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calbration Laboratory of e, Kalitirierd
Scimid & Pariner "‘Q‘\:'—:?-f&t G Sorvic sulsse détalonnsge

Englneering AG %‘% Sefvicio svizzero df tartura
Zet'Bipussirasse 43, BI04 Zurich, Switrerland "'».;Jl;-‘,?;;.b,p S ulss Canitration Borvics
LU S

AcsTied by lhe Swiss Accreditabon Service (SAS) Aceraditation Mo.; SCS 0108

The® Swiss Accreditation Servico is one of the signatorios to the EA
Wi Ftiziaral Agresmant for the recognition of salibration certificates

cien  Blackberry Waterloo Cerfificais Ho: ET3-1643_Mar15

CALIBRATION CERTIFICATE |

ol ET30VE - SN 1643

Calllvation proceduis|s) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v8
Calibration procedure for dosimetric E-field probes

Calltation date March 13, 2015

This méEmiien sertdicatn docemonts e raceabty o nationsl siandarnds, which reeize the phiysical unils of meassraments (31
The nisssEemats and e uncestanban with corfidefics probabibly are given on tha followng pages and are part of the canificate.

All cabimliois have baen conoucied 71 the olosed lBooratory fEcllily. evwonment temgedature (22 = 37°C and hurmidly < 70%.

J‘Zallhz'mn Equiprmarnt ws=d (METE omical Tor callbratlan) |
b |

Frimany Standartds in Cu! Date [Crdlilicale Ma | Betaduled Calibration
Powsr mats! £44198 =Ra1203674 U3Agt14 [N 2T70081) [ Ars .
Fonwnr ssnsar E44724 hAYA ABBORT 03-Anr-14 (g, 217-01817) Apr-15
Qb 38 Adeumlor , 7L BNNGSI fiEY {45 (e T DV i
Refurenca 20 dib Atlanuaior SN 55277 (20 I Mo 21709318 Apr-ts
Ratarence 30 dB Altenuatos SN, 55129 {30k 03-Aar-14 {Ma. 217-01820) Apt-15
Refetence Probs ESI0VZ =N 3013 A0Dec 14 (Mo F53-3013 Dact4) Dwc16
NAES | &M 880 14-Jan-15 (No, DAE4GE0_Jan15) Jsn-18
Secandary Bisndards | i Chesk Date (in buuse) Sehegulad Check |
RF qenersior HE 46480 | uBaR4zUN TN #-Aug-29 (i houss check Apr-13] In hune chack: Aar-18
Metwarh Alalyrer HP B7E3E | USI7H00685 RO fin hovse chieck Dct-14) In heuse chack: Oct-1h __'
Mane Furichion Sigmalure
Callbeated &y I47ae Elraciin Labaratary Technican g

| Approved by, {eatjs Pokovic Tacthnizal Managsr / ":—-Z‘? e
e .»ﬁ’t%—
F -
|=sued, Manch 13, 2014 |
This caflbration cailicate shall Aot be repradused ssed) in ol wilhod wilten appoval of e laborslory, |
Cerdihcaie No: ET31643. Mar s Page 1of 171
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Calbration Laboratory of s, TRt WP
Sghld & Partner %\-{i; g Sorvice suisss delalionnage
Igineering AG 5 . Servizio svirzern o faratura
znuﬂlﬂusmsn%a. P04 Zarioh, Evnizariant ﬁ} S swics Catloration Sarvica
ArcPEET by (e Swss Astremtnion Service (SAG) Accrediiation No.: SCS 0108

Ther Swiss Accreditation Sennes (s one of ihe signaiones o fhe EA
wiultilieral Agresment for the recognition of calibration cortlfcales

Glsary:

TEL hasus smuleting llguid

WOBRUKy 2 sensitivity in free space

Cofe sensitivity in TSL { NORMY,yv.7

ocP diode compression point

CF crast factor (1iduly_cyslal of the RF smgna

ABLCD madulation depeident linsanzation paramelens

Falarzaton m ip ratalion aroune probe axis

Palaization 4 B redation around @n axls that is i the plang pomal le probe axis (al measurement centar),
i&, 8 =0 e normal o probe sxis

Conreclor Angle irlormation wsed [ DASY system lo align probe sansor X (o the robol coondinate syaterm

Calibration is Performed According to the Following Standards:

8) IEEE Sid 1528-2013, “IEEE Recommended Practica for Delermilfing the Paak Spatial-Avaraged Spedific
Apsarption Rala (SAR) In the Human Head from Wireless Communications Dewvices: Measurement
Techniques™, June 2013

By IEC 62208-1, “Procedurs to measure he Spociic Absorption Rale {SAR) for hand-hold devices uged in close
praximity ta the ear (fraquenay ranga af S00 MiHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMy Yz Assessed for E-fiekl potarzalion & = 0 (7 < 800 MHz in TEM-cell; { > 1800 MHz: R22 waveguidi)
NORM, v 2 are only inarmediate valugs, |e. the uneariainties of MORMs,y z does not affect the E™-fisld
uncartainty inzide TSL (see below CionuF)

o NORMx 2 = NORMY v 2 * fraguancy_mesponse (see Frequancy Resgonss Char) This inesnzation is
implementad in DASYS software verslons later than 4.2 The uncerzinty of the feguency response is included
in the statad uncartainty of Convf.

v DCPxy.z: DCP are numensal lnearlzation parameters assessed oased on the data of powesr swaep willy CW
sigral (no uncertainty requred). DGR doas nol depano on frequency nor medis,

v PAR PAR is e Peak io Avarage Hallo that s not calibratod but determined bassd an the <jgnal
charactarislics

«  Agpz Buyz Cryz Dvyz VReyz A B, ©, D are numarcal linearlzation paramsiens sesessad besed on
e data of pawer sweep for spacific modulation signal. Tha paramaters 4 nol depend on frequency nor
madia. WA [ e maximum callbration rengs expressad In RMS voltage across the diods

+  ConvF and Boundary Effec! Parameters; Assessed in flat phanlom using E-leld {or Temparature Transfer
Siandard for 1 < 800 MHz) and insde waveguids Lising analyboal field tlstioutions based on power
measuramaits for f= 800 MHz. The same setups are used for assessment of the parameters appled figr
houndary compensation (alpha, depith) of which typical uncedainty velues are given. These pacametors are
used in DASYY softwars o improve probe accuracy close to ine boundary. The sansitivity In TSL corresponds
ta WORMx, .z * ConvF whereby the uncaralnly cormasponds to that given for CordE, A froquency dependent
GonvF is used in DASY version 4 4 and higher which aliowe e¥tending the validity fram £ 50 MHz to £ 100
Mtz

«  Ephencal isowopy (30 deviation from iotrmgy)- In & leld of low gradients realized using 8 fist phantom
axposed by a palch anfens,

«  Semsor Offser The sensor ofisel corresponds to ine offset of vidual measuremant center frum the probe tip
(un probe axis). No talersnce requined

s Connactor Angle: The angle is assessed using the (nformallion galned by determining the NORMy (no
uncertainty reguirad),

Cafilicaie Mo ET3- 1643 MarTd Page 2ot 11
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Probe ET3DV6

SN:1643

Manufactured:  November 7, 2001
Calibrated: March 13, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systeml)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

BaSic Calibration Parameters

Sensor X Sensor | Sensor Z Unc (k=2)
N (uvivim))* 1.76 1.95 1.75 +10.1 %
D (mye 101.5 100.5 102.4

Merdulation Calibration Parameters

me Communication System Name A B [ D VR Une™
= dB | dBvuV  dB mv | (k=)
L= cw X 0.0 0.0 1.0 000 | 2611 | 8% |
Ll 0.0 0.0 1.0 2374 |
Z 0.0 0.0 1.0 267.0 |

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

* The uncenainties of Mo ¥ 2 do ned affect the E7-fiald uncertainty inside TSL (2ee Peges § and 6).

¥ Murierical kneanzation parameter; uncerainty not requined. o

¥ Uneetainty is determined using e max. devigtion from linsar response apphing rectangular distribution and s expressad for the equare of the
liedd viahre

Cedificate No: ET3-1643_Mari5 Page 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

calibration Parameter Determined in Head Tissue Simulating Media

. Relative [ Conductlvity [ Depth® | Unct |
£[MHz) Permittivity [8im) ConvF X | ConvFY | ConvFZ | Alpha® | mm) (k=2)
750 418 | 089 6.69 6.69 6.69 032 | 300 | s1zp0%
| 900 415 0.97 6.09 6.09 6.09 033 | 300 +12.0%
1810 40.0 1.40 5.18 5.18 5.18 0.80 202 | £12.0% |
| 1850 40.0 1.40 4.93 4.93 4.93 0.80 2.06 2120% |
2450 39.2 1.80 4.58 4,58 4.58 0.80 162 | £120% |

“ praquency validity abave 300 MHz of £ 100 MHz anly applies for DASY w4.4 and higher (ses Page 2), elie it is resiricted to + 50 MHz. The
uncsiaEnty isthe R3S of the ComF uncerainty at calibeation frequency and the uncertainty for the indizated requency band, Fraquency validity
belione 300 MHz [= £ 10, 25, 40, 50 and 70 MHz lar ConvF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz fraquency
walidify can be extended to + 190 MHz.

" at fiequencies below 3 GHz, the validily of tissue parameters (v and a) can be relaged to + 10% if Equid compensaton formula is applied o
measured SAR values. Af fraquencies above 3 GHz, the validty of tissue paramelers {z and o} is restricted to = 5% The uncertainty is the RES of
the CurwF uncertainty far indicated target fissue parametars.

