Tip to Sensor Z Callbration Point 2 mm |

Recommended Measurement Distance from Surface

Tmm |

Carificite No: ES3-3326_Augls Page 11 of 71
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Annex D to Test report no.: 1-0042/15-01-15-4

Calibration report “Probe EX3DV4"

Calibration Laboratory of AN e

Schmid & Partnar ﬁﬂ

. Engineering AG =y \% tpfﬁ
EFhaUIRTEIGS 41, BG4 Turcr, et % _.-:1]‘-__/ Q‘?E:ﬁ)

it Ty the Seny Acoywaseon Rereoe (GAG)

Tia Brsws Accradiaiion Larvice s oo of e sgnatnnes 1 o B4
i nresis Ay LR T o Latibeatien

Calacom Cartiicane o, EXI-J044 Augid

Ellast

|CALIERATION CERTIFICATE

| angmet

il ptoe [row b

EXI0VE - SNEID44

Valeater fem August 18, 200

CA CAL-D ¥, QA CAL-14.vk, A CAL-23
Canliration procedum for doalmetnc E-fald

v, OA CAL-Z5vb |

T B Y ol WA P R Ui P i IE el il P [y i o s [

L Tl et ot 7 Br e £ P bries] (agen B v et of te oorlom,

ol e e e Lo, CUP il i P e ey B e vt e G0 B 000 @ tariesey ¢ FUW

| Cadtradion Egugrant s (WA TE rocs lor catrsie

Pywsr psnr A 124

[o IEE

| A (e TR

laptwenn

Daga

| Shmtararta 5 o Steeaicy
Ariercs 30 M Adwiaes
Usbsrurrs Mobe CIO0NT

L — } SboAge Al
| g v . 174

| A v . 1700 1
| 30-Dhwc- 13 {hin. ER3-301) PesTy)
| TH-Tme 13 [P TATA-B08) T8

[ St Avtyew P WPE3E | Usiribsds

[T T—— o | oot Dot o Py
| e HP SRR USMEnETITE

g

o™ Foavition”
Cautrw £y T K [ e
Apprriems by e Tl klanagas

18 Ce1 37 fon beates e 3. 11

i en

b

insad Mgl "R 24

Flon e s e ¥icams nPwsl o b s ssce 1A s ST S pprre o B SO RS
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Annex D to Test report no.: 1-0042/15-01-15-4

Calibration Laboratory of o, Scirsisrinstur Kalbswmiien
Schmid & Parmer = e
Enginpering AG Sereatt rviceem b barmisy

g natrmesy 4O, B0 Durkch, Jokawr e -"5-"-."- Bkt Calewion Sardes
Aseraited B ot Swih Accsasittn enic [BATY Aarwdnatan o SC5 108

mmmﬂhmhmunu*m-uhu

Anaresd i o e gt of

Eh“lrr

TEL begum gimJating b

ROSME Y2 wansithity in froo soeoe

Comf sansithity in TSL | NORMs, .2

ooP drotio ComgeaaEinn poinl

CF crest factor (1iuly_cycin) ol the R signal

ABC.D mosyialon dapandent Faaarzaton paramghins

Paolerization 5 w Ftalion gound probe gids

Byl gl § # rolation arourd an s Thist s | e plang nanmal 0 probe aly (¢ messsament oinjor),
A, 8 = 0 & nommial i proboe m

Conraecton Angha indnmation used in DIAS'Y 5ifsserm 0 sbn [rate Senanf X 1 the fosol eosamingts wysiem

Callbration s Perlarmed According to tha Follawing Standards:

&) MEEE Ste 1528-2013, "EEE Recommended Bracton for Determineg e Poak Spatai-Avemged Specfic
Abmorplion Rodo |[SAR) i e Hamen Head fom Winiess Comenmentions Deviees: Monsummens

Tochnemes”. Jure 2013

B BEC 822081 "Proceduns o maeasa the Specifc Alserpon Rate (SAS] for hanc-hsls gevices used in cicge

pewrmly 12 e o (eguordy rargy of 300 MHs ko 3 Ghai®, February 2008
Mothads Applicd and interprotation of Paramotors:

»  NORMey,x Asgegsec for E-beid polirzason B = 0 (1 < 800 MHZ i TEM-zait 1> 1600 MHE F22 wirdguidal.
HORRLYD am only i dlal vakaad, L, Ui uncartaliilies o RORK D dosd it alfac! M Elegs

