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Calibration Labaratory of e T -

Schmid & Pariner S 1 8 Service suisse :r:llllnq- "

Enginearing AG o g Servizio wvizero di s
Zeughausstrasse 43, 3004 Zurich, Switserand "fﬂ_‘-‘;ﬁ;f Swiss Calibration Senice

Accrudied by e St Acoedilalion Service [BAS) Acereditstion Ne.: SC5 108
Th Swigs Accraditation Seaios is ong of Th Eignatonss 1o e E&

Multitzirral Agreemart for the recognélion of ealibration serificates

cieni  RTS (RIM Testing Services) Cartificstn Mo: ES3-3225_Jan13

|CALIBRATION CERTIFICATE

| Oty E330V3 - 3M:3225
|

| Cabibratoon proceduisis} QA CAL-0H.vB, QA CAL-2304, QA CAL-25.v4

Calibration pracedure for dosimatric E-field probes

Caaliramion dane

January 10, 2013

Thim calibwstor Gevificals doemois e rpcealably 1 ratonnl Slasdards, which fealing [he physcal unts of measuneryents (S
Thie Measomsnty Gndg e el it p iy A ghaen on (e inlewing poges and ave part of e cerficale

Al CHDrAL0nE Rl Dean Sonducted in the closed ikborsiony tecimy: #mvroniven Iampscating 22+ 30 ana Bumidey = T0%

Caloration Equpmam used (MATE critical tor calibranon)

rimary Etnnar —m_ | Cal Date [Certficate No.) Schwtuled Caibrabon
Punur mates E41108 GBA12534Ta 75012 [N, 21701508 | Asers.
Porwr ponisur EL413A M4 1408087 #Pabar-12 o 217-00500) Apra1
Rbergrce 3 48 Attenusior SN G505 (de} 21-Mar12 (Mo 217-09531) Apr-13
Referencs 20 60 Allaraumns EN'_$5M.E.|:9MJ 27-Mar1d (Mo, 217-01830) Apr 13
Mnfemmse 30 AR Ansramnr Bk BA1 3 {20k 27 Mar- 12 (Mo 217-01532) - 13
Rafetencs Pmbe EEXAD Bk 013 | 28-Deu-17 (Mo EZ5-3011 Do) Doec-13
DAER4 3. 650 20 Jen 12 (heo. DAELLD0_Juntd Jur-11
Bo;:;wdlq Standanis | n Chack Diana (in hour) Erhaddod Ghark
A el M BR4RS L | _IJEH.JH,I.I‘H'FM g6 {in hoome check Apr 1) I housn chicke Age- 13
Heranre Annhrar HP ATS5F LIEITAMGERS 12Ot 41 (i house chieck Oxi-12) I ot choncke Dl- 13
Hame Furction Signaisre
Canlraied by diom Famizali Lﬂl.lmj'-lﬂl_illﬂ'l,'l_ kT |:' o
! e et BEY,
e R
s by B Pokois Techninal Monnges o ’ Far e
AT
Isiurd: Jdinary 14,2013
Thes warbbrasion o il rooed U i nducind scapt i Tl welhout wetin sogeca sl of 1R Ralocahony

Camtllizinls Mo: ES3-3E5_Janid Faga 11
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasse 43, B004 Zunich, Switertand

Schweizerischer Kahbsiendions]
Eorvice sulsse ddtalnnnagn
Sarrvizio avizzore o laralura
Gwiss Calibranon Gorvice

ACCTIIEd By T GwiEs ActredEation Sannce (GA5) Aceredinion Wo: SCS 108
The Bwiss Acerediintion Service = one of tho signatordes 1o the EA
MulEilivbeer s Agresment for thir recognition of calibration cerlificates

Glossary:

TEL s simudaling louid

MORM:.y.2 sensitivity In free space

Cank sensiivity in TSL | MORMx .2

DCP dinds compressian paint

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

ABGCD mdulation dependent insanzabon paramelens

Pobarizaton o ip rodalon anound probea axis

Podisrizalion § & rodation around an as Hal e he plans noomal o probs aas (31 méasuramant Dﬁl‘llﬂ':l.

L, # = [His nonmal o probe axis

Calibration is Performed According to the Following Standards:

0} EEE Sid 15282003 “IEEE Rocommoendod Fractico o Detemaning the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measuremen|
lechniques”, Dacamber 20053

b} IEC B2200-1, "Procedure ko measuno tho Specic Absorption Rale (SAR] lor hand-held devices used i closa
presimity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

& NORMry,z Assessed lor E-field polarization 8 = 0 (1 < 900 MHz o TEM-cell; 1> 1800 MHz: RZ2 waveguide).
HORM:y.z are only Inermediate values, |.e.. the uncenainties of NORMu.y.z does nol affect the E*-fickd
unceriainly mekda TSL (see balow ConeF)

»  NORM{Ix .z = NORMxy, 2 * iaquency_respanse (see Frequency Response Chan). This Baearization is
mpdemented in DASYY software versions later han 4.2 The unaertainty of e equendy iespanss S nchded
in the stated uncartainty of Coml,

+  DCPxyz: DCP are numarkcal linsarzation parameters assessed based on the dats of power sweep with CW
sigpranl {0 uncerdainty sequired), DR does nol depend on frsquancy nor media

s PAR: PAH is tho Peak o Average Rabo that i not calibraled but determined basad on the signal
characteristics

s Axyr Bupr Cupr Deyr VRxyx A B, C. D are numerical lingarization parameters azsessed based on
{her chrtin of powes swesp lor spacihc modulation signal. The parametars do ol depend on fraquency nor
media. VR is the maximurm cakbeation mnge axprassed i BEME vallage across tha daodo

= Convi and Boundary Effect Parameters; Assessed in fiel phaniom using E-field {or Tempenitures Trarsfor
Stendard for T = BOD MHz) and nside wireoguicke using analytical ekl distrfutiong Dadged on power
measurernants for { » 00 MHz. The same setups are used for assessment of the poramelers applied for
boundary compensation (alpha, depth) of which typical uncarainty values are given. These paramalers are
used in DASY4 software lo improve probe accuracy close b the boundary, The sansitivity in TSL comesponds
o NORRYx,y.2 * ConvF whereby the uncertainty corresponds {o thet given for ConvF, A frequesscy depemdent
CorF |6 e in DASY vercion 4.4 and higher which allows axtending the validity fram £ 50 MHz 16 £ 100
MHz

«  Sphercal sotropy (30 dewislion from isotropy): in g fisld of low gradients ralized wsing o i phaniom
axposad by a patch antanna.