* alphalDeplh are delermined during calbration. SPEAG warrants that the remaining dewation due 1o the bowdary effect alter compensation is
ahways less than + 1% for requencies below 3 Gz and balow 2 2% for frequencies between 3-6 GHz al any @elance larger than half the probe tip
dkametor fram the Boundany.

Cerificate No: ET3-1643_Mar15 Page Saf 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

calibration Parameter Determined in Body Tissue Simulating Media

F{MHz) © pam‘ﬂ’ﬁ,ﬁ cm{‘gﬁﬁv ol ConvF X | ConvFY | ConvFZ | Alpha® | nﬁ.f: ) '{'L'fz'i
| 750 55.5 0.96 6.29 629 | 629 0.36 2.49 £12.0 %
| 800 55.0 1.05 6.00 6.00 £.00 0.33 3.00 +12.0 %
| 1810 53.3 1.52 4.50 4.50 4.50 0.80 2.60 +12.0%
| 1850 53.3 1.52 4.58 466 4.56 0.80 223 | £120%

2450 |  s27 1.85 3,93 3.93 3.93 070 1.60 +120% |

B Frequancy validity above 300 MHz of + 100 MHz only applies far DASY vd 4 and higher (see Page 2), else it i restricled ta & 50 MMz, The
unceriainly is the R3S of the Conv uncertainty af calibration freguency and the uncertainty for the indicsted frequency band. Freguency validity
bebow 300 MHZ ia + 10, 25, 40, 50 and 70 MHz for ConuF assessmends at 0. 64, 128, 150 and 220 MHz respectively, Abave § GHz frequency
walidity can be extended o £ 110 MHz.

F At frequencies below 3 GHz, the validity of fissue parameters (s and o) can be relaxed o = 10% if liguid compensatian formula is apphied 1o
measursd SAR valuss. At frequencies abowe 3 GHz. the validity of tissue parameters. (c and o} Is restricted te + 5%. The uncerairy is the RSS of
the Comd unceraindy for indicaled target tissue parameters.

& appha/Depth are delermined during calibration. SFEAG wafranis that the remaining deviation due to the boundary afect after compensation ls
atways lss than £ 1% for frequancies balow 3 GHz and below = 2% for freguencies between 3-8 GHE al any dstance |srger than half the probe tip
digmeder from the boundary.

Cedificate Mo: ET3-1643_Mar15 Page & of 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response {normalized)
=
-
-
t
-
4
.

i i | L1 i

| I |

0 500 1000 1500 2000 2500 3000
f [MHz)

Uncertainty of Frequency Response of E-field; £ 6.3% (k=2)

Carificate No: ET3-1643_Mar15 Page 7 of 11
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
Tt ; ; ; T'ul ; : ;

Error [dB]

150 ho - pa ) - &
ol [7]

'G@L‘. BE%!-: 'Hl.'?l-_"v'lH_’ ES}E._I.JI iz

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

Certificate No: ET3-1643_Mari 5 Page 8 of 11
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ETE- SN 1643

Input Signal [uv]

Error [dE]

March 13, 2015

Dynamic Range f(SARead)

(TEM cell , fo= 1900 MHZ)

108

- T ) . : 5
108 e (i3 10! o 108

1 400
SAR [miWlem3)

*
not compensated compensated

104 . 10 1o for 102 10
SAR [mVWem3)]
] ]
not compensated compersated

Uncertainty of Linearity Assessment: * 0.6% (k=2)

Cedillcate No: ET3-1643_

Marls Page 9 of 11
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Conversion Factor Assessment

f= 900 MHz, WGELS R9 (H_comF) = 1810 MHz WGLE Rop (H_convF)

al|
| £
B |
"
ad |
'
a5 ;“"
E-’!". !ﬂ.
E ! E »
L]
15 "
/|
il |
s | l‘I
i L'} 6 p i Ll a0 -l 5 F =
e T ; L] - l;iq = x i L]
o =] gL i
-L-l L= = r_;:;“

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

A0 08 06 04 02 00 02 04 DB 0B 10
Uncertainty of Spherical Isctropy Assessment: + 2.6% (k=2)

Geytiicate No: ET3-1643_Mar1s
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

other Probe Parameters

MSensor Arrangement i T— mr_'
connactor Angle (7) — __3-5_
"mMechanical Surface Detection Mode ——
"o piical Burface Detection Mode T deied |
[ Probe Overall Length —_ 7
Probe Body Diameter ——
Tip Length g
Tip Diameter = _—ﬁ.m
"Probe Tip to Sensor X Calibration Paint — T
Probe Tip to Sensor Y Calibration Point N DE—— —Z7mr]
"Probe Tip to Sensor Z Calibration Point _— T
_Re"ﬁnmended Measurament Distance from Surface o F——— T
-
Carificate No: ET3-16843_Mar15 Pags 11 of 14
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Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

Calit?!stion Laboratory of

W,
Schr ™ & Partner =

Endheearing AG - ;
Zeughdstrasse 43, BO04 Zurich, Switmrland Qﬁ}‘
Wlephy ol

Accract M8 By Wi Swiss Acomditation Sanica (SAS]
The SwWs Accreditation Sarvice is one of the signetories to the EA
Multiter ¥l Agreement for the recognilion of sallbration certilicates

Cilent Blackberry Waterloo

 peiari

()

Service auisse d'italonnage
Barvizio svizzers di taraiura
Swiss Cafibration Service

]
C
L]

Acoretitation No. SCS 0108

Certlficats No: D750V3-1021_Mar1s

Schwelzer|scher Kalibriardiensi

CALIBRATION CERTIFICATE

Dbject

Calratnn procadura(s)

Calibrabon date;

D750V3 - SN:1021

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

March 11, 2015

Calibradion Equipment wsed (MATE critical o calibration]

This calioraticn cenlicate docemans he iraceatiity o natlonsl siendands, which iwallas ha phiysical units of Measummants (S1),
The misésuirmidnts and the uncartinties with confidence probabdty are given on the following pages and ars par of the carlficata

Al calibisfigns have baan condiicded m tha desed laboratory faciity: anvimnamean] tempearatuss (22 » 3)°C ang memidady < T0%.

Primory Slanmmans I # il Defn (Cerifiaals Mo Sehadulad Calbmatinn

Powier mates EPM 4424 GHITAR070 O7-0et14 (Mo, 217-02020) Oat-15

Powar sepsor P Bd81E LISITRa27AD O7-Ciat-14 (Mo 21 T-02000) Oiot=15

Power sensor HP 54814 M¥41082317 OT-Oet14 (Mo, 217-02021) Oat-15

Helerence 20 db Attlenuator Shi: 5058 | 208) 03-Apr=14 (Mo, 217-01816) Apr-13

Tﬂpq-h'l rmtamatah combinadion SN 5047 2/ DB3Z7 03-Agr-14 (No. 297-01824) =15

Ralenancs Probe ES30VA SN 08 30-Dec14 (No £53-3205_Dacid) Dec- 15

DAE4 Sh- 601 18-Aug-14 (Mo, DAE-E01_Augld) Aug-15

Secondary Slandards D Check Dals (in hosusa) Scheduled Check

AF gensralor RES SMT-06 T0ODDS D-Ak)-39 [ houss elseck Oct-13) In hoise chack: Dot-18
| Networh Anaiyeer HP B753E LIS3T350685 54206 T8-Oat-01 (in house check Oct-14) Im hotse chack: Dat-15

Mamsa Function 5 L
Calibrlad by Michaal Waber Lmnewaiory Tachniclan im ;
Ll
BEprovec By Wara Pokowe Tochwicsl Managar = r__{;"_
FS

Issue March 11,2015

Ths c=ikyrntian carfficats Shall nol bo rpmduced amap) in full without witten approval of the labnmtory.

Cerfifitat e Mo: D750V3-1021_Mar1s
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Calit®Ntion Laboratory of S, AN g Sehweizerischer Kallbriorlenst
Schn i & Partner = Y| g Service sulsse sitalonage
Endheering AG i% \ Servitio ayizzero di taraturn
Zeughi®Visirasse 43, 8004 Zurich, Switzerand {*'i-f:?,-lé"‘ - A/ S swise Callbration Service
LT L
Al M by e Swiss Acoradiiation Sendcs (SAS) hcereditation Mo : SCS 0108

The SuWik Accroditation Servies i ope of the signatories Lo the EA
Multiaéinl Agreamont far fhe recognition af caliliration cerfificaies

GlosSary:

T5L tissua simulating liguid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremenl! Technigues®, June 2013

B) |EC 62208-1, "Procedure to measure the Speciiic Absorption Rate (SAR) tor hand-held
devices used in close proximity o the ear (frequency range of 300 MMz to 3 GHz)",
February 2005

c) KDB BAEGE4, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certiticate are valid at the frequency indicated.

»  Aplenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flal phantom section, with the arms ariented
paraliel to the body axis.

s Feed Point Impedance and Retum Loss: These paramefers are measuned with the dipole
positioned under the liquid filled phantom. The Impadance stated is transformed from the
measurement al the SMA connector to the feed point. The Retum Loss ensures low
reflecied power. No uncertainty required.

« FElectrical Delay: One-way delay between the SMA connector and the antenna leed point,
Na uncertainty required.

* SAR measured; SAR measured al the stated antenna input power.

s  SAR pormalized: 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.