Lacedininty inmie TSL (wpn Dlow Coend],

v NORM pr o= NORM: v * fequency_ mwml’mFr‘q-mrE-pn-ﬂEt‘-ﬂ This inearaaion &

mipdgmenied in OASYS aelwnm versions eler han 4.2 The riuinh

=

b tha bl unclimainly of Coerd®

=  DOFPsyr DOF ahe nurefcsl lnsadicaion Dafmrebers sisessed bosed o e dita of power swedn wilh OF

signa [noamsastainty fomined), DCP doss not dopend on freguancy nor media,

+ PAR: PAR & fa Paak io Average Rado thel i nol calnmies Bl desemined hased o he signal
ACiar iy

char,

o Avyr By r el Oyl YRy s A B, G D e saensdicl Insarizalion patsm et isessed aded on
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Calibration Laboratory of § SeSmwissrsssher Ralibriardmnt

Schmid & Partner Sarvice misas Mismnmage
Enginoasing AG G g ervtafc svimre: i vwams
Treghaunsliamm £1. B0 Turich Swibhetiand - S ——

Acrmbtyd by iw S Acrrmianon Geses |BAR; Acerrdiaien o, SCS 0108
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Glossary:

TSL lssue simulating liquid

ConvF sonsifinly in TSL { NORM xy.z
WA not applcable or not modasured

Calibration is Performed According to the Following Standards:

a) IEEE S1d 1528-2013, “IEEE Fncommended Practice for Datermining the Poeak Spatial-
Avaraged Specific Absorption Rals (SAR) in the Human Head from Wirsless
Communications Devices; Maasurement Techniques®, June 2013

b} IEC E2209-1, *Procedure to maasure the Specific Abacrpbion Rate (SAR) for hand-haid
devices used in closa proxemity to the ear {frequency range of 300 MKz o 3 GHz)",
February 2005

€} KDB BES664, "SAR Measurerment Requiremeants for 100 MHz 1o B GHz"

Additional Documentation:
d} DASY4S Systen Handbook

Mathods Applied and Interpretation of Parameters:

»  Measuroment Congitions: Furthor detalis are avaitabila from the Validation Aeport at the end
ol the cedificate. All figures statad in the cerificale ar valid at the frequency indicaled

* Anienna Farameters with TSL: The dipole ks mauntad with the spacer fo position its leed
paoint exactly below the cenler marking of the flat phantom section, with the sms oienlad
paraliel to the body axis.

» Feed Point impedarnce and Rehum Loss: These paramelers ane measurad with the dipols
pasitionad under (he liquid fed phantom. The impedancs stated i rmnsformed Trom he
measurement at the SMA connoctor fo the feed point. The Retum Loss ensures low
reflected power. No uncertainty requined,

= Elscinical Delay: One-way delay betwoen the SMA conneclor and the anterna feed point,
No uncoranty requined.

*  SAR measured: SAR moasured at the stated antenna input power,

= SAR nommalized: SAR as measured, normalized lo an input power of 1 W 8t tha antenna
connBcio:

« SAR for nominal TSL parameters: The measured TSL parameters ane used Io calculate the
naminal SAR result

mmm'm_ﬂ%ﬂ mt::sﬂgﬂ‘ﬁ"ﬁgﬁ ;.'v!.aled a5 ml.-.ug.lundnrd uncanainty of measuremeant
' ac ' oF & nofma ribdition corresponds 1o n ¢
probability of approximately 5%, S

Cartlcain Mo DTH0V2 1003 May'is Page i ol &
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SARA result with Head TSL
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Body TSL parameters
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SAR result with Body TSL
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Appandixz (Additional assessments outside the seope of SCS 0108)
Antenna Paramelers with Hesd TSL
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Antenna Parametors with Body TSL

I Impoianes. trrdinened i ieed poind A% B =04 5

———— '
| Rat

| Patian Loaa -2 ol

General Antenna Parameters and Design

| Bl Dalay jona diesction) | (FiET

Al By dern s vt 100V ractess Dowet, vty @ Abght warmeng of fhe dipalks ramr e fesdno can be mesure

Tt chocle 1o mace of staraand seeminge conm cabi The center congector ol ihe Famciing linm s dirpctly connacied in P
o & of e Gpole. The anierma & Berelons shor-crouied fos DC-sigrisie. O nome of M ﬂqqm.‘ il arid oo
i meiced 10 1k dhpcle aemm in ordes 10 mgro maiching wiien inatiod socdrdng 1 e posiion 8 splismed in he
"Maadiusement Conditions” pampragh. The SAR daty s rol allectend by this changa. Tre cwsral tiooks gty b
sccchng o the Siascsed