= Sensar Offser The sensor offeet comesponds 1o the offset of virual measurement center from the probe tip
{on probe mwis]. No boleromee reogueosd

Gertilicole Mo EEBR-3T35_anid Fagedd N
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ES30NVD - S8 Jmnmary 10, 2015

Probe ES3DV3

SN:3225

Manufactured:

Calibrated:

January 10, 2013

Calibrated for DASY/EASY Systems

[Pt non-compatible wilh DAEYDE Gyslami)

Camificaie Mo: ES3-3225_Jani3

Poge 3ol 11

September 1, 2009
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ESI0V3- SN:3225

Januady 10, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Basic Calibration Parameters

Sensor X Sensor ¥ Senead £ Une (k=2}
Morm (e 1.28 198 131 + 101 %
DCP {mVY" 1005 101.5 [TE] e ]
Modulation Calibration Parameters
o Communication Systom Name A B [ o VR ; [Thes
| d6 | dBviv di T T
o |ow FAETH NN ET 000 | 878 l 27 %
[ v 00 0.0 1,0 1584 | |
| 2 i) 0.0 0 | 165.9 |

The reported uncertainly of measurement is slaled as the slandard uncerlainly of measuroment
multiplied by the coveraga factor k=2, which for a normal distribution corresponds to a covaragea

probability of approsamately 959%.

* Ve wrwrtasnbies of Movm®.Y,2 te rot allec) e B feid ancevtainty mide TSL (see Pages 5§ and 8]

" Wumarical linnarization parameter unceninty nol RequEsd

¥ Unedrtacdy i dalanminsd wing the mas. doviasen from inasd etponte pphning recianguiar dainbubon Bnd i opressed for the squans of Ihe

Tk wihue

Cenficate Mo E53.3228_ Jand3
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ESIDV3E- BN.3225

Jansary 10 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Haad Tissue Simulating Media

. Relative | Canductivity [ [ Depth Unet. |
| fimhz) | Permitivity” | (Sim)" ComFX | Conv®¥ | ComyFZ | Riphs | (mm} __lﬁl
TE | 41.8 089 HEH | BS5E B.56 ] 042 194 | 1120%

800 | a1s 047 £.19 619 619 | 043 | 152 | +120% |
| 1810 40.0 140 | 535 535 | 535 | oms | 188 | sviow
| 1950 | 400 | 140 5,08 m', 508 | 080 | 123 | +120%
| 2450 392 1.80 4.5 aps | aes | o | 1 | s120% |
| 2600 390 198 443 | 443 | 443 [ o080 | 132 | s120% |

' Fieguaily valklily of = 100 MHz only appises & DAY wi.4 and highor [non Pags 2, sl i i residetsn ta 1 50 MHe The unsensingy is e RS9

P' the Conwf® uncomisinty o colibrmon fmq sy B the nce ity ber B Bdcabed Sequenty Band.
AL Irequancit Do 3 GHEL M vabiily of lissee paramelon (o and &) can be rolased b+ 10% W lquid comparsation emels = sppded o

maasurnd BAR vaues. Al Irbguensed abowve B G E, the vildily ol 13sus pammnveiars (o wnd o) B résbocied 1 £ 4% Tha i linkdy i (e RES of

e Convi unceddnty Jor inScaled 1arpot lesus pie sl

Cortiienie Mo FEL-1238_ianil

Pange Sof 11

This report shall NOT be reproduced except in full without the written consent of RTS
Copyright 2005-2013, RTS, a division of BlackBerry Limited




' - 0 Document Page
79’ -IéStlﬂg Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 7(49)
22240l Senices: RevortRevs
Author Data Dates of Test Test Report No FCC ID: IC

Andrew Becker

June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

ES3DV3- SN3225 January 10, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Bady Tissue Simulating Media

f (MHz) © panmtiety’ e are | | Dot e

. | Permittivity (3im) ConvF X | ComfF¥ | ConvPZ | Alpha | {mm] (=2)

750 55.5 | (.86 .27 B27 827 | 048 151 | 2120% | I

! B0 |  s50 1.05 8,12 612 612 | 073 125 £120%
1310 £33 152 | 504 504 | 504 057 1.47 £ 120%
1850 833 1.52 | 484 484 4894 058 | 180 $12.0% I
2450 [ &7 | 185 435 | 438 4.35 070 | 116 £12.0 %

’ 2600 | 525 | 2.16 411 4.11 4.11 _II,‘I;E-?_! .86 £120% |

" Friguency vabkdly of = 100 MH2 ciky uppiies for DARY wi 4 nnel higher (see Page ), siss & = reascnes i & 50 MHE. The uscenaaty i lhe B35
ol the ConvE unoartaimy m coibraion insguoney and the unosfainty for 1he Indwated Tivguency band

" A irequancies ety 3 GHE. the valddy of brsun paramaiers (¢ and nj can be mlased 10 8 0% § o comoaiertion Tormuls o aopled b
memsurod BAR v, A ingubnceas above I Gz, the walidty of Bssus pardmelens (v and o} & msiiced 1o 2 5% The uncerindy s the ARS8 of
the ComvE unbinmnty hor ndicstod 1angol TS0 paidrialim

Cenilicals Mo ER3-3228 Jani3d Paee Boal 41
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ESI0WI- SN:3225

Frequency Response of E-Field

esponse (normalized]

0.8

Frequency r
=
o

(TEM-Call:ii110 EXX, Waveguide: R22)

S N T W N— | -
1000 1500
f [MHz)

2500

Uncertainty of Frequency Response of E-fiald: £ 6.3% (k=2)

Codificaie Mo EREA228 lanld

Page T al 11

January 10, 2013

000
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EEI0NG- Shedaas

Receiving Pattern (¢), 9 = 0°

=800 MHz. TEM

B

JamEry 10, 2013
f=1800 MHz R22
e X v :

Errar [d3)

Uncertainty of Axial Isctropy Assessmant: £ 0.5% (k=2)

Lerlihcale Mol B33-3020_ Jantd

Pajper Bl 11

This report shall NOT be reproduced except in full without the written consent of RTS
Copyright 2005-2013, RTS, a division of BlackBerry Limited




! = 1 Document Page
27, Tesnng Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 10(49)
22240l Senices: RevortRevs
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 - August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

ESI0VI- SN-JEZ5

Dynamic Range f(SAR,..4)
(TEM cell , f= 900 MHz)

104 =
i .
— 1 8
3 b
= -
2 ;
1=
& L
- 0 (Rl s Ll "
5 Hisas | T
3 15 L) L
_— L
'
o
1 Ll
v
k- i
.
o
T i 10 08
SAR [mwemd]
) »
not compensated oompentated
-
P
E" ] o R e R e 5 L A [Pt e
i L
1et tor i 10!
SAR mWieamd]
> "
AN CAMPESSALAT PR NGRE R
Uncertainty of Linearity Assessment: £ 0.6% (k=2}
Cefilicale No: ES3-3225_Janl3 Page 8 of 11

danumy 10, A1
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ESIDNG- SMCIE25 darusary 10, 2013

Conversion Factor Assessment

1= 900 MHz WELS RS (H_convF) = 1810 MHZ.WGELS R22 (H_canvF)

3 o rire

e Feidede  arames 4

Deviation from Isotropy in Liquid
Error (4, 9), f =900 MHz

-0 -0A 08 -D4 -0 OO (e b4 DA 0OA 1.4
Uncortalinly of Spherical lsolropy AsSoessmont: &2 6% (k=2)

Corificabe Mo EEL3226_anid Page 10 of 11
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ESIOVI- SN32I5