The reported uncertainty of measurement is stated as the standard uncenainty of measurement
multiplied by the coverage tactor k=2, which for a normal distribution corfresponds 1o a coverage
praba bility of approximately 95%.
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Meafurement Conditions

Dﬂ‘f system configuration, as far as not given on page 1.
|_Iasy version DASYS Vs52.8.8
ﬂﬁkh'apnlatinn Advanced Extrapolation

Fhantom Modular Flat Phantom
_ﬂalannn Dipole Center - TSL 15 mm with Spacer
_j‘bom Scan Resolution dx, dy, dz = 5 mm

Frequency 750 MHz = 1 MHz

Head TSL parameters
T follcwing paramaters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 230°C 41.9 0.88 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40.8 +6 % 0.90 mho/m + & %
Head TSL temperature change during test =0.5°C S =

SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Conditicn
SAR measured 250 mW input power 210 Wikg
SAR for nominal Head TSL parameters narmalized 1o AW 8.28 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.37 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.42 Wikg + 16.5 % (k=2)
Cerfificate No: DTR0V3-1021_Mar15 Page 3 of6
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Appédix (Additional assessments outside the scope of SCS 0108)
AnteFha Parameters with Head TSL

Ingedance, transformed 1o feed point 5530+03Q
Fetum Loss - 259 dB

Gene'al Antenna Parameters and Design

I:El:aclric-a! Delay (one direction) 1.032 ng

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

The digtle 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 shor-circuited for DC-gignals, On some of the dipoles, small end caps
are addad to the dipale arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

Na excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2010
Cerificats Ng; D7S0V3-1021_Mar1s Fage 4 of &
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DAS Y5 Validation Report for Head TSL

Duaee; 11.03.2015
Test Liboratory: SPEAG, Zurich, Switzerlund
DUT * Dipole 750 MHz; Type: D750V3; Serial: DT50V3 - SN:1021

ComuMunication System: UID O - CW: Frequency: 750 MHz

Meditn parameters used: f= 750 MHz: a = 0.9 $/m; 5 = 40.8; p= 1000 kg/m’
Phant9m section: Flal Section

MeasUrement Standard: DASYS (IEECABC/ANSI C63,19-2011)

DASYS2 Conliguration:
« Probe: ES3DVA - SNA205: ConvR(6.44, 6,44, 6,44); Calibrated: 30.12.2014;
«  Sensor-Surface; 3mm Mechanical Surface Detection)
« Electronics: DAE4 Snf0]; Calibrated: 18.08.2014
« Phontom: Flat Phantom 4.9L; Type: QDODOPA9AA; Seral! 1001

« DASYS252.8.R8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54,15 Vim; Power Drift = -0,06 dB
Peak SAR (extrapolated) = 3.15 Wikg

SAR(1 g) =21 Wikg: SAR(10 g} = 1.37 Wikg
Maximum value of SAR (measured) = 2.45 W/kg

dB
]

-2.40
-4.80
-7.20
-8.60

-12.00

0dB =245 W/kg =380 dBW/kg
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Impe Yance Measurement Plot for Head TSL

i1 Mar 2813 d2148:26
EHD 511 L UFs 1953380 033284 TA4SEpH 758.088 080 MH=

*

Del

Ca

CH2 81 LOG 5 dB/REF =20 o8 1=-25.699 dB 750080 098 HHz

Hle

GTART S50.888 0RA HHz STOP SSE.889 BAA MHz
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835 Dipole
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CaliP'ation Laboratory of e, Sehweizerischer Kalibrierdienst
Schr™y & Partner % 3 Service sulsse d'étalonnage
EnSneering AG T—z Servizio svizzera dl tarstur
Zough ®'strasse 43, 8004 Zurich, Switzeriand g ’rﬁ\?ﬁ‘}; S swiss Cailibration Service

tezrectid by the Swiss Acoredilation Service (SAS)

Accreditation No.. SCS 0108

The 5¥ha Accreditation Service |a one of the signatories to the EA
Muttiieteal Agreamant for the recagnition ef calibralion eertificatss

Client

Blackberry Waterloo

Gentifiema No: DB35V2-446_Mar15

CAIIBHATIDN CERTIFICATE

Oject

Gabor&lan procedurais)

Caltraton date

DA3sV2 - SN:448

QA CAL-05.va

Calibration procedure for dipola valldation kits above 700 MHz

March 11, 2015

Callbraion Equlprmed (@ed (METE citical for calimmation)

This zalbration ceriicate docwnants the traceabilly o millondl stirdinds, which reallze the physical unis of measuraments (S1)
Thi masstramianty and the uncerdaintes with condidence prosabiity ara given on e lollowing pages 2o are pan of the centficate.

&l calibentions have san contductad in e dosed (shombory Ieclity: swirommant moerobns (22 + 357G and hum|dity = 70%.

Metwors Analyesr HP 87538

Caliarated by

Apprived Dy.

USSTIe0580 S4208

Mg
Mhes! Weber

Kata Pokovic

18-0ol-07 i housa check Det-14)

Funciiari
Lanoraiory Techmaian

Tarhmil Mansger

I ealligeation carficate shall ot be reproduced @xcapl in Tl wWitholll willun gpororl o the fabansery

Primary Standerds (&N Cal Dale (Sadlicalie Mo, Schaduled Callbratson
Pawar mater ErN-AAZA GHIT4E0T 4 07:0ct-14 (Mo, 217-D@020) Oct-14

Power sengar WP BAE1A USETIE2TED 07 -Oct-14 (Mo, 217-0poen) Oel-15

Power serizor HP BAR1A Y41 0E2A 7 07-0ct-14 (Noi. 217-02021) DeliE

Felerangs 20 dB Afteruator SN BOSE (20K) 03-Ape-14 (Mo, 2970121 8) Apaah

Tipe-N nilemaich combination SN: 50472 / 05327 03-Apr-14 (Mo, P17-01821) Ape-1E

Fefarnoa Probe EEA0WE SN 3205 Ho-Dec-14 (Mo, EE3-3205_Dinci4) Deg-15

DAEA SN BO1 18-Aug-14 (Mo, DAES-601_Augi4) 15

Buscondayy Stendates e Cheek Date inhouse) Scheduled Chack

FIF generator RAS SMT-06 TCU00R 04-Aug-88 {in holse chack Oct-13} In hicime chack: Ocl-16

In howaa chack Ool-15

|ssumd Maich 12, 2015
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CaliFration Laboratory of L0, SRS g Schwelzsacher Kallbrerdienss
Schid & Partner = / h ¢ Bervica suisss diitalonnage
Ertﬂln E&ril'lg AG ey i ) Servizio avizeern di laraiwa
ZeughsBisstrasse 42, 5004 Zurich, Switzariznd ‘-r;‘;'ﬁ;}? g S swiss Calbrasion Service
AeerneBid by (ne Swiss Acerediation Senssy (SAS) Accroditation No,: SCS 0108

The 5%k Accreditation Service |5 ane of the slgnatoriss 1o the EA
Kulii Sueal Agreement far the recognlition of calibration cerificaies

Glostary.:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) |IEC 62203-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held
devices used in close praximity to the ear (fraquency range of 300 MHz to 3 GHz)",
February 2005

c) KDB Ba5B64, “SAR Measurement Reguirements for 100 MHz to 8 GHz"

Additional Documeniation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s NMeasurement Conditions: Further detalls are available trom the Valldation Report at the end
of the cedilicate. All figures stated in the ceriflicate are valid at the frequency indicatad,

»  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
peint exactly below the center marking of the flat phantom section, with the arms orented
parallel o the body axis,

» Feed Poinl Impedance and Ralum Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transtormed from the
measuremen! at the SMA connector to the teed point, The Return Loss ensures low
rallected powar, No uncerainty required,

» Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncenainty reqguired,

= SARN measured: SAR measured at lhe slaled antenna input power

s SAR normalized: SAR as measured, nommalized to an inpul power of 1 W al the antenna
connector.

= SAA for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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 distribution corresponds to a coverage
probability of approximately 95%.
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Mea Surement Conditions

Qiﬁ‘u‘ gystemn configuration, as far as not given on page 1.
Dasy version DASYS V52 6.8
'_‘Extrapolatiun Advanced Extrapolation
Phantom Modular Flat Phantem
L=
L_?iaiance Dipole Center - TSL 15 mm with Spacer
2pom Scan Resolution dx, dy, dz =5 rim
—

Frequency 835 MHz =1 MHz

Head TSL parameters
Th: following parameters and caleulations ware applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2)°C 40,6 £ 6 % 0,92 mho/m + & %

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

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measurad 250 m\W input power 237 Wikg

SAR for nominal Head T3L parameters nomalized o 1W 9.28 Wikg = 17.0 % (k=2)

SAR averaged over 10 em?® (10 g) of Head TSL condition

SAR measurad 250 mW input power 1.54 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 6.06 Wikg + 16.5 % (k=2)
Certificats No: DB35V2-446_Mar1s FPage 3 of 6
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

App#&'idix (Additional assessments outside the scope of SCS 0108)
Anter™a Parameters with Head TSL

|"padam:e, transformed 1o feed point 50.6 {1 - 4.8 jQ
Fetum Loss -26.4d8

Gene'al Antenna Parameters and Design

Ebcliical Dielay (one direction) 1.383 ns —|

After 107y term use with 100W radiated power, only & slight warming of the dipole near the feedpoint can be measured.