He ecessin Mrca must be sppled i e dpoe Sme, Secause Fary Meghl Dond oo B sticend DONNECHNS NARF B
Bt ' b demeged

Additional EUT Data

| Marndnciured oy B SPEAD
[ —— ] Megmoar a7, 2017
Cerblain Mg DUPSEVE- 1009 May18 Pagmdol b
Page 74 of 116

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS, a division of
BlackBerry Limited, Copyright 2005-2015



Document Page
. Appendix C for the BlackBerry® Smartphone Model RHT181LW 73(95)
e B{ackﬂeﬂ'y (STV100-2) SAR Report Part 2/2
Author Data Dates of Test Test Report No FCCID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

™a
Annex D to Test report no.: 1-0042/15-01-15-4 m_"

DASYS Validation Report for Head TSL

Dz 13082015
Test Laboeatory: SPEAC, Zonch, Swierlingd
VT [Mpole 1750 M Type: 1750V Serinl: DITS0VE - 5% 1093

Commmumcition System! LD O - CW: Fregoency: 1750 MHe

Medim parmnseters wed: = 1750 Mz o= 137 Shig e = 19 p e 1M kg
Phamiom scclion: Flal Seciion

Mewsarement Standard; DASYS (IEEFAECTANST C82.16-201 1

DASYS2 Configuration
= Probe: ESIOVE - SNI20S: ComviNS.0, 5.2 5.2 Calibruted: 30,12.2014:
o Sensor-Sefeco: 3mm {Mechanical Sorface Detection |
o Eleciomics: DAES Sn600; Colibwuted: | 508 2004
»  Plamiom: Flat Phastom 5.0 (fron):; Type: QDOOOPS0AA: Serial: 1001

o DASYS2 52 BR(1222) SEMCAD X [4.6. 1067331

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTICube ik
Meanvisrement grid: dysSmm, dv=Smm, de=Sgum

Reference Value = W43 Yim: Power Diril = 0001 dB

Peak SAR {eatrapolated) = 168 Wikg

SARIL gh= 937 Wik SARII0 gi = 4.99 Wikg

Miximum value of SAR (meassired) = ] 1.9 Wik

=10
14.40

-18.00

Dl =[S Wike = 10076 dHEW g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Repart for Bedy TSL

Dimiez | L0520 4
Test Laborstory: SPEAG, Zunch, Switferium)
TATT: Dhpate 1750 M Type: DITS0VE; Serinl: TS0V - $5; 1093

Commumation Systene: U0 - CW; Fregquency: 1750 MM

Medinm parumeters used: | = 1750 MHe: o = 149 Sim; g = 315 p = 1000 kpim
Phantom sectsn: Flag Secian

Meosrement Standard: DASY'S (IEEEARCIANS] CaY_ 192011

DASY S Configurtion
=  Probe: ES3DV3 - SNINIS: ConviF4.88, 488, 4.88); Calibwatedd: 30,12, 2004
«  Semvar-Surface: Imm (Mochanical Surfoce Detectbon
o  Electronics: DAES Sn601; Calibraed. 1805 3014
= Phantomy Flat Phastom 5.0 (backi; Type: QDOMPSOAA; Seral 1002

= DARYS2SZHER(1222): SEMCAD X 146, 10(7331)

Mipale Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTVCube 0:
Messurement grid: da=Smm, dy=Soun, desSmm

Heference Value = 93,08 Vim: Power Dot = 000 dB

Peak SAR fextrmpolatedi= 16.2 Wikg

SARCL b= 940 Wikg: SARI0 g) = 5.09 Wikg

Maximam value of SAR (mewsured) = 11.9 Wikg

Ll
-1
-1.60
ke -
1080
-la.4m

1880 -T_

DdB = 11.9 Wikg = 1D |‘|‘|1|H'L'.'.'LE
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Calibration Leboratory of LT o

Schrmid & Partnar iﬁ"‘. i W B :..._..u_....-
Engineering AG e [ ! A | T e scier i taskary