Jarmsary 10, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Other Probe Parameaters

[Bensor Arangoment Trianguiar |
“Caonnactar Angla [°) EE— B3
“Mechanical Surface Deteclion Mode | enabled
Optical Surface Datection Mode i disablad |
Frobe Creerall Lengih | 337 mm
| Probe Bedy Diameter T 10 mm
Tip Length T 10 mm |
[ T Diarmeber - 1
|' Probe Tip 1o Sensor X Calibraton Foin ~Zmm |
| Probe Tip o Sensor Y Calibrabion Poinl o |_ 2 mm |
[ Prabe Tip ko Sansor Z Calibration Peint . Zmm |
: Recommended Measurement Distance from Surlace | 3mm I

Cooriifizin Moy EEX-3208 _dan13

Prge: 11 ol 11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussiratse 43, 8004 Zurich, Switzeriand

Accreddid by the Swiss Actreditalion Sanice (SAS)
The Swiss Accreditation Service |s one of the signatories 1o the EA
Multilsteral Agreement for the recognilion of calibration cenificates

Client F!TS{HIH Testing sll'\‘luill e

A

S

FETIRY
=
sl

Schweizerischar Kalibrierdianst
Bawrvico subiie dotalonnage
Bervizio svizzero di aratura
Bwriin Calibration Servioe

Acereditation No.: SCS 108

Cartificate No: EX3-3548_Jan13

CALIBRATION CERTIFICATE

Ol

Calioration procadures)

Calibration dabe:

EX3DV4 - SN:3548

QA CAL-D1.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Callbration procedure for dosimetric E-field probes

January 15, 2013

Caliteation Equipmant used (MATE crlical fior calbeation]

This calltration canificala documants the ITecaabdity 10 natonal standancs, which Mmales tha physcsl wilth of moasuraments (51)
The measurements and he unceianties with confdence probabity sre gven an e following pages and are pan of fw cenlificats.

All calibrations have boen conducted i the dosed eborstory facilty: envinonmen lempersiune (22 + 3)°C and Sumidity < TO%.

|PromaryStandarss [0 Cal Date (Conficate No | | Sehaduios Callbraton
| Power meter E44136 | cBa12o38T4 20-Mar-12 {No. 217-D1508 | Agr-13
| Prweer paneor E44 134 M4 1408087 20-Mar-12 (No. 217-01508) | Apr-13
| Ruference 3 dB Atenussse SN 55054 (3¢ F7-Mar-12 {No. 217-01534) | Apr13
Rabwrence 20 dB Allenuslor Sh. 55086 (200) ZF-Mar-12 (Mo, 277-005E59) o L Apr13
| Raference 30 0B Altenusion SN: 55129 {308 Z7-Mar-12 (No. 217-01532) Apr-13
Faberence Probe ESI0NVZ SN 303 28-Dac-12 (Mo E53-3013_Deci1d) D13
DAE4 SN GED 20-Jun-12 [Mo. DAEA-650_Jun12) Jur-13
| Smeondary Standards o Chack Dise {in houss) | Schedulad Chack
| &F generator HP BE4EC US3542001700 4-A0g-08 {in houss chack Apr-11) | In hows chack: Apr-13
| Nerwark Aalyzer HP BTSIE_ | LIS37350586 18-Dg-01 {In house chech ©c-17) | In house check; Oa-13 |
| Meme Fusncaion Signature
| Calibested by: et Kasirati |  Laboratory Yechaiclen . F { e
3 R TR S e an S B e
e
oty Sl e

waljs Pakouic

Tachnical Managar

| This callbration cectificste shall il be reproduced sacapt in full eilhoud witien approval of the lsborstony

|ssased: Jamuary 15, 2073

Certficate No: EX3-3548_Jan1

k|
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Calibration Laboratory of
Schmid & Partner

Enginearing AG M’

Zoughausstrasses 43, B0 Zunich, Switsariand

Accredilad iy 1he Swiss Acoredilaton Semvice (SAS]
The Swiks Accredstalion Service s one of the signatories 1o the EA
fMultilatersl Agreement for the recognilion of calibraiion cerificales

Schweiresischer Walibrisrdienst
Eervice sulssa Sémlonnage
Servizio svizaene di ieraturs
Lwnss Cakbrnlion Serace

accreditation No.: SCS 108

Glossary:

T5L tissue simulating liguid

MNORM:,y.2 sensitivity in free space

ConmeF sensitivity in TSL f NORMz.y z

CCP diode compression point

CF arest factor [ 1duty_cycle) of the RF signal
ABCD rmedulation depandent linsanzation parametars
Polarzaton o «p rofation around proba axis

Polarization 4

i.g.. 8 =10 is normal to probe

s

Calibration is Performed According to the Following Standards:
IEEE Sid 1528-2003, "|EEE Recommended Practice for Determining the Peak Spabal-Averaged Specific
Abzarplion Rate (SAR) in the Human Head from Wirgless Communications Devices: Measurement

)

L)

Tachnigquas”, Decembar 2003

# rotatien around an axis thal is in the plane normal 1o probe axts (al messurement center),

IEC §220%-1, “Procedure o measure the Specific Absorption Ralz (SAR) for hand-held devices used in close
prooimity 1o the aar (frequency range of 300 MHz to 3 GHz)", February 2006

Methods Applied and Interpretation of Parameters:
NOFR M.y, z. Assessed for E-field polarization 3 = 0 (f = 900 MHz in TERK-cell; { > 1600 MHz: R22 waveguide).
MORMx,y,z are only intermadiate vakes, i.e., the uncertainties of NORMsx,y.z doas nol affect the E”-field

uncartamty inside T5L (sea below Comvi).

NORM[Tx. .2 = NORM, y. 7 * frequancy_mesponse (sss Fraguancy Responss Char), This linaarization |s

implemented in DASY4 software versions Btar han 4.2, The uncertainty of the freguancy response is inchudse

in the stated uncenainty of ConvF

DCPx,y.z; DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal [no uncertainty required). DCP does not depend on frequancy nor media.
PAR: PAR is the Peak to Aversge Ratio that is not calibrated but determined based on the signal

characlisfistics

Ay, 2 Bu, w2 Cxy.2 Dey,z; WVRx .z A, B, C, D are numerical Enearization paramalars assessad based on
e data of power sweap for specific moduation signal. The parametars do nol depend on Treguency nar
media. VR ks the maximum calibration range expressed in RMS voltage across the diode

ConvP and Boundary Effect Paverneters: Assessed in flat phantom using E-field (or Temperature Transfes
Standand for T 5 800 MHz) and inside waveguide using analylical feld distributions based on power
measuremeants far f > 00 MHz. The same selups are used for assessment of the paramelers applied for
bourdary compansation (alpha, depth) of which typical uncertainty values ane given. Thesa paramelers are

used in DASY4 software o Improve probe accuracy close 10 the boundary, The sensillvity in TSL comesponda

o NORMY, .2 * ConvF whereby Ihe uncenainty comesponds to that given for Comd. A frequency dependent
ConvF s used in DASY version 4.4 and higher which aliows exlending the validity from + 50 MHz 10 £ 100