The dipde is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled fo the
sacond arm of the dipale. The antenna is therefore shor-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipele arms in order to improve matching when loaded according to the position as explained in the
*Measwement Conditions® paragraph. The SAR dala are not affected by this change. The overall dipole length is stil
according to the Standard

Mo 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
Manufacturad on October 24, 2001
Cerfificate No: DE35V2-446_Mar1s Page 4 of 6
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Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

DAS™S5 Validation Report for Head TSL

Test lMboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V 2; Scrial: DS35V2 - SN:446

ComuTunication System: UTD 0 - CW; Freguency: 835 MHz

Meditim parameters used; f =835 MHz; o = 0.92 5fm; & = 40.6; p= 1000 ke/m?

Phantém section: Flat Section
Meastrement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)

DASYS2 Configuration:

Probe: ES3DV3 - SN1205; ConvF(6.2, 6.2, 6.2): Calibrated: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Elecironics; DAE4 Sn601: Calibrated: 18.03.2014

Phantom: Flat Phantom 490, Type: QDOOOP4YAA; Serial: 1001

DASYS2 52.8.8(1222); SEMCAD X 14.6.00(7331)

Date; 11.03.201%

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dy=5mnt, dy=5mm, dz=5mm
Relerence Value = 56.83 V/im; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.55 Wikg

SAR(I g) = 2.37 Wikg; SAR(10 g) = 1.54 W/kg
Maximum value of SAR (measured) = 2.78 W/ikg

-2.10

-4.80

-7.20

-0.60

-12.00
) dB

= 2,78 Wikg = 4,44 dBW/kg
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Impe*tance Measurement Plot for Head TSL
14 Mar 20815 12151818

[HD) 4t 1 U Fs 41506356 —4786%0 IRFISpF E3%.808 880 HH=
L]
Ozl
Ca /’_'_""'\ i

-

i
\L\
S
':'EQ' R
Hid
CHZ Si4  LO& 8 4B/ REF =20 dB _ 11-26.365 A8 839000 800 MHz
b === 1_ : | = e
Del T T _“"“—--__‘_\_\‘-\.“l l Jnf’_‘____,.,—'—
Ca | o f
Xy s "
&
e —t+—4
Hid
START 637000 B4R FHE ATOF 1 RAR.BED 088 HHz
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1900 Dipole

Calf bration Laboratory of LY
Schimid & Pariner l-é\u‘\b"/ = S Schwelrarischer Kalibriardiansi
EancorngAS e G g e
susstrasse rich, Swi % W nE

Zougl™ {"ﬁﬂ“ 5 Swiss Callbration Sarvica =
hooreSitnd by the Swise Accradaanan Serice (SA5!

The Swies Accredilalion Service I one of the sh;mﬁau 1o e BA Aecredhiation No.: §CS 0108
Multinateral Agreement for the recognition of calibretion certificates

cient  Blackberry Waterloo Certificate No: D1900V2-545_Mar15
CALIBRATION CERTIFICATE |
Ojincst D1800V2 - SN:545 (
Calieralion pracedyrafe) QA CAL-05.v2

Calibration procedure for dipole validation kits above 700 MHz

Callbraion dale: March 12, 2015

This caklbtalion carfilicale documants (e raceatdy o netional standards, which Hulize the physical unils of measursmeants (s
The measuraments and the uncedaintas with condidence probatisty are geen on tha todlowing pages and and part of 1he w”_‘.‘me

All callbrations hava bean conduciad in the closad Inipanatnry facility: enviranmsant tEmparture (22 + 1°C angd emily = e

Caevatan Equipmen| used (MBTE oritcal for calibration)

Primary Stanidarnds [ fO@ Gl Dste (Caillicata ha.) Schaduied Callbration

Power meiar EPM-2A, GB3r460Td 07-0ch-54 (Mo, 237 42000) Chei5 =

Power saimes WP B2A14 USA7FRRETES OF-Oct-t4 (Mo 217-020200 D;:t-‘li

Powar sansor HP 84814 MY4103231 7 O7-0e1-14 (Mo, 217-02021) Oci-16

Refarence 20 0B Attenuaboi SN; 5058 (204) 03-Apr-14 (Mo, 217-01815) Api1h

Type-N mismalch combination EM: 5047 2/ 0G3ET 03-Apr-14 (Wo. 217-01821) Apr-15

Aotarence Pribe ES30WVE S 3205 S0-Dhisc-1 (Mo ES3-3205_Diec14) Dec-15

DAl | SN- 6t 18-Aug- 14 (o, DAES-E01_Aug1s) Aug-15

Sacordary Slandards | e Chect Dala (in housa) Soheduled Check

AF gemeraton ASS SMT-04 | 100005 D4 -88 (in house chack Ol 13) I howee check: Ook14 =

Metwurk Analyzer HP BIS3E | USO7OR0GES 54206 18-00-01 (in house chisk Oct-14) In house chack: Ded15
HName Funciar Signal [

Caligrated by Cliicio Leutder Leborafery Tachaicien [ u{:"‘

Aggeaved by. Kalja Pokavie Tochreal Manager o g‘/

- Iasupd: March 14, 2045
|_T|-n-5£5||h|':|||.|'|rl cestilatn shall thot b= eproduced axcap! in full withaut wiilen apoteal of s laborziary
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Cgl i bration Laboratory of M, el
Sehy id & Partner S ,_.-‘1’J “'1".,‘ 8 Sohwelzerischor Kalibvierdisnat
Ergineering AG AAENEA C Servies sisse détalonnage
jprausstrasse 43, 8009 Zurich, Switzer e % ' Bervizio svizeero di tarak
0 e "'?ﬁ:@_\f" oy --"'{ S Swisz Callbration m;m
Ancreraied Dy the Swiss Agarediiation Servica (H4 5‘,.| Minkicit fos scs e

The & Wlea Accroditation Service is one of the signaloriss 1o the EA
rauifEteral Agreement for the recognition of chlitirstion eertificaies

Glossary:

TSL tissue simulating liquid

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

ca“l;rTltEiEE i;t:agnmnd According to the Following Standards:
a 1528-2013, "IEEE Recommended Practlice far Detarmining th
2 . e P -
Averaged 5qecnhc Absorpiion Rate (SAR) in the Human Head fram ?Mfrsie::.k Pl
Communications Devices: Measurement Techniques”, June 2013
B) LEC-_ EEEGQ-L, !' Pul:r.:edurs to measu];a the Specific Absorplion Rate (SAR) for hand-hald
evices used In close proximity to the ear (frequency ran: s
et {treq y range of 300 MHz to 3 GHz)",
c) KDB 865664, "SAR Measurement Raquirements for 100 MHz to 6 GHz"

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Condilions: Further detalls are available from the Validali
= alion A

of the certificata, All figgr&s stated In the cartificate ate valid at the ‘mquencyeﬂz?cgtt;gg g

. Aqt&;nna ;.lammeb : n'eu';l with T;SL: ThE dipole iz mounted with the spacer to position s feed
point exactly below the center marking of the llat ph i i i
el B o ag g g phantom section, wilh the arms oriented

« Feed Point Impedance and Retum Loss; These paramelars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated |s transformed from the
measurement at the SMA connector to the feed paint. The Retum Loss ensures oy
reflected power. No uncertainty required.

* Electrical Defay: One-way delay beiwean the SMA cannector and the an i
No uncerainty required, i Lo

» SAA measurad: SAR measured at the stated antenna inpUt power,

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

» SAR for nominal TSL parameters: The measured TSL paramatars 3
nominal SAR resull. i SRS el

The reported uncertainty of measurement js slated as the standard uncertainty of m
multiphed by the coverage factor k=2, which for a norimial di i it
Ty e aoh tachir: orimial distribution corresponds to a coverage
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Me#2%urement Conditions
SY system conliguration, as far as nat given on pape 1.
YASY Version DASYS Vsz 8.8
_Mam!ﬂun Advanced Extrapolation
| Hrantom Modular Fiat Phantom =
listance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 Mz
Head TSL parameters
TP following parametars and calculations wera agplisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 23,0 °0 40.0 .40 mhadm
Measured Head TSL parameters (22.0 +0.2) “C 39.0+6% 1.38 mha/im £ B %
Haad TSL temperature change during test <05°C | - —
SAR result with Head TSL
5AR averaged over 1 cm® {1 g) of Head TSL Conditian
SAR meastred 250 mW input powar B.88 Wikg

SAR for nominal Head TSL parametars

nommallzad (o 1W

9.6 Wik + 17.0 % (k=2)

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

condition

SAR measured

250 mW input powes

518 Wikg

SAR far nominal Head TSL parameters

normalized o 1W

20.8 Wikg = 16.5 % (k=2)

Cerificats Mo: D1900V2-545 Mar1§

Page 3 ol 6
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Appnendix (Additional assessments outside the scope of SCS 0108)
Antenna Paramelers with Head TSL

Impedance, ransfomad to fesd point | 5098 + 08 0
Aelurm Loss ~37.7 d8 3

Gem€ral Antenna Parameters and Design

[ Electrical Datay (one direction) 1,199 ng _]

After 1ahg larm Lss with 100W radiared povier, only & slight warming of ihe dipola near the feedpoint can ba measured

The dipee [s made of standard semirigia coasial cable, The center conducior of he feeding line ;
- na -
secorid anm of the dipale. The antanna is therelore shon-gircuiled for DC-signals. On sumegul lh:dL:;:z? Lmamnuﬁﬁf g
are aclded 10 the dipole ams In order fo imgrove matehing when loadad GEcording to the positian as axplained Inal:u Gt
"Megssirement Conditions" paragraph, The SAR data are nat affectsd by s change, The overal dipate lmngth
acenrding to the Standard. € langth s =)
ta exccnssive foroa must be applied 19 the dipale arms, because they might bend of the =
feedpoint may be damaged, it eldeted conneotions nean the