Teugnsisiasms 41 0004 Furizh, Badcnritnd ST Nmeer B s comasen bervies

Rt imand by P B, Az vt Sarynn (BAS| Aprreumation ne: SCS 07108

Tha Beul Azreditslion Service W one 0 I SEAEOIE W e EA
L * Fo e ¢ of B

Glossary:

T5L lissue simudsting liquid

ConvF sensitivity in TSL / NORM x,y,2
A ol spplicable or nol measured

Calibration is Performed Ascording to the Following Standards:

a) IEEE Sid 1528-2013, “IEEE Recommandnd Practics for Determining the Peak Spatial-
Averaged Specidic Absomption Rale (SAR) in the Human Head Irom Wirsless
Communications Devices: Measuremant Technigues®, June 2013

b} 1EC 62208-1, “Procedure to measwe the Specilic Absarption Rate (SAR) for hand-hald
davices used in close praximity o the sar (frequency rmange of 300 MHz 1o 3 GHz)",
Folsruary 2005

c} KDB BESE64, “SAR Measurement Aeguirements for 100 MHz fo & GHz"

Additianal Documentation:
d) DASYA'S Sysiem Handbook

Meathods Applied and Interpretation ol Paramelers:

*  Moasurament Conditions: Furthar details are available from the Validation Repont af the end
of the certificate. All figures stated in the cortilicate are valid al the froquency indicated.

* Antenma Parameters with TSL: The dipols is mounted wilth the spacer to position i leed
paint exactly babow the center marking of the flat phantom section, with the arms onented
parallal 1o the body axs.

* Feed Poinf impedance and Ratum Loss: These parameters are measured with the dipale
positioned undar e kguid Iilled phantom, The impedance stated is transiomed from (he
measurement at the SMA connecior to the feed point. The Return Loss ensuros low
reflectod power, Mo uncertainty required.

=  Elsctncal Dpiay; One-way delay batwoen the SMA connector and the antennn leed point
Mo uncertainty required.

& SAR measured: SAR measurod at the stated antenna inpul power,

&  SAA normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
cannecior

+ SAR lor nominal TSL parameters: The measured TSL parametors ang usad to calculate the
naminal SAR result

The anded uncanainty of measuroman! is staled as the standard uncertminty of measuramant
muttiplied by the coverage tactor k=2, which for 8 normal distribution corresponds to a coveraga
probability of ppproximately 95%.

Carficatn Mo: DTBMWVE- 84008 _Mayls Paga Dol
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Measurement Conditions

DASY eyatam configursson, as {ar &5 ne given on page 1
DASY Varnlon LIASYE | vizmn
Extrapolation Adanced Exwmpointion |
_m Modolar Fist Prassom
Distance Dipale Cenber - TEL i mm wigh Epeoe
Zoom Scan Bosobution | di. dy, & = 5 e =E
| Fraquency | 1500 MHr = 1 Moz
Head TSL parameters
Tha fofiowing paramiitets ind caculabonn wars Beeied
Temperature | Permittvily | Gonductiviy
erunu‘ Hisd TSL paramatars 2o | a0 1,460 mmhesms
|
|- Mead TSL p ] [A0:00°C | MazE% 137 o a ll %
| Mani TSL temperature changs suring test £05C | = =
SAR resull with Head TSL
BAN averaged over | om’ {1 g) of Heod TEL 1 Conien
SAH mesnsiond 5O W ot e W Wikg
SAR for nominal Hasd TSL parnmeiem recemaaed 10 TW 41.1 Wikig = 17.0 % [k}
| BAR mvaraged pwer 10 6m’ (10 g) of Head TSL candBion
SAR renminea 250 MY gl poven 537 Wiig
EAR for pomrad Maad TSL paramabss nomralond o W | A Wilkg o 18,5 % fleedj
Body TSL paramelers
Tha inficwing p AN0 Cacilatens WY gt
Temperaturs | Permittivity Condusshiry
Hesminal Bady TSL " 2oC | k] 1.52 mhoim
L Body TSL EDa0s G B8rsl% 151 whoame
| Body TSL temparsture change during st e08C -
SAR result with Body TSL
SAR sveraged over 1 om” |1 g) of Body TSL Gorition |

HAR Ak

250 MW ingaul power

101 Wikg |

HAR lor rorinal Bory TSL pararmeiers

rmioned i T

405 Wikg w 1T0 % k=) |

BAR averaged cver 10 em' (10 g of Body TSL condiin
SN me awesd 0 iV o povwear 5 00 Wik
AR ior nomanil Bady TS garamelen rehaiorod i 1W 218 Wikp = 165 % {kxd)
Caribcmis Mo DV1R00VT - S0008_ ey 18 Page 3ol
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Hoad TSL