MHz

Spherical isofropy (30 dewviation from isclropy). in o feld of low gradients realizad using & flal phantom

exposed by & paich antenna,

Sangor Offsef: The sansor offgel comasponds o the offsel of virtual measuremant center from the probe tip

jon probe axis). No tolsrance requined,
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Author Data Dates of Test

Andrew Becker June 11 — August 16,2013

Test Report No

RTS-6046-1308-39 Rev 3

FCC ID:

L6ARGB140LW

EX30W4 - SN 3548

January 15, 2013

Probe EX3DV4

SN:3548

Manufactured:
Calibrated:

November 16, 2004
January 15, 2013

Calibrated for DASY/EASY Systems

[Mote: non-compatibha with DASY2 syataml)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Basic Calibration Parameters

- satmor X Bensor Y SansorZ | Unc [k=2)
Norm GV 038 0.44 | 0.3 £10.1 % |
DCP (mV]" 1032 ET] BaT

Modulation Calibration Parameters

T [ Communication System Name A "B | ¢ o T w | un
| | 4B lmu*..u! L de | mv | (ks3)
o oW x| o0 06 | 10 | 000 | 1813 | 33%
_ B T T T R L N
Tz e T ee e T RS [

The IEPDI‘[H{! uncertainty of measurement is staled as the Si[ﬂl"}dﬂr.d uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

L
(WS I

piooagy o appfﬁ.’ii:ﬁ‘ﬁiﬁh’ 95%.

* The uncedanties of Momil Y, Z o nol sfact the E™-feld uncestalnty insde TSL s69 Pages 5 and §)

¥ pyrnarical linaacizaton parsmeter unoartmnty ot reguined

" Uincertainty & determingd uing e mas devsation rom Inear response spphing rectangulsr distribution and is exprassed for the squars of the
fiald vakse

Cartificate Mo EX3-3548_Jan13 Page 4 of 11
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EX3DV4— SN:E545

January 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Calibration Parameter Determined in Head Tissue Simulating Media

______ T Relative | Conductivity | i E [ Depth Unct
A {pinz)© | Permittivity” | (Sfm)" ComFX | ConvFY | ComvFZ | Alpha |  {mm) (k=2
- 2800 39.0 1.96 7.15 7.15 745 | 047 | 085 | £120%
| 5200 6.0 | 4,65 513 513 5.13 I (.40 1.80 * 131 %
5500 356 | 4586 479 479 479 | 040 | 180 | $13.1%
_SE00 ____353_1'5?? A8 461 | _4.61 045 | 180 | =131% |

L Frequency wabdity of + 00 Kbz oney spples for DASY wi 4 and higher [see Page 2}, alss ¢ is restriclad to £ 50 MHz. The sncefpinty is the RES
of tha Comd uncertainty @ calibrision fmgquancy and the uncarainty for the indicated Feguancy band.

" AL frequencies bedow 3 GHz, tha validity of teswee paramesens {s and o) can bemalaxed bo 2 108 if Bqud compansetion formua is applied o
messured SAR valuas. Al frequencies. above 3 GHz, the vasdily of lissue parsmalers & and &) is resirictad to 2 5%, The uncertaicy is the RSS of

e Cone unparainty for indicated {anged e paramelers

Corificale Mo; EX3-3548_Jan13
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EX3DVd4- SN-3548

January 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Calibration Parameter Determined in Body Tissue Simulating Media

! Relative Conductivity | S " Depth | Unct
#(MH2)°® | Pormittivity" {S#m)* ConvF X | ConvFY | ConvFZ | Alpha | (mm) | (k=2
2600 | 825 2.16 708 | 708 | 708 | 080 | 050 | £120%
5200 49.0 530 a8 | 468 | 468 | 052 | 190 | s£13.1% |
I 5500 486 5.65 415 | 415 I 415 | 062 | 190 | 2131% |
| 5800 82 6.00 419 | 419 | 418 | 080 | 190 | +131%

“ Frequency validity of £ 900 MHz orly spples for DASY wd 4 and higher (see Page 2). el i i restricled to = 50 MHz. The uncarsrty is the R3S

of the ConyF uncetainty # calibrxion frequency and the uncestainty for the indicsted reguency band
&) Eequencies beow 3 GHZ, the valliBty o sses peramebans (v and o] Gan be ralasgd (o= 0% & Sogusd oo pens ton formuka s appied 10

messured SAR valeas, Al Fequencies ehove 3 GHz, the velcty of Tissue paramaters (¢ and s} is restricied 1o £ 5%, The unceraingy is the RSS of

Iy ComyF unconmrty for mdicaing isrget hssus Darmmeb s

Cenificate Mo: EX3-3548_Jan13
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EX30vd— 5h:3548 January 15, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

=h
—
I

T -

sponse (normalized)

rrequency re
TT

A Y (- S - ] 4 1 1 ¢ 1 . ' 8 | § ;: I I B J
¥ 500 1000 1500 2000 2500 2000
f [MHz}

Uncertainty of Frequency Response of E-field: = 6 3% (k=2)
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EX3DVE- SN 5548 January 15, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
"
- B 5 :
[ w ¥ N * &
Tied X ¥ Z Tl X T L
[ WINPT, g ¥ " a :

Error [dBj

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

Cartificaty Mo, EXI-3548_Jan13 Page Bal 1
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Dates of Test Test Report No FCC ID:

EX30a4- SM:3h48 January 15, 2013

Dynamic Range f(SAR;caq)
(TEM cell , f =900 MHz)

gnal [uv]

=1

It

10 1a
SAR [mvViem:]

not compensated compensated

3
B
i
2 i . ': L - . I-—
0= 10! 10 10 hi ns
SAR [mWicmd) o
o | L H|
it Comp-ensate companEaten
Uncertainty of Linearity Assessment! & 0.6% (k=2)
Carificate Ne: EX3-3548_Jantd Page 9 of 11
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June 11 — August 16,2013

RTS-6046-1308-39 Rev 3

FCC ID:

L6ARGB140LW

EX30V4- EN:I5L8

Conversion Factor Assessment

f= 2600 MHz WGLS RZZ (H_comf)

EaR [WEa ity

19 5 K L
rritt]

| "
PR An il

e
o
T

January 15, 2003

f = 2600 MHz, IWGLS R22 (M_com)

A

Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

10 08 -08 -04&4 =02 00 02

04

o8

£ [oves

1.0
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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EX3DWd4 - SN 1548

January 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Other Probe Parameters

Sensor Arangemiant _WET
{ Connector Angle (%) o 725
| Mechanical Swurface Detection Mode enabled
OmmeuerE} Detection Maode T disabled
Probe Owverall Length 337 mm
Probe Body Diameter 10 mm
Fip Longlh e — S BT
Tip Diameler o 2.5 mm
| Probe Tip to Sensor X Calbration Point o 1 mm
Probe Tip to Sensor ¥ Calibration Poant T m
| Probe Tip to Sensor Z Calibration Point 1 mm |
| Recommended Measurement Distance from Surface “Zmm |