Additional EUT Data

Manutactured by SPEAG
Manutactured on November 15, 2001

Cartifieals No: D1 900V2-545_Marl5 Pane 4 of §
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DASYS Validation Report for Head TSL

Drte: 12032015

Test Laboratory: SPEAG, Zurich, Switzerland
DirE: Dipole 1900 MHz; Type: D1900Y2; Serial: THOM V2 - SN:545
Comrmunication System: UID 0 - OW; Frequency: 1900 MHz
Medium parameiers Used! [= 1900 MHz; o = 1.38 §/m; £, = 30 p= 1000 kgfm®
Phanitom section: Flat Section
Measurement Standard: DASY S (IEEEARC/ANSI C63,19-2011)
DAS Y52 Configuration:
» Probe: ES3DY3 - SN3205; ConvF(5, 3, 5); Calibrated: 30,1220 4:
= Sensor-Surface; 3mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calilwated: 18,08.2014
»  Phantom: Flal Phantom 3.0 (front); Tvpe: QDODOPSOA A: Serial: 100]
« DASYS2S2ER(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Secan (7x7x7WCube 0):
Measurement grid: dx=5mm, dy=5mm, dz=5mm Y - :
Reference Value = 96,17 Vim; Power Drift = (.04 (B

Peak SAR (extrapolated) = 18.1 Wikg

SARC(L g) = 9.88 W/kg; SARL0 £) =518 W/kg

Masximum vilue of SAR (measured) = 12.] W/kg

]
I o

Lan
Ml
=TT ]
-iaan

A

0dB =121 W/kg = 10.83 dBW/ke

Ceriificaie No: D1 900V2.585 Marts Page 50l 6
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Imp€dance Measurement Plot for Head TSL

12 Mar 2615 ASidi12@

EED s44 4 U F8 UINIE S MG T2 pH 1 9BE.A89 038 MMz
+
Owl
Ca .Jt./f_ i
( ¥
L]
fvg
iE
Hlg
tH2 811 Log 3 dB/REF -2@ dE 1t=37.716 dB 1 FER VOB BEE HH=
it
T — ! ! ! 3 R |
Ca '“““x\x et
I ] — ! | I
"""*-\_\ ‘/

f —
Hld - - - F

STRRT 4 700.808 BEB MHz 5TOF 7 18a.890 008 fHz

Certificate Mo: D1900V2-545_Mar1s Page § of &
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Calibration Files for Model RHK211LLW
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Ca litration Laboratory of s“f'\’_gf:";g g  Sehweizerischer Kalibrierdisnst
s5cfid & Partner R o Hevies suisse détalonnage

[{’fng neening AG T 5 Servido svizzero d tarabura
Zow SM3 ggtransa 43, A0S Furich, Switzerkand "'::5__';—;:\‘\3\' Swigs Calibration Serdice

Accreditation No.: SCS 0108

Wﬂi‘:d by thes Spems Aocreditation Sesvice (SA5)
The 5%ss Accreditation Service is cne of the signasories to the EA
it B Agreamant for the recagnition af calibration cenificatns

Blackberry Waterloo

IC&!,IB RATION CERTIFICATE ]

Clin M cartificate et ES3-3225_Feb15

et ES3DV3 - SM3E25

Caili bratan procedure(s)

QA CAL-D1 w0, Of CAL-23.65; OA CAL-25.vE
Calibration procedure for dosimetric E-field probes

| CaliBEion dater

Februarny 25, 2015

This ibration certificate documents the tmosabilty 1o national standants, which realize the physical uiits of measuremants (31
The measuramants and the uncertsinties with confidance probabidity are piven on the falicraing pages and &re part o tha canificals

All calitrations have boan condustad i the dosad laborstory tachity; anvronmend lemperahane (22 £ 3170 and humadity < 0%

Calitraken Equipment used (METE oritical for calibratian)

Prirmary Stacdands | I
T
CiB4 1 FR0R TS

Cail Db (Cerilicate Mo | Schaduled Calibeatan

Power meler Ed4188 D3Apr-14 (o, 217015113 =15

Power sarsor E44 130, 1Y 41238087 3-Apr-14 (N0 217-01911) =18
| Reference 308 Altenusior | S4; 85064 (3] | b3-Ape-14 (o 217-01915] hees

Reference 20 08 Altenusior s BEITT (20%) 03-Apr-14 (Ho, 21701819 Apr-15 .
1 Raferencs 30 dB Attonustar M S5 (30 E&-\.‘:-’-H_ (han, ZAT-01820) | Apr-18
[ Referes Prabe £33002 £ 3073 30-Da-14 (No. ES33013 Decis) Dwc-15 _

DAEA  Tesaw 14-400 15 (M. DAE4 550 _tan1%) Jan6 .
Ec;i;rf Slandards i Chock Chte {in houss) Scheduled Chack _J
| RF gererstar HP S0 US40 700 4-Aucy-B [0 hoyse check Aar-13) I P check: Apr-18

etk Analypar HE HTEIE USATAB0SRS 15004 {in houwse check Ool-14) In houss check: Oet-15

h ) Mame ) Furctian T $IQ‘|3T:¥|:9--'
| Calibmeed by: Clatsdo Leublar  Laboratary Technican II :: :b\
s C?
Baproeed by Kalja Pokowo Technical Marager

;ﬂgﬁ;’ﬂfﬁ/fg’

bz Febinuary 25, A5

Cerilizate Mo: ES3-3225_Fab1b Page 1 of 11
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Ca likration Laboratory of

5 Fehweizerischer Kalibriardnmsl
2ePhid & Partner o Service suisse détalannage
I:-‘;;Fn]inﬂering MG P Sareizio svizzera di tarstura
Zou S Mussirazes 43, 2004 Zurich, Switzerland Swiigs Calibealion Sarvics
A F¥0ed by the Swiss Accradilabon Servion [S05) Aecrogitstion Ho.: SCS 0108
Ther S48 Accraditation Sendce is one of the signatedes o the EA
Ml Bilsgral Agresment for the recognition of calibration certificates
Glessary:
T5L- fissue sirmulating liguid
pecy Bty = sansilivity in free space
Cor sensitivity in TSL { MNORM: vz
po P draddes compresaion point
CF cress factor (1iduty_cyclel of the RF signal
A B D madulabon dependent linearization paramelers
Pl &rization ¢ p ratalion arcwnd probe axis
Faol &rization 5 4 rotation arpund an axis hal is in the plans normal to probe axs (at measurement canter),
i.e., B =10 is normal o probe axis
Coriector Anghe imformation used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

g

IEEE Std 1528-2013, "IEEE Recommended Practice for Datarmining the Peax Spatal-Averaged Specific
Absorpton Rate (SAR) in the Human Head from Wireless Communicabons Devices: Measurement
Techmigues®, June 2013

IEC §2:208-1, “Procedure to measure the Specilic Absorption Rate (SAR) for hand-held devices used in close
prasimity to the ear (frequency range of 300 MHz (o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

Caortizate Mo: ES3-3225_Feb1§ Fage Zof 11

NORM: vz Assessed for E-field polarization & = 0 (f = 500 MHz in TEM-cef; £ 1800 MHz: RZ2 waveguide)
MWORMz.y,z are only inlemnediale values, ie., the uncertainties of MORM:x,y.z does not affect the E™-fizk
uncertainty inside TSL (ses below ComeF)

NORK(fx .2 = NORMx.y, 7 * frequency_response (se¢ Frequency Response Chart). This Bnearization |s
implermented in DASY4 software varsions kater than 4.2, The uncertainty of the frequency response is included
in the stated wncerlainty of Convi-.

D0y 7 DCP are numerical linearization parametsrs assessed based on the data of power swaep with CW
signal [no uncertainty required). DCP does not depend an fraguancy nor media,

FPAR: PAR is the Peak o Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy,z; 83,2 Cxy,z; Dxyz: VR e A, B, G, 0 are numerizal linearization parameters assessed based on
the data of power sweap for specie modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibrabion range expressed in RMS voltage across the dioce.

CanwF and Boundaery Effect Parameters: Azsessed in flat phantom using E-field (or Temperature Transfer
Slandard for = B0 MHz) and inside waveguide using anahdical fied distributions basad on power
measurements for f > 800 MHz The sarme sefups ane used for assessment of the parameters agplied for
boundary compensation (alpha, depth) of which fypical uncertainty values are given. These parameters an
usad in DASYY sofiware 10 improve probe accuracy closs 1o the boundary. The asnsitivity in TSL cormesponds
{0 NORMy, v, Z = ConvF wheraby the uncertainly corresponds to that given for ComeF. A freguency dependsn
CanvF is ssed in DASY version 4.4 and higher which allows extending the validity from £ 50 Mz to £ 100
MHz

Sphaerical sotropy (30 davigtion fram isatropy); i@ field of kow gradients realized using a flat phantom
axposed by @ patch antenna.

Sensor Offsel, The sensor ofisel correspands to the offset of viftual measurement center from the probe lip
{on probe axis). Mo olerance required

Conpector Angle: The angle is assessed using the information gained by determining the NCR#Mx (no
uricertginty required).

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS, a division of
BlackBerry Limited, Copyright 2005-2015
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Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Repaired: February 18, 2015
Calibrated: February 25, 2015

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY2 aystem!)