Irpsdans. Ioraioesed o lsed poid 110+« 2BRK

| P [oma -'.In'l Tcﬁ‘-

Antenna Parameters with Body TSL

| redancs, ransioomed 13 ned pot TeD+arm |
! Fapmen) Loda . Fredn |

General Antenna Paramators and Design

I_ Emcingal I.'Inl-rr-_;ul [ S = | _I"_E,! = _-l

Adii g erm use with 1O0W ractiased powet, Dy & Seght wismeg of the diooln naar ol Apscipprnen] e e reesornd

Thar chpcde 8 M of slariant somenged Coaisl cunin, Tre sonts Sorducion ol ey Mg liiw 18 chrectity connecing 10 the
nopond ame of ihe dpoke. The srterva i Ihewions shon-tiroitnd for DE-pgnn. Dn e of e dookes. smaill snd caps
v mtidnd 10 e dipiie om0 ordet |0 impreve malching shen lnaded OO EG 10 W pEaion o axplaked i P
Tamsutnmaent Condtiom” puogeagh, The SA0 dala an rot sfocsed by e changs The treevall dipoks i s sl
aeiirihng 1o the Starced

Hi ewcesaive boroe musl be e bo the dipiie anms, Doesss ey might berd o the seidesed connm:ians noar the
teedpont may ha e

Additional EUT Data

I_M.mmlm ] |u;- | B BPEAG o
Mlotadachweed on = Fabruary 72, 2002
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, funch, Switzeriand

IRUT: Dhipolde 1900 MHz: Type: DIWOVE; Seckal: D900V 2 - SN S4009

Commamication System: UID 0« CW; Frequency: 1900 MHz

Medium parnmeters used: § = 190 MHe 6= 137 S/ e

Phaniom section: Flai Section

Measurement Standard: DASYS (IEEEMEC/ANS] CRY19-2011)

BASYAD Confligaration

s Probe: ESIDVI - SNINE: ConviFs, 5, 5 Calibmbest: 30,1 23004

o Senwd-Surface; Jimm (Mechamicul Surface Detection))

o Electronics: DAED Snfdil; Calibrbed: |08 2004

Phantom: Flan Phamom 3,0 (o, Type: QDOOPS0A A Seral: 1001

o DASYS2 S258(1222) SEMUAD X 14.6. 1007331

= 380 p = 1000 kpim

Dake: 13.052005

Dipole Calibration for Head Thsue/Pin=250 mW, d=10mmdfaom Scan (Tx7xTWCube O:
Memurement grid: desdmm, dy=5mm, de=5numn

Relorence Valoe = Wi Vim; Power Dinift =002 dB

Peak SAR {extrapolated) = 15.6 Wikg

SARCE b= 10,2 Wikp: SAROID g) = 5,32 Wikg
Maximum vabue of SAR (mensured) = 129 Wikg

DdR = 29 Wikg=11.11 UBWikg

Cartticais Mo D BOOVD So00_Liey i 5

Pags & of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 13053018
Test Laboriony: SPEAG, Zurich, Switrerland
IUTT: Brpale 1900 Mile; Type: DI900Y2E; Serial: [0V - SN: 54009

Commumication Sysieme LD - CW- Frequency: 1900 MH:

Medivm parumcters used: [ = 1900 MHz; 0= 131 $/m e = 52T o= L0000 kgl
Phantom section: Flat Section

Meagsunemeni Smndand DASY S (IEEEAEC/ANS] O, 192011

DASYS2 Conligurniion
= Probe: ESIDVE - SNINE; ConvFia s, 4,65, 405); Calibeazed: 30, 12.2014;
+  Sensor-Surface: Jmm (Mechanical Surfhce Detection)
#  Electronics: DAES Sat00; Calibratedd: 1808 2014
Phantom: Flat Phastom 5.0 thack’: Type: QDOODPSOAA; Senal: 1002

= DMSYED SLER(1222)% SEMCAD X 14610073345

Dipale Calibration for Body TissuePin=250 mW, d=10maZoom Scan (Tx7xTVCube 0:
Memsurement grid: du=Smm. iy=Smm, desSmm