Ceatificate No; EX3-3548_Jan13
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Calibration Laboratory of _,q-:@m_ g Schwaizerischer Kalibriordionst
Schmid & Pariner jas— Sarvics suse detalonnage
Engineering AG L =L C  Corvirio avtrraro ol taraturn
Teughaussirans: 43, 8004 Turich, Swilaerland % ulc:'_‘\:p:" S swins Calinrmian Sarvies
el
Accaedited by e Swiss Acciedilalion Servics (SAS) Acoreditation Moo 'SCS 108

Thea Swiss Accredilation Service is one of the signatories te he EA
Multilateral Agresment for the recegnition of calibvabion certificales

cient  ATS (RIM Testing Services) ceriticate wo: DB35V2-446_Jan13

|CALIBRATION CERTIFICATE |

Cibget DB35V2 - SN: 448

_{".Jlulr.:llm procesims) QA CAL-DS v
Calibration procedure lor dipole validation kils above 700 MHz

Caliation il January 07, 2013

Thin calibiration conilicalo docurrns (o lraceadilly 1o nalional slevdaeds, shich iealize a pysical unils of mossursmoents (51)
The miEarements ard e wncerainlas wih conlidence probatalily are given on M KEowing pages and ae pat of the conidcale

A CARBralions have beon conduciid in i Cheled laboralony tRelily, Srvinsnmont 1GMEankiung (22 = 310 and Humigng < .,

Calitention Equipment wsed (MATE critical for calibeabion)

Pimary Stanssrds |ioe Cal Dene {Gonificain Mo.j L Eohaduied Calibmilen
Pawar mastar CPM-4428 GEIFADITOL - 12 (Mo, 217-01840) et 13

Power sentar HP BAE1A USITreee e Ot Mo 1 (Mo 21 7-01040] Ot 13

Flatgrerce S0 68 Angranbo Eb: SOEA () ST AR (N TR Apr- 13

Typa-H mismaich comiination BN 80T A FORDT bt 12 (No. X1T01853) Ag=13

Andaranca Probae ES30V EH. X205 FA-Dec-12 (Mo, ERE3206_Deci®) Bec=13

DAEY 3N 6 a1 {Me. DAES-G0N Junld) Sl
| Seconcany Slandarnds we Chaci Da (in nouse) Senacuisd Creck =)
Pt Rentor HF BAE1A RFA 09T THAGADG G e chsck Tes-11) N Pause shecke 0e1-13
HE gareralos FES SMT-0% VOO0 - (i ouss chack Oct-11) in house chack: Oct-13
Madwaor Analyrgr HP BFSIE LES37 00585 S48 18-01-01 fin mouse check O0-12) In houiss phecic Ol-13

Hamg Functon Sagnature
Calitnated Ly Lol Bl Laboratony Techrmcken 7
Apmrmend ty Foaljn Pkirait: Techrical Marages o s
e i yie—
tpmmd Jammey & 2013

This. el el £1Al rol e Mo Cdudd data@t I full willdit wiman Wmﬂ-ﬁ"“m

Codicatn Mo DEZBVE-946_Jan1d Paga 1ol G
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Author Data
Andrew Becker

Dates of Test Test Report No

June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

FCC ID:

Calibration Laboratory of A

4 R
Schmid & Partner )
Enginearing AG ——t
Zeughaussirasse 83, U004 Zurich, Switamland ie“'if-'.f;}?
ilay

Ascredited by the Swiss Acciediaton Serace {SAS)
Thir fwinn decreditation Service in one of the signatories e the EA

Bultlimeeal A Har tha reeaqgntian of callbration certilicales
Glossary:

TSL tissue simulating liquid

ConyF sensilivity in TSL / NOAM x,y,2
MIA not applicable or nol measured

Calibration is Performed According to the Following Standards:

-] Schwalzarischer Kalibrierdvnet

Service sulsse d'#alonnage
Garviris svizzsas o5 taratur

=1 Ewina Calibeation Sarvice

Accroditation Ha.: SCS 108

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 Technigues’, December 2003

b

IEC 622091, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held

devices used in close proximity 1o the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

¢} Federal Communications Commission Office of Engingenng & Technalogy (FGG OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiolreguency
Electramagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Daevices with FCT Limits tor Human Exposure to Radiofreguency Emissions”,

Supplemenl C (Edilion 01-01) to Bulletin 65

Additional Decumentalion:
d) DASY4/5 System Handbook

Mathods Applied and Interpratation of Parameatars:

+ Measuramant Condittons: Further details are avallable from the Valldation Report at the end
of the cerificate. All figuras stated in the cerificate are valid at the frequancy indicated.

» Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point axactly balow the centar marking of tha tlat phantom saction, with the arms ariantad

parallel to the body axis.

« Fpad Point Impedance and Refurm Loss: These parameatars are measured with the dipola
positioned under the liguid filled phantom, The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low

reflected power. Na uncertainty requirad

= Elvetrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo unceralnty required

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

connactor.

»  5AR for nominal TSL parameters: The measurad TSL paramaters are used o calculate the

nominal SAR result,

The reported uncertainly of measurement is staled 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 85%.

Coridicala No: DEIGVE-446_Jan13 Page 2ol 6
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Measurement Conditions
DASY system configuration, as far as nod givean on paga 1.
DAEY Vorsion DAEYE VE2R4
Exlrapalation Advanced Eaxtrapodalsen
Phantom Madular Flat Phantem
Distance Dipole Center - TSL 15 mm with Spacer
Toom Bcan Resalution o, iy, tle = 5 mrn
Friqguency B35 MHz = 1 MHz
Head TSL parameters
Tha Inllnwmﬂ E,u."mlrrmlms and calculabons wird .'|]'|J.1I||,!!
Temperature Permittivity Conductivity
Hominal Head TSL parametors EEG ‘E_ et 41.5 .50 mhodm
Measured Hoad TEL parameters 22.0=02)"G 120=6"% 0.82 mhoim = G %
Head TSL lemperature change during test < 0.5"C m— -
SAR result with Head TSL
SAR averaged aver 1 em’ (1 g) af Head TSL Condilign
SAR measured 250 MW Inpul o 238 Wikg
HAHm_:nnmuml Hizad THL parameters narmalized 1o 1W .39 Wikg = 17.0 % (k=2)
.E;.H averaged over 10 am® (10 g) of Head TSL condihon
SAR measured 250 mW Inpast power 1.58 Wikg
SAR lor nominal Head TSL paramelers ngenaleecd 10 1w B.13 Wikg = 16.5 % (k=2)

Cartilncate Ma: DGI5SVE-445_Jan1d
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Appendix
Antenna Parameters with Head TSL

Impadance, ransformad 1o lead poim 0161 -850
Retwm Loss =237 dB
General Antenna Parameters and Design
I Eledtncal |.'I|:I.|'|I|r .tI'JII" dwnebion) 1 388 ns

Adver long term use with 100W radiated power, only a slight warming of the dipabe near the feedpoint can be measurad,

The dipole is made ol standamd semingid coaxial cabde. The cenier conducior of the Teeding line is direclly connected io the
second son of the dipole. The enlemni @ harefore shor-gircuibed o DC-sigads. On gome ol the dipoley, small end cigs
avg andclogd o e cispoln aoes in ordor 1o impross m.uh;l:u'lg wkipn h’nﬂu(rm:h“lg 10 [h pogalion a3 oxplainod in
“Meatarrment Conditne” paragraph. The SAR data am nol allsciod by his change. The ovarail digols iengeh s i

Staonding o tha Standand.