Carlifizate Mo ES3-3226_Feb1% Fage 30111
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Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

e snazes

Febwuary 25, 205

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

Ba# Sc Calibration Parameters

B Sensor Sensor ¥ Sensor Z Unc (k=2)
N [VIm)T .07 100 112 0%
E{-‘l‘ll:‘ﬂ\.l']b 107.0 106.0 1056
Mc*tulation Calibration Parameters
(IR [ Communication System Mama A B C ung- |

dB | dBvpv - | =l |
o ow T 0.0 a 33 %
T (v w0 i 1.0
- [z | oo 0.0 10

ThHe reported uncertainty of measurement is stated as the standard uncartainty of measurement

prohability of approximately 95%,

| muliplied by the coverage factor k=2, which for 8 normal distribution corresponds 1o a coverage

* The incerzingas of Mo, ¥ Z do ol s¥ect the E-Rakd unosainty inside TSL {see Pages 5 and B).
® puimeical lingarization paramater uncartarty nof requined.
E Urvemainty i cetarmingd using She mas, dmalion from bneer responss apahying fectangular distribudon and 5 eeprassed for the square of the

field wiys

Caliizate Mo: ES3-3225_Febis

Page 4 of 11
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Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

eqBln. sumes

Fadwuary 25, 2015

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

Calilration Parameter Determined in Head Tissue Simulating Media
s

" Relstive | Conductivity c- | Depth® Lln-tl.

Himbz)® | Permittivity” | {&fm) ComF X | ComvPY | ConmvFZ | Alpha () (k=2
750 41.9 0,89 £.50 550 | 650 0.51 131 | +120%
| BOD_ | 415 0.97 622 | B22 ! B2z | 0.30 184 | =120%
|_e0 | 400 140 | 538 | 526 | 526 | 050 | 146 | $120%
1850 | 4040 1.40 501 | 501 5.0t 0.80 1.11 =120 %
| 2300 I 335 1.67 477 477 877 075 | 125 | 2120%
| 2480 ‘ 302 1.80 4.60 460 | 480 D57 | 148 | =120%
| 2800 36.0 106 | 440 4.40 4.40 072 | 130 | :120%

© Prexugncy validily above 300 MHz of = 100 MHz only appies for DASY wd.4 and higher (see Page 2), alsa B is rastictad o & 50 iz, The

uncestanty i the RSS of the Son unoerainty of calbration freguancy and tha ursadainty for the indicated frequency band. Fraguency ualidity
balaw X0 MHZ I8 £ 10, 25, &0, 53 and 70 MMz for CanvF assesemenis a1 30, 64, 128, 150 and 250 MHz respectively. Above 5 GHz frequency

walicdify can e exlended tox 110 MH2

F it Froquencies Delow 3 GHz, tha vilkdiy of te5ue paramaters (o and o) can be relaxed t = $0% if liquid compensation fomuola is applisd ta

mreasmsd SAR walues, A% requencies abave 3 SHe, the vallity of besue perameters (s and ) & resirictad [ £ 5%, Tha uncartainty s the RSE of

the (e uncectainty for indicaled largel lssue paramesarns

= pihalDepth are detarsined during calbralion. SPEAL warrants that the remaining desdafion dua io tha boundary effact after compansation s
abamys kst Than + 1% for requeancias below 3 Gke and belaow £ 2% or fequensies betwesn 3-6 GHz at any distance larger than half the probe bip

dirmeler fram (he Bogndary

Cerificata Mo; ES3-3225_Febls
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pom e myagees Febeuary 25, 2015

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

[ Ralative Conductivity T | Depth® Unct. |
| AWz " | Pormittiity” | (Sim)" | ConvFX | ConvEY | ConvFZ | Alpha® | (mm) =2y |
|__ 750 55.5 0.96 £.19 649 | 618 | 08O | 123 | $120% |
i,__ 000 5.0 1.05 807 | 607 B.07 083 | 141 | 120%
1810 53.3 182 4.29 #.80 489 | 083 | 148 | $120% |
1950 53.3 152 | 486 | 486 4.86 044 | 185 | #120%
3300 52.9 1.8 4.48 4.48 448 060 | 128 | +120%
2450 2.7 1.95 4.34 .34 434 | 072 1.14 £ 12.0%
800 525 2.16 4.06 406 | 406 | 080 | 108 | $12.0% |

¥ Fraquirey valdly sbove 300 MHz ol = H0 MHz anly appbes for DASY va.4 and higher (see Page 2), elesil is reslricted 1o+ 50 MHz, Tha
wncErtanty is tha R2S of the Cord uncertainty i calbration frequency ard the urcatainty for the indicaled frequancy band. Fraquency waldiy
el O MEz & 4 10, 28, 40, 50 ad 70 MHz for ComF sssesamants sl 30, 64, 128, 150 and F20 MHz raspecively, Abova 5 GHz frequency
yalicily sar be estanded to £ 110 Mz,

F i freceanclan befow 3 GHz, the validity of tissue parameters (o and o) can e relaxed b = 10% il Rguid compansation farmus s appied 1o
meamunad SAR values, &1 feguancies sbave 3 GHz the validity of tissue paremeters (x and a) is restricled t0 2 8%, The uncenainty s the HES5 of
theg CoomeF unsanainly Tor Incicabed fanged Hssie parametens

* Ajphaapth are datarmined during calbrafion. SPEAS warranks that the remaining desiation dus o he boundary efact aiter compansation i\
akays kss than £ 1% for frequencies beloe 3 Gz and below £ 2% for Feguensias between 36 GHz o any distance largar than half the proha Bp
digmeter frpm the boundary.

Certhicate Moo E53-3225_Feb1s Pags G of 11

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




*iBlackBerry

Document

(STV100-2) SAR Report Part 1/2

Appendix C for the BlackBerry® Smartphone Model RHT181L W

Page

43(81)

Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

EsFie- s:azes

February 25, 2015

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

0.4+

Freguency response (normalized)

=

1500 2000
 IMHz]

2500 2000

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

Cerficala Mo ES3-3225_Febis

Page 7 of 11
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po Ly BN:A2PE February 26, 2015

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22

iy .o

. az & o - L] * n ga 0 e
f
|
s 2 !
a 0
& " a L] - a
Tet x ¥ F Tet X ¥ z
3 s SN R N
%- I H H H H H 1
:-; o J—I---*—H-vqr--r-v—.', B B B e ST SEY RPN . o B Ll oo s B
a ¢ ' ' ' '
L L I H i I L I
ko ihe 50 ) =0 i 150
Rell [
* ] | L
‘_aljh aniTiHz - _"-ﬁ'.d t
Uneertainty of Axizl lsotropy Assessment: T 0.5% (k=2)
Caxlificate Mo: ES3-3226_Feb15 Fage 8 of 11
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(TEM cell , fo= 1900 MHz)

TR

1054

i 10
E {
5
[=8
£
135‘.
'||:|.-' -
10 10 o 1 1 10
SAR [mWicm3) .
21 =]
not compensated conmpensated
2 H
1
E '
wad ;
A i
3 il HI i
10-2 fo-d 1o kL o 102 102
SAR [mWWierm3]
= LN
nGt compansatec compansaied
Unecertainty of Linearity Assessment: £ 0.6% [k=2)
Caricate Mo ES3-3235_Febls Fage @ of 11
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B gy-aps Fabeuary 25, 2015

Conversion Factor Assessment

= 90 MHz WGLS R (H_sonvF) f= 1810 MHz WGLS R22 (H_conF)
an a}
1
i :

G - |

in

10 i P - ' .

[ 0 n L i L L= ] d uw __I.::'_: = n o
= i i e

Deviation from Isotropy in Liquid
Error (¢, &), ¥ =900 MHz

etlan

40 06 085 04 D2 00 02 04 0B 08 10
Uncertainty of Spherical Isetropy Assessment: £ 2.6% (k=2)

Cenficete Mo ES53-3225_Feb15 Page 10of 11
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Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01 L6ARHT180LW

FCC ID:

EsFHa- 53228

DASY/EASY - Parameters of Probe

Oth%r Probe Parameters

Febosany 25, 2015

: ES3DV3 - SN:3225

(Gt Arangement Triangulas
Conactar Angle 7] — T 614
Metanical Surface Detection Mode T enabled
E[.Z;ﬁ‘.a Surface Detection Made T disabled |
Prets Overall Length 337 mm
Prots Body Diameter 10 mim
Tplesgn o T 0 mm
g Diamatar 4 mm
| Brate Tip fo Sensor X Calibralion Point Zmm |
Brate Tip 1o Sensor ¥ Calibration Pomt “Zmm |
Prote Tip 10 Sensor £ Galibraton Point 2 mm
Rectmmended Measuremant Distance from Surface |
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
Calibration Laboratory of e W

Schmid & Partner
Engineering AG

Teughausslrasss 43, 8004 Zur|ch, Switzerland

Apcreditert oy the Swiss Accreditation Service (SAS)

Servige suissa d'étalonnagse
Sarvizin svirrero di taratura
Swiss Galibration Service

Aceraditation No.; SCS 108

The Swiss Accreditetion Service is one of the slgnatories o the EA
Miltilateral Agrsamant for the recognition of calibration cerificatas

Lliertt

Blackbarry Waterloo

Gertificate Np: EX3-3582 Nov14

[CALIBRATION CERTIFICATE |

Cbsjet

Calibration procedirels)

Calbration data:

EX3DVA - SN:3592 ‘

QA CAL-O1v8, QA CAL-14.vd, QA CAL-23.v5, QA CAL-25.vE
Calibration procedure for dasimstric E-field probes

MNovember 10, 2014

This calipraticn crtifiale desurnents the tracoability to national slandands, which -ealize the physical units of measurements (2.
The mesgureiails a0d the urcenaindes with confidence probabiity are given on the lzllowing pages and are par of the seriticals.