Relerence Value » 96,34 Vi Power Drlt = 0000 8

Peak SAR (exerapolated) = 171 Wikg

SARCE gho= 10,0 Wilger SARIID g = 5,38 Wikp

Muaxtrnm value of SAR (messured )= (27 Wike

1.2
1080

-14.40

=16.000

0l = 1.7 Wikg= 1 | 04 JRW kg

Carstcats Mo O1TREN50006 M1 5 Page T of &
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CETECOM
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Impedance Measurement Plot for Body TSL

sttt o CHEBOOVE-Sa008
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Paga Aol 8
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12 Calibration report “2600 MHz System validation dipole”

Calibration Laboratory of

Schmid & Partner S0 ) 8 syt
Engineering AG M‘ﬂ_@l o | B Beteedpeasinieopmmey
Eounghsusuioanss 41, BOOH Furch, Seilbedamg A D meies Caliraiien Barvics
Ao Ly B s At reeimwien Srvnn RAS) uf ediabsoen §
J?-i—lm!;mllu-ﬂhmhﬂij. o R
A for the recng ol L]
chani  Catecom Cormicats Ha: D2600V2-1040_Augis
[CALIBRATION CERTIFICATE |
Mg D600V - SN: 1040
| Eamtmmnr prncemin QA CAL-05.+0

Caliration procedune lor dipole vaidation kits above 700 MHz

Catran (e August 11, 2005

Then Caiaainn CEmiomm ULt e e ety 15 sianl shangeil, whom saung Mt hyscs i of & LTt 14 |
Tha rmsusrrrmriy arl the wofs | Eteih adh fovliances (e ity mrw \Fegn o Pa POt Bgert At aie (e o B cee i

A calirmiors Favd e rorsiaied & P ool Ly cEEy arpenedll leetyealurs (37 @ 3°C sl ety M

Eadlrabre | g s umed ML 11 et ow cilleafuie

|Frevaey Swedertn ity a Erruadt o) it
[C————r=TETTTY CAETAN Dot

Poramr vamae bIF BaRT A R Py v ALY

e L At | vk sy p 07 8 (e 31 Fana | O L

Pudergrwa F) oy Alberusior | B, SR (e O -Ape i (WA, IvarEm) Bse 18

Tl M i rracith cossfarafion | W ShaFEJ EAET DA b3 0. 2YT-00 B 18

Flalwsaprnm Pophos BS54 Bhr R 2P Rl (M, ELEENE Dac i) Phees il

[ 1] L Tl bd [hdn BAFES0 Awgid g1
| Bty St e Chasti [ o b St Caeom

W gty 45 SAT 24 e [ T p—— e 1
| Maetweors Amaiprar 19 B | USDrtES S0l ) O B (e anam ERER Cis- Vil R gy e
v Viarmsan Bapatae

Casnemn ry Bhatumed Wi [IeTr e per— ﬂw
| A by mgta B omirer Funrtrmrd Warsages 7

. Aoy 13 POVY
Fran Laihetatnm o mesn a 4248 .8 D Sotembaried marag i bl st e apursal o Hie Wity

Corthiontn Ma: D00V 1040, Aug15 Pogs | 8B
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Calibration Laboratory of U P, .

Schmid & Partnas 1= Sl L ~'1'| e T e —
Engpnearing AG 1 L nrviie st o st

Ldughaunsiioswe U3, B0 Juria®, Geirerass Mo "".-" - —

Ayerptte Uy i Swma Actrucharen Serves (LA Acersnasiion N2 : BSOS 0108

The Swinn Accemditation Servics iy s af i sigrissann io he £4
Hulidaiersl doresrmam b M fgagidan of

Glossary:

T5L tissae simulating liquid

ConvF sansitivity in TSL / NOFM wy.2
WA nat applicable or nol measured

Calitrration is Perdormed According 1o the Following Standards:

o) IEEE 51d 1528-2013, IEEE Recommended Practios for Determining the Feak Spatiak
Averagod Specific Absorpticn Fate (SAR) in the Human Head from Wirekess
Communications Devices: Measurament Techmgques”, Jung 2013

b)) IEC 62209-1, *Procedure fo measwo the Specific Absorption Rate (SAF) for hand-hekd
devices mn close proximity to the ear (freguency range of 300 MHz to 3 GHz)",

Fubruary

o IEC 62208-2, "Procedura (o doterming the Specific Absoption Fate (SAR) for wirslass
communication devices used in close proximity (o the Ruman Body (f sncy of 90
MHE to & GHz)", March 2010 e i

dj KDB 865664, "SAR Measuramant Requiramants for 100 MHz to & GHz"

Additional Documentation:
o) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

= Measunsmen! Conditions: Further details are available frem the Validation Ropon at the and
of the certificate. All ligures stated in the cenificate am valid al the Treguency indcalnd,

« Anfsnna Parameters with TSL: The dipole is mounted with the spacer lo position ils feed
paint exactly below the center marking of the flat phantomn section, with the arms arnanind
parallel to the body axis.