Mo excacsive force must be apphied 1o 1he dipole arma, becausa they might band or the soldared connactions near tha

faadpaint may be damaged,

Additional EUT Data

Manufacturad by

SPEAG

Manulactured on

Qciober 24, 2001

Catficate No: DBISVE-44E_Janid

Prago 4 ot 8
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DASYS Validation Report for Head TSL

Mate; O7.01.20013
Test Laboratory: SPEAG, Furich, Switzerland
DUIT: Dipole 835 MHx; Type: DEISV2; Serial: DRISVE - SN: 446

Communication System: CW; Frequency: 835 Mz

Medium parameters used: T = 835 Mz o = 0.92 Sim; g, = 42; p = 1000 kp/mi”
Phantom section: Flar Section

Meuasurement Standard: DASY S {(IEEENECFANS] CH3, 19-2007)

DASY 32 Conhiguration:
«  Probe: ES3DV3 - SN3205; ConvF(6.05. 605, 5,05} Culibraled: 28.12.2012;
s Sensor-Surluwee: Jmm (Mechamenl Surfuce Detection)
o Electromics: DAE4 Sn6d1; Culibruted: 27.06,2012
«  Phontom: Flat Phastom 490 Type: QUOOOPA9AA, Serial: 1001
o DASYS2 52.84(1052); SEMCAD X 14.68(7028)

Dipale Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measuremaent grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 56,650 Vim: Power Drift = 0.01 dB

Peak SAR (exmrapolared) = 3.61 Wikg

SAR(I g) = 238 Wikg: SAR(10 g) = 155 Wikp

Mauximum value of SAR (messured) = 2,79 Wikg

qr
3.1
T
=
(1K ]
OdB =279 Wik = 4.46 dBW/kg
Carifcate Nao; A3V 448 _lan1ad - Pape b of 6 -
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Impedance Measurement Plot for Head TSL
T oJden TO4T Im0T127
i : 3B 4 IHL G TWANEpF EIE.06E Do: iz
?'r.
EHI Eii LbG 5 dES/REF =308 4l H=3L.T1S 48 EALO60 060 HHz
e I"i IJ,'"
Hid
TTART L3000 ooe Atz WIOF L 220,000 Q0 Mz
Cedificate Mo DRASVI-L4E . lan13 Fage & of &
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Calibration Laboratory of L

B
Schmid & Partner N
Engineenng AG ! L
zmgbngummm Ea. 8064 Fusivh, Ewiterland e

Accredied by e Bwiss Accredialion Bervice (BAS)
The Swiss Accreditalion Service is ave of the aignatories Lo the EA
Fultilateral Agreament fed We recagnition of calibvalion cartilicates

Client RTS (RIM Testing Sarvices)

Schwelzacischer Kalibrierdienst
Sarvice sulees détalonnage
Sarvizia wyizrers dl taraturn
Bwilas Callisrntian Servies

Accreditation Mo: SCS 108

certificate he: D1900V2-545 Jan13

CALIBRATION CERTIFICATE

Oegen

Colitmation clalie

Calibration prrendumms)

D1900V2 - BN: 545

QA CAL-D5vD

Calibration procedure tor dipole validalion kils above 700 MHz

January 08, 2013

| Caibmalon Foulpmant used (MATE oilical for caliiwation)

This anlibration cerillcale commmness the Encsabilly io nobonal shandends, which realize e physical wds o measwamanta (31,
Thur mmsasurnmumds and e uncestariies willn conlidence probabiily e givin O 1he 1ollowing pages and arg pan of 160 Coribcat,

Al calioralions have bean conduchid in The Cs0a Labonmiany O GMAPCRMENL MMIErALIG (&2 = 370 and humiding < 0%

Matwodk Anakyaor HP BILGE

| ISHrI005Es 54206

Mt
Calbeniod by |srie ERMacug
| Approwan oy Eaijn Pakirdn

Thin cnlbamtion cofcate shull ol b raproduced decept in bull wiPoul willdd apocsval of iha inbormany

18-Oct-01 (n owiss chaci Dot 12}

Funetion
Laboralcry Tachaician

Tochnical Manages

Corificato Mao: D1SEMVE-546_.an13

Primady SAnndards e Cal Dota (Comficate Me. ) Svheduled Calination
Powie matar EFW-242A L e TR =M1 (b, 21707 6400 (v B E
Piomme adnadd 1P B30 A LESA e O -Mere- 12 (hin. 24 7-0rE B Q- 13
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Andrew Becker

Dates of Test Test Report No FCC ID:

June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

Calibration Laboratory of 28, Schwaistrischar Kolibriovdionst

Schmid & Partner Ay Sarvice sulses d'daloanage
Enginearing Al SN Sorvizio svizaers di tariturs

Frughnussirnese 43, 8004 Furleh, Switreriand L‘ﬂﬁ:i‘.\}" Swles Calibration Sardice

Accrodised by e Swiss Acoreditalion Serdon (SAS) Accredisatlon Ho: SCS 108

Tha Swiss Accredilslion Sorvico is ono of the signatorics to the EA

Mullilatoral Ag 1 for the recugnitian of calfwation certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NOBM x, v,z

I not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measuremant Tachniques”, December 2003

b) IEC G2208-1, "Procedura to measure the Specific Absorption Rale (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz o 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidaelines for Human Exposure lo Radiofrequency
Electromagnetic Fields; Additional Infermatien lar Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5S Systemn Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Condiions: Further details are available from the Validation Repon at the end
of the cerilicate, All figures stated in the cerificate are valid at the frequency indicated.

s Aplenna Paramelers 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
paraliel to the body axis

s Feed Point Impedance and Return Loss: These paramaters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is ranslormed from the
measurament af the SMA connector to the feed poinl. The Retum Loss ensures low
reflacted power. Mo uncedainty required,

* Flecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty reguired,

+ SAR measured: SAH measured at the stated antenna input power,

*  SAR normalized: SAR as maasured, normalized b an inpul power of 1 W at the antenna
connectar,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corresponds to a coverage
probakility of approximaltely 959%.
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Measurement Conditions
DASY system configuration. as far as not ghven on page 1.
DASY Version DASYE VEEB4
Extrapolation Advanced Extrapalation
Phantom Modular Flat F'hI:I.I'H.D!ﬂ
Distancs Dipole Centor - TEL 10 mm willh Spaar
Zoom Scan Resolulion dx, dy, dz =5 mm
Frequency 1200 MHz & 1 MHz
Head TSL parameters
Tha follewing paramatars and calculslicns were applied.
Tempearaiure Permiltivity Conductivity
Hominal Head TSL parameters 204 40.0 1.40 mha/m
Maasurad Head TSL parameters {22.0 £0.2) °C 34 26% 1.38 mha/m + B %
Head TSL temperature change during test =05°C |
SAR result with Head TSL
SAR svernged over 1 em" {1 g} of Head TSL f‘.auﬁinﬂ.
SAR measuned 250 mW input power 10.0 Wikg
SAA for nominal Head TSL pRrameters normalized o l'["l' A0.2 Wik = 17.0 % (ha2)
SAH avaraged over 10 em’ (10 g) of Head TSL _condilion
ZAR messured 260 miY inpa poesar 526 Wikg
SAR hor nomingl Head TSL paramasans normalized 1o 1W 21,1 Wikg £ 16.5 % (k=2)