Al calibradians. have been conducted in the slossd labarateny facty: anvironment termperatire (22 £ 310 and hemicity = T0%.

Caligration Equiprment bead (M&TL critical for calibration)

g Primary Standards ] Ol Bade (Carlificals No.) Scheduled Galiaration
s Power meter E44158 GE4 128084 03-Apr-14 Mo, 21701811} Apr-15

Power senser E44154 Wiv'd 1438057 OE-Ap-14 (N, 217018110 Apr-13

Rafarence 3 df Altenugiar SN B80ES [Sot 03 Apr-14 [Na, 217-018* 51 Apr-18

Refzrenca 20 dB Allsnuatar Sh: BEETT (208 Da-Apr-14 [Ne, 297-01895) Apr-15

Refercnoe 30 dB Attenuatar SN 55 2% [308) Ga-Apr-14 (N 297019200 Ap-1a

Referance Pinbe ESHOA2 Sh: 3053 30-Meg-13 (Mo, ES5-3015% Dac3) Dec-14

DAE4 SN: GE0 13Dee13 (Mo, DAES-B60_Decid) . Oes-1a

Secordary Standards Lu] " | Gheck Date {in Fause) = = Sehadilad Chesk

R genaralon HF L8480 LIZ35420 01700 d-Aug-BE (i housd check Apr-13) Im house chegk: Agr-16 ks
i Metwors Analyzer HP B753E LIS3TI90585 8-t Gn house chack Diot-14) i hpuge sheck: D14

Mame Funclicn Signaturs
Calibrated by Lt Klyznes Latraratory Teahnizian
Approded by Katjs Polkovia Technitat Mansger

lasue: Mavamnar 10, 2014

This calilratin califcats shall nst be rapecduced except in full without written approwal of the sbareion.
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Calibration Laboratory of L

£ Schweizeriszher Kalibrierd lensh
Schmid & Partner %ﬁé g Service siisse d'Etalonnage
Engineering AG L o Servizie svizzera df farstura
Znuuhgisstmsse gﬂ. EU04 Zunch, Swizerdand -qdﬁy 5 Swiss Calipration Service
pcoradilad by Ihe Swiss Accraditaion Senics (SA3) Acereditadon No.: SCS 108
The Swlss Accraditation Sarvice js ona of the gignatorics to the EA
Mulllateral Agreement for the recognition of calibration certificates
Glossary:
TsL tissus simulating liguid
NORRMx,Y,Z sensitivity in free space
GCanvF sensitivity in TEL [ NORMx .2
OCR dicde compressien poitit
CF arest tactor [ 1iduty_syels) of the RF sigaal
ABC D modulation dapendent linearzation paramelers
Folarization ¢ w rotstian anound probe axis
Polarization § & rotaticn arcund arn axis that is in the plane normal o probe axgis (al measurement center),
l.a,, & = 0is normal to probe axis
Connector Angle infomration Used in DASY system to align probe sensor X to the robat ceordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Deilermining the Peak Spalial-Averaged Speoific
Absorpiion Rate (SAR) In the Human Head from Wireless Communications Devices: Measurament
Techniques”, June 2012

b |EC 62208-1. "Precedure 1o measure the Spenific Absorption Rate (SAR) for hand-held devices used in clase
proxim ity to the ear (frequency range of 300 MHz to 3 GHz)', February 2005

Methods Appliad and Interpretation of Parameters:
o MORMy )z Assessed for E-field polarization % =0 (f < 900 MHz in TEM-cell; f= 1200 MHz R22 waveguids),
NORMzx.y.z are only inlermediate values, i.6., the uncertainties of NORMx,y 2 does not affect the E*-figld
uncerainty insice TSL (see below Convl).

= NORMxy z = NORMx.y.z " frequency response (zee Freguancy Response Chart). This lingarization i
Implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respenss is included
I the stated uncertainty of ConvF

»  DCPxy,z: DCP are numerical [inearization parameters assessed based on the data of power sweep with CW
signal (ne uncertainty required). DCF dees not depend on freguancy nor media.

= PAR:PAR i&the Peak to Average Ratio that s nat calibrated but deteritiined based on the signal
characteristics

»  Axypz Bxy.z Cuyz Dy VRoypz A B G D arg numerigal lingarization parameters assessed based on
the data of power sweep for spedific modulalion signal. The pararmeters do not depend on fraguancy nor
media. VE is the maximum calibration range expressed n RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-figld (or Temperature Transfer
Standard for T < 800 MHz) and inside waveguide using analytical fisld distributions based on power
meazurements for f = BO0O MHz. The same setups are Lsed for agsessment of the parameters applied for
boundary compeansation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy closs to the boundary. The sensitivity in TSL corresponds
to NORMz, v,z * ComvF whersby the uncerainty carresponds to that given Tar ConvE A frequency depandent
ComeF is used in OASY version 4.4 and higher which allows extending thes validity from = 50 MHz to £ 100
MHz.

« Spherdcal isotropy (30 davation fron? isotropy): in a field of low gradients realized using a fat phantom
exposad by a patch antering.

«  Sensor Offset The sensor offset corresponds to the offset of virtual measurerment center from the probe fip
(on probe axis), No tolerance reguirgd,

= Conpecior Apgle: The angle is assessed uging the information gained by determining the NORMY (no
uncertainty reguired).

Cartificate Mo, EX3-3562 Movid Page Z2of 11
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
EX3DV4 — GN-3502 Nevember 1, 20414

Probe EX3DV4

SN:3592

Manufactured:  September 18, 2006
Calibrated: Navember 10, 2014

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ systeml)

Certificate Mo EX3-3592 Nuovld Page 3 of 11
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Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

EX30V4—SN3852

Wovember 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Basic Calibration Parameters

i Sensor X SensorY Sansor Z Une (k=2)
[ Marm (MM 048 047 0.40 0.1 %
[ DCP [mvy - 95.2 580 588
Modulation Calibration Parameters

[1]]=] Communication System Name A B | g o " WR Une®

dB dBVpY dB v (k=2)
[} oW % 0o 00 10 000 | 1458 £33 %
= ¥ | ba | Bg | 4@ 156.9
z 0.8 oo | 14 141

The reported uncerainty of measurement Is stated as the standard unceriainty of measurement
multiplied by the caverage factor k=2, which for & normal distribution comesponds to a coverage
probability of approximately 95%.

*The urieartainties of Nomm#, ¥ .Z do not sfect the E field urrertainty irmids TSL wee Pages & and 6]

¥ Murnarical linearization oarameter; uncertainty not required.

E Uncerairily s detemyned usng the mas. deviation from linsar respenss appling rectangular distribution ard is expressed tor the square of the
tield va s

Certificate Mo, EXI-3522_Novid Page 4 of 11

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




*2zBlackBerry

Document

Page

Appendix C for the BlackBerry® Smartphone Model RHT181L W 53(81)
(STV100-2) SAR Report Part 1/2

Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

EXIDVA—SN:3582

Mavemnber 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Calibration Parameter Determined in Head Tissue Simulating Media

; Relative Conduckivity I Depth © Une.
F{MHZ)® | Permittivity ™ {Stm) " ConvFX  ConvFY | ConvFZ | Alpha® | (mm (k=2)
2800 38.0 1.965 6.30 §.80 5.0 0,86 0.93 +12.0%
5250 358 4.7 163 453 463 0.35 1.80 =13.1%
5600 355 5.07 4,20 4,20 420 044 1.80 + 131 %
5750 354 522 4.4 4.34 434 .40 1.80 134 %

R Fraquency vlidity above 200 MHz of £ 100 MHz only applies for RASY wi4 and higher (sce Page 23 elssitis restricten fo + BU Wz, Tha
UncErEnty is e RS of the GonvF uneeainty at calibration frequenny and T uncariainly o the indicated frequency band. Frequency validity
balow 300 MHzZ i= & 10, 25, 40, 50 and 70 MHz for ConeS assossmants 56 30, B4 128, 150:and 220 MHz (espactivaly. Above 5 GHz Taguency

validity can be extendecto + 110 MHz,

" Abfraguencies below 3 GHT, the validity of tssus paramelens (s and w) cah be relased o+ 103 f uid compansaden fermuis i= applisd to
weasurad AR values A frequenziss aoove 3 GiHz, the validity of lissua parameters (o and o) s esriciad i+ 5%. The uncartainty 1s the RSS of

Lhia BanyF ureedainty for ndicated terget tissoe parareters,

* alphaTepth ane determined duing calibration, SPEAG warrants {iial Whe s ainii deviation dus w0 the poundary sfec sfls compensaion is
always less tnan £ 1% far Iranguencias aclew 3 GHz and below £ 2% for frequentiss belwas 3-6 GHz atany distance larger then harf the protse fip

dlameter from the buwdary.