* Fomd Poinf Impedance and fetum Loss: These parameters anm msasured with tha dipoks
positionoed undar the hquid filled phaniom, The impedance stated s ransiormod lrom the
measurement at the SMA connector to the fead point. The Fetun Logs ongsures iow
reflected powar. No uncerainty requined

= Electical Delay: Ong-wiy delay batween the SMA connecior and the antenna lead point,
Mo unoerainty mguired.

=  SAR measured: SAR measured of the stated antenna inpu powor,

+  SAA nommalkired: SAR as measured, normalized to an inpud power of 1 W at the antenng
COnnCIDr

+  SAR for nominal TSL pararmetens: The measured TSL parametors ang used to calculalo th
nominal SAR resull

mrmﬂt:l:eﬂﬂ-ufrﬂy nllnmf?m“m:ﬁ g!rﬂ as the standand uncerdainty of measursment
ip coverage in ) & normal distribution corre [
s vesggt Al e responds 0 B Covermge

Corilcate Mo (RS00Y2-1040_Auglh Fepa Tl B
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Measurament Canditions

DASY sywinm contguion i 1 4 108 G O e )
|

DABY Version DASYS WG
Eaite g claticn Atvanced Exliapeiab on
Fhamlom ewrhuay Flil Phantom
Distsnce Dipols Center - TSL 10 i with Epanar
| Zoom Sean Resiusion . . e =4 e )
“F'Lmr mﬁ_wuum 3
Head TSL parameters
T todoweing petamatens and caloussans wesw Righes
| Tompersturs | Ferminibviey Conducthity |
| Hend TSL 20T - LE ST |
L Heaa TSL o s 2002 C IEal% 204 mho'm e 8%
M!ﬂwmwm&-:qw <05°'C — j
SAR result with Head TSL
BAN svernged over | e (1 g of Mesd TSL Corsiten | E|
e - 250 mid input powes | 148 Wik
| AN for nomieai Hesd TS panssetan nomralised o 1W | BE.8 Wikg = 17.0 % (ksdt}
'_unlr-u-pimw:nnuunum Exnitn Nl
LA s ataiing I W o poveer o AT Wy
HAR tor romingl Haaed TSL p ol o W 50 Wig » 165 % (ke2)
Body TSL parameters
Tris dalowing pamarhaiens and cRICubalons wive apsred ==
= Tempursurs_| P Cenavetn
'Bu-d\'TSL___ . 20 2s 216 mha's
Msasurnd Body TSk parametar 220208 C M1s6% | 221 mimmet
Body TIL lemporaiure changs during ma <05'C - -

SAR result with Bady TSL

SAR sveragad over 1 em’ 1 q:ﬂaad; TSL

Cacadteon

|

BAH e &sre)

250 M mput posver |

| 5 Wiy

BAR for nominal Body TEL parsmsinmg

nranliged i B

| 50,0 Wik = 17.0 % (ka2

| BAR svsraged mver 10 em® (10 g) of Dody T5L

Rl

SAFY e e

P50 W gad povedr

55 Wikg

AN Ao roemenal Body TSL parsrmssiess

ruanmmlirm i W

50 WG 185 T (k=T)

Carshcay Mu: DGOV 1040 _Aug 1%

Fage Sol N
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Appendix (Additional nssessments outside the scope of SCS5 0108)
Antenna Parameters with Head TSL

FEpRdRnCw, s forenesd b0 feod poed Wwai-80K5)
Flésan Loay o4 el

Antenna Parameters with Body TSL

Irpedance. Harltomed o dend (s arFu-45H1

Pt Loma = 25 1 ifd .,

General Anlenna Parameters and Design

I .
| Einc=ra Dstay {nme Sesclionh | (BT ]

Al Iy ST wisa wilts 100WY caufiaiog famear only i sight wistetg of lhe digoie noar Wi Lescpioint can be resueed
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