Canificate No: D1900V2-545 Jani3
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Appendix

Anmtenna Parameters with Head TSL
Impedanca, trantformad 10 fead pain 106k + 1.7 2
Raturn Loss - 34348

General Antenna Parameters and Design

Elotmsd Delay (ore dhreclson) 1.18E ns

Aler long term use with 100W radisied power, only a slight warming of the dipole near the fesdpoini can be measned.

The dipode is made of standard seminigid coaxial cable, The cantor conducion ol B Teeding ling is dinscily conmacliod 1o
second g ol the dipols, The mvieona & seeelfon shos-circaibed or DC-signaks. O some ol e dgsoles, Small ool cGaps
are seddad to th dipola o o odorn 1o impross nmlchlll_j whomn [ospdiod secording o 1heé posibon as explamad in tha
“Measurament Gonedions” parmgraph. The SAR data ans not affectad by thes change. The overall dipole length is still

according 1o the Standand

Mo axcassive farce muUet be appled 1o the dipole arms, bacausa thay might bend or the soldered connections near the

feedpoint may ba darmagad,

Additional EUT Data

Manuactured by SPEAG
Manutactured on Mot 15, 2001
Cartilicala Mo D1800V2E-545_Janid Page 4 ol B
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Andrew Becker

June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

DASYS Validation Report for Head TSL

Diate: 04.01.20413
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 Mz; Type: DI900V2; Serial: DI900V2 - SN: 545

Communication Sysiem: CW; Frequency: 1900 MHz

Medium parameters used: = 190 MHg; a = 138 S g, = 394 p = 1000 Ic:}z.l'n'rL
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEEAEC/ANS]C63,19-2007)

DASY 32 Conlbrguration:
«  Probe; ES3DVE - SN3205; Convi(4.98, 4.9, 4.98); Cahibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechumenl Surfuce Detection)
o Electronivs: DAES Sn601; Calibrated: 27.06,2012
+  Phantom: Flat Phantom 5.0 (front); Type: QROBOPS0AAL Serial: 1001
= DASYSZ S2R.4(1052), SEMCAD X 14.6.8(7028)

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

Reference Value = 954493 Vim; Power Drift = 0.05 dB

Peak SAR (exrapolmed) = 18,1 Wik

SAR(T g) = 10 Wikg: SAR(10 p) = 5.26 Wikp

Maximum value of SAR (mewsured) = 12,2 Wiky

a.im

-i7on

gLt

-FILEN

0dB =122 Wikg = 1086 dBW/kp

Caificote MNo: D SRVE-EAE_lan13 Pago 5ol 6

This report shall NOT be reproduced except in full without the written consent of RTS
Copyright 2005-2013, RTS, a division of BlackBerry Limited




Page

!- Document

22 ’ Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 35(49)
B ZZ2aWH Services: ReportRev3
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

Impedance Measurement Plot for Head TSL

9 Jan 2013 s0edSrdl
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner N Ser:::::uh:e d'mfm::;g:
Engineering AG et Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N Swiss Calibration Service

AR

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

Accreditation No.: SCS 108

Client Certificate Na: D2450V2-747_Nov11

Object D2450V2 - SN: 747

Calibration procedure(s)

QACAL06.v8

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI1).
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%.

i Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Centificate No.) Scheduled Calib
Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Qct-12
Power sensor HP B4B1A usarz9zve3 05-Oct-11 (No. 217-01451) Oct-12

| Reference 20 dB Aftenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12
Type-N mismatch combination SN: 5047.2 / 068327 29-Mar-11 (No. 217-01371) Apr-12
Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apr11) Apr-12
DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12
Secondary Standard: 1D # Check Date (in house) Scheduled Check
Power sensor HP B4B1A MY41092317 18-0¢t-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Network Analyzer HP B753E US37390585 54206 18-0ct-01 (in house check Oct-11) In house check: Oct-12

Name
Calibrated by: @l
Approved by:
Issued: November 9, 2011
This calibration certificate shall not be rep d except in full without written approval of the laboratory.

Certificate No: D2450V2-747_Nov11 Page 1 of 6
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

June 11 — August 16,2013 RTS-6046-1308-39 Rev 3 L6ARGB140LW

Calibration Laboratory of N2 §  Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7'1,, J/;-’:‘\\\\\‘\“ S swiss Calibration Service
AT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

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

Certificate No: D2450V2-747_Nov11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters {(22.0+0.2)°C 37.7+6% 1.84 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 138mW /g
SAR for nominal Head TSL parameters normalized to 1W 54.1 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.39mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.3 mW /g = 16.5 % (k=2)

Cerlificate No: D2450V2-747_Novi11
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point ) 5250Q+13jQ |

Return Loss -31.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-747_Nov11 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 09.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.84 mho/m; £, = 37.7; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
s Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA; Serial: 1001
o DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 102.1 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.853 W/kg

SAR(1 g) = 13.8 mW/g; SAR(10 g) = 6.39 mW/g

Maximum value of SAR (measured) = 17.782 mW/g

-10.09
15.00

-25.00

0dB = 17.780mW/g

Certificate No: D2450V2-747_Nov11 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of A, Schwelzerlscher Kallbrisrdienst
Schmid & Partner m‘ﬁ = ;Ii, &ﬂlceaulinmmn:m
Engineering AG e Servizio svizzero di laralurs
Zeughnusstrassa 43 BO04 Turich, Switzeriand i;ﬁf Swins Callbration Service
Accreditad by $e Swiss Accreditation Serace (SAS) Accreditation Ne.: SCS 108
Tha Swiss Accreditation Service is one of the signatories to Ihe EA
Multllateral Agr for the gnition of colibration cartificates
ciert  RTS (RIM Testing Services) Ceruticats No: DSGHZV2-1033_Nov11
CALIBRATION CERTIFICATE
Objact D5GHzV2 - SN: 1033
|Calitrﬂm procedure(s) QA CAL-22.v1 g -1
Calibration procedure for dipole validation kits between 3-6 GHz
Calibralion date; Novamber 15, 2011
This alibration, cartlicats documants s bacashl, o national slendards ghuch sealize the pleswsl ynils of messyrements (81,
This Misasursmants and he uncanainies wim conlidencs probability &6 glven on e lallowing peges and e pan of e cenifleala

Al calibrations have besn conductad in e cosed aboratory {acility: emvironment temperature (22 + 3)°C and humidity < 70