Cartifizate Mo EX3-3592 Novid
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
EXEDWS  BRN3ES2 Mowvember 18, 2074

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative  Conductivity Depth © Linct. ‘
T{MHz)® | Permittivity" i8im} " ConuFX | ComvFY ConwF2 [Alpha® | (mm) | (k=2)
2600 Rl 216 6.84 584 684 | 078 0.62 = 12.0 %
5250 | _ 4849 5.36 4.08 4,08 4.06 045 1.90 £15.1 %
5600 485 577 378 378 378 045 1.80 +13.1 %
_ B7&0 483 5.94 381 2.81 3.81 0.50 1,80 +131%

Y Fraquency valitity sbove 300 MHz of + 1055 Mz only applies for DAEY W4 and higher (zee Page 7). #ige | is resliclsd 1o = 50 MHz. The
uncaitainty is the BES of the CanvF uncertainty at calibration frequancy-aad the uncertainty for the indiceted ‘requensy band. Frequancy validity
bl SO0 MIHe s £ 10, 25, 40, 50 apd 70 MHz for ConvF assessments af 30, 54, 128 180 and 230 MHz respectively. Above § GHr frentisncy
yalidity can ne endanded o+ 110 MiHz,

T it trauesnciss balow 3 BHz. the validity of tssue parameters {c and ol can he relagad [o £ 1 0% if liguid compensation fermuls is asplied to
measurad SARK valiss. At haguencias saova 3 GHz, the validity of tissue paramsters (5 = ) s aslicled to 4 5%, The uncertainty is the RES of
the CanuF unesriny far ndicalad lagsl lssen paramoters,

 plphaiDepth are determined during salibration. SPEAG warrants that the remaining deviaian dug fo the boundary silact aller coinpPensation is
always loss than + 1% for frequencies below 2 UMz srd helow £ 2% for ecuancizs botween 3 6 GHz &t any distanne (arger than half the pobe p
ciameter from the beundary.
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Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

EX2DN - Shia5R2

{normalized]
i
I

TR E T T AT

Crequoncy responss
O
i

LT

o
it

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Mowemiber 10, 2014

0.5

1500
* {MHz]

Unecertainty of Frequency Response of E-field: £ 8.2% (k=2)

Cartificate Mo EX3-3592 Novid
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
EXION4A- BN:2502 Movernber 10, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
¥ )
0 4 30 )
e i iz owa ueTne T " 3 2'. pi o5 ng G4
& 1K 235
g s
L L] . L . -
Tat X i o Tt x ¥ Z
C.ﬁ—_------------i‘--------------- e ICONEREr.S", L | L SRR Ei R
2 ; ; : i i i
E‘ .l = _?_..f:,' r'.f__“,:.w-._-p:ne___.:—_\u— ] v5 3 -ev—/:._;.'t:.‘#?"}"‘!‘ = N | _ﬂi_,_‘—-_'-.‘,_‘s_t_a_‘_ii =3
s e S
1 ] 1 1 ! 1 1 1 ] ] 1 1 1 ] § ; 1
L to - g 57 |60 -k
! N Roll[] i
e [ *
g @om.L 13(7J_N|Hz 2507 Mz
Uncertainty of Axial Isotropy Assessmant: +0.5% (k=2)
Certilicale No: EX3-3532_Mov14 Page 8 of 11
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Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
ExdDvd Spaboe Movember 10, 2014

Dynamic Range f(SARezq)
(TEM cell , foun= 1900 MHZ)

g 1+hd e
3 o
W
£
o
o
=
o
= 105
10')_
10+ giog o 10! 10! 104 108
BAR [mWilern3)]
L3 =]
ot cormpensated compensatad

o

=

e

ul

-2 T i T - e y,
102 10-2 104 foe 1ot 102 103
SAR [myWicmd) .
Aot oampensatad cnm;ﬁat?d
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certilicale Mo: EX3-3582 MNovld Paye 9 al 11
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

EXa0nid— gMi3552

Movember 10, 2014

Conversion Factor Assessment

f= 2800 MMz WGLS R22 {H_convF) f= 2600 MHz WGLE R22 (M_conwF)

L]
|
|
o %
1%
alh w|
= s 3w
: 2
¥ g ‘”|
i
& w|
o &
1 . ot : i ==
a bt o] i o EN 24 3 0 v L F m an an
= fmm) zmm)
4 A ) A
anakzral e anakfea A

Deviation from Isotropy in Liquid
Error {$, 8), f= 900 MHz

Deviatien

s N

-10 08 -08 N4 -02 Q0 02 04 05 08 10
Uncertainty of Spherlcal Isotropy Assessment: & 2.6% (k=2)

Cerlificale No: EX3-3552_Now14
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

EX3DV4— SN:3522

Mavernber 10, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Ciher Probe Parameters

Sensor Arr'angement Triangular
C_(JnnentorAngle ) D el
Mechanical Surface Detaction Mode - A enabled
" Optical Surface Detaction Mads dizabled
“Probe Overall Length 337 mm
Probe Body Diameter 10 mm |
Tip Length — amm
| Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Poirt 1 mm
| Probe Tip to Sensor Z Calibration Point 1mm
Recotmmended Measurement Distance from Surfacs 1.4 mm

Certificaie Mo, EX3-3592_Mowvi14
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Dipole
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Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 800 Zurich, Switzerland

Behwalzarischar Kalibrierdlanst
Service suisze d'etalonnago
Servizio svizzero di taratura
Awlss Callbration Servics

Agcrodited by the Swiss Accreditstion Service (SAS)
The Swiss Acereditation Service is one of the signatories to the EA
Multlsteral Agreament for the recogn ion af callbration cartlflsatas

Accreditation No.: SCS 108

Client Blackberry Waterloo Cartificate Ho: D2450W2-791_ Sep13

|CALIBRATION CERTIFICATE |

Obsjet D2450V2 - SN: 791

QA CAL-05.48
Calibration procedurs for dipole validation kits above 700 MHz

Calibration procedurais)

Caliration siate; September 10, 2013

Thig calibration cerificate documents the traceahility to national stendards, which realiza the physical units of maasdramants (3]
The measuremnents and |he uneerlsinties with confidancs protability ara given on the iollowing pages and are part of the cerificale.

All calibrations have been conductsd in the closed leboralory Taciliey: enviranment tamperaline (22 + 370 and homidity =< 70%,
Calibration Eguipment used (MATE erilival for calizration)
Primary Standards | L2 1

Cal Data (Cantficate Ma) Scheduled Calibration

FPower matar CPR-4428
Power senzor HF 84314
Haferziye 20 ol Attanuator
Type-i mismatch combinatizn

GRAP4E0704
USITRUETES

SN: BOSE (20K

Sh; 50475/ 0B397

Q1-May-18 (Mo, 217-8a0)
4 -Rav-12 (Mo, 247-01840)
(-fapr-13 (Mo, 217-01736)
(M-Apr A3 (Me. 247-04738)

Metwark Analyzer HP 8753E

Calibrated by

Approved byo

U537380535 54208

Mams=
lsrae El-Macug

Katja Pokovic

Retersnes Probe FS30VE SH: 320 28-Oac-12 (Mo, ES3-3205_Decl2)
DAEA aN: 601 35 RT3 (Mo, DAFS-G0T_apr 3)
Secondary Standarnds 1D # Chioick Date {in house]

" Powar scrisor HE B481A MY 41087 1B-Da-02 {in house chock Det-11)
AF generglor A& S SMT-06 100005 04-A0g-98 (in house chess Got-17)

18-00-01 (in hense cheak Oci-12)

Funetion
Labaratary Tachnizian

Technical Menager

This calitielion eatificats shall nat be reproduced except in ol wilhowl weitien appraval of the labo rateng.

Oer-14
o
Apf-id
Apr-14
Deu-13
Apr-id

Srhiedy pd Check

In house cheri: Out-13
I s check: Oor-15
Inhoten check: Oct-13

Signatura

OA‘?.% é(wi?

|ssued; Sopleamiber 10, 2073

Cerificate Mo: D2450VZ-791_Sepid

Page 1 of B
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Calibration Laboratory of S,

{ \\\h_//{ g Schweizericcher Kalibrierdisnst
Schimid & F_’artner _i% c Service suisse d'élalonhage
Enginesting AG e e Servizio svizzero di taratura
Zanghausstrasse 43, 8004 Zurich, Switzerland {”wﬁ,\n‘:& S swiss Calibration Service
Uyl
Avcredited by the Swiss Accreditation Serviea (SAS) Acereditation Mo.: SCS 108

The Swiss Aceraditation Service i3 one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TS5L tissue simulating liquid

ConvF sensitivity in TSL / NQRM x.y,z
MNfA not applicable or not measuted

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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 622081, "Procedure to measure the Specific Absorption Rate {(SAR) for hand-held
devices used in close proximity to the ear (freguency rangs of 300 MHz to 3 GHz)",
February 2005

c) KDBE 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentatian:
d) DASY4/5 Systern Mandbook

Methods Applied and! Interpretation of Paramsters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerlificate are valid at the freguency indicated.

» Antenna Paramalers with TSL: The dipele is mounted with the spacer to position ifs feed
point exactly below the center marking of the flat phantom section, with the arms orientad
parallet o the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid fillad phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power, No uncertainiy reguired.

« Ejectrical Delay: One-way delay belween the SMA connector and the ahtenna feed paint.
Mo uncertainty required.

s 5AR measured: SAR measured at the siated antenna inpul powetr.

«  SAR nommalized:; 5AR as measured, normalized to an Input power of 1 W at the antenna
conneclor.

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

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

Certificate Mo, D2450V2-791_Sepid Page 2.0f8
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
Measurement Conditions
DASY systam corfiguration, as far as nat given on page 1.
DASY Version DASYS VEERT