Calibramon Equiprant used (MATE crncal lor calibranon)

| Primary Standards iDe _ Cal Dase [Carvlicate MNo.) - Sehaduled Casbration
P moter EPM-4424 GEITIA0704 06-0ct-11 {No. B17-01481) Oct12

P gensor HP B4R A USI7292783 06-0et-11 (Mo, 217-01451) Oes- 12

Relarence 20008 Allensaion SN S086 (20g) 28-Mar-11 (No. 217-01 368} Apr=12

Type-N mismatch comiinaton SN SOMT20DEZET  29-Mar-11 (Mo 2170371 Apr-12

Ratgrance Proba EXIDV4 SN 2503 (Rt-Mar-11 (Mo, EX3-3503_Mar1 1} Mar-12

DAE4 SN 801 Od=Jut-11 (Mo, DAES-801_Jul11) Julk-12

Secondary Standards iD# _ Check Date {in house) Scheduied Check
I'P-watuwHPB#MA MY41092531T 1840202 {in house check Oc-11) 0 house check: Oat-13
FF genarator AAS SMT-08 100008 04-Aug-99 (IR Powss dhck Oc-11) i housé chiscl: Oal-13
Mabwark Anshyzer HP BT53E USITINSES 54208 18-0ct-01 {in house check Oct-11) In house check: Ocl-12

Py Function Signhitune
Calibraled by: Dimee e  Laboratory Tachnician 0.-22‘ :

Approved by Kt Pokovic Tachnical Manager ﬁ:fﬂ

lasued: Nowembar 16, 20017
Fhu Clbraton cartilicate shall nol be reproduced escent i hull wilhout wiilten apgroval of he aboriary
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Calibration Laboratory of v Schweizerischer Kallbrierdenat

Schmid & Pariner % Service sumse d'élalonnege
Engineering AG = Servizlo svizzero dl lerslurs

Zeughaussirasse 43, 8004 Zurich, Switzerland E’*-f-ﬁ\\.a-“} Swiss Calibration Service

Accradited by B Swass Accrediiabon Service (SAS) Accreditalion No.: SCS 108

The Swiss Accredilation Service |s one of the signatories 1o the EA

Multiiateral Agr for the recog of calibration cerfificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Retumn 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.

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

» SAA measured: SAR measured at the stated antenna input power.

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

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

nominal SAR result.
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Measurement Conditions
DASY configuration, as far as nol given on page 1. )
DASY Verslon DASYS V5262
Extrapolation Advanced Extrapolation
Phantam Modular Flat Phantomn V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Gradad Ralio = 1.4 (£ direction)
5200 MHz &+ 1 MHz
Frequency 5500 MHz £ 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
Thie foliowing parametars and calculations wera appied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mhoim
Measured Head TSL parameters 220202)"C MEa6% 4 48 mho/m & 8 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g} of Head TSL Condition
SAR maasurad I_mmWinpl.npuwu - Bi1EmW /g
SAR for nominal Head TSL parameters normalized o 1W B0.8 mW /g = 17.0 % (k=2)
SAR avaraged over 10 cm” (10 ) of Head TSL condition
SAR maasured 100 MW input powes 233mW /g
SAR for nominal Head TSL paramelers nanmaklized o 1W 23.0 mW /g = 16.5 % (k=2)
Head TSL parameters at 5500 MHz
The lollowing parameters and calculations wede applied.
I i Temperature Permittivity Canductivity
Nominal Head TSL paramaters 220°C 358 4,96 mho/m
Measured Hu_d_‘lSL parameters (22.0£0.2) °C 3M.226% 475 mha'm & & %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5500 MHz
!:Mm.godunﬂ:m’ﬂo}n‘l'ﬂﬂdeL Condition
SAR maasured 100 MW input power AB2 mW /g
SAR for nominal Head TSL parameters normalized to 1W 7.3 mW /g = 17.0 % (k=2)
san averaged over 10 cm® EE}.} ol Head TSL condition
SAR maasured 100 mW input power 250mW /g
SAR lor nominal Head TSL parameters normalized to 1W 247 mW /g £ 16.5 % (k=2)
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Head TSL parameters at 5800 MHz

The lollowing paramaters and calculabons were applied

Tamparature Parmittivity Conductivity
Mominal Head TSL parameters 20°C 353 5.27 mha'm
Measurad Head TSL parameters (22020.2)°C 33726% | 503 mhofm £6 %
Head TSL temperature change during test <05°C _ [ e
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Corudition
SAR measured 100 mW input power 8.03mW J g

SAR for nominal Head TSL paramelers

normaklized 1o 1W

THA mW / g & 17.0 % (k=2)

SAR averaged over 10 em”® (10 g} of Head TSL

condition

SAR maasuned

100 MW input power

2.28mMW /g

SAR for nominal Head TSL. parameters

nomalized to 1W

225 mW /g 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impeganca, transiormed 10 feed point S1in-87
Ratum Loss -2124dB
Antenna Parameters with Head TSL at 5500 MHz
Impedanca, transformad 10 feed point 523a0-27i0
Retum Loss - 20.2 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedancs, transformed 1o feed paint SBT0-4310
.im“ Loss - 226dB
General Antenna Parameters and Design
| Erectrical Delay (one direction) | 1,202 ns

A
)

g
g
&
g
5
E.
£
E
3
g

The dipole is made of standard semisigid coaxial cable. The canter conductor of the teading line is directly connected io the

second arm of the dipole. The antenna is therelore shori-circuited for DC-signals

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 09, 2004
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DASYS Validation Report for Head TSL
Date: 15.11.2001

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: CW: Frequency: 5200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz, o = 4.46 mho/m; e = 34.6; p = 1000 kg.fm' , Medium parameters
used; { = 5500 MHz; o = 4.75 mho/m; &, = 34.2; p = 1K) lgﬂn' , Medium parameters used: [ = 5800 MHz;
o = 5.03 mho/m; g, = 33.7; p = 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63, 19-2007)

DASYS52 Configuration:

«  Probe: EX3DV4 - SN35S03;, ConvF(5.41, 541, 541), ConvFi4.91,4.91,4.91), ConvF4.81, 481,
4.81); Calibrated: 04.03.2011

«  Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn6l1; Calibrated: 04.07.2011

= Phantom: Flat Phantom 5.0 (from); Type: QDOO0OPSOAA; Serial: 1001
+ DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, =520 MHz/Zoom Scan,
dist=1.4mm (8x8x7 W Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.395 Vim: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(I g) = 8.16 mW/g; SAR(10 g) = 233 mW/g

Maximum value of SAR {measured) = 18.725 mWig

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

Reference Value = 66.819 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(] gi = 8.82 mW/g; SAR(10 g) = L5 mWig

Maximum value of SAR (measured) = 21.019 mWi/g

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

Reference Value = 62.220 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 33,743 Wikg

SAR(I g) = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR (measured) = 19.463 mWig
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10.00
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-40.00

50.00

0 dB = 19.460mW/g
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Impedance Measurement Plot for Head TSL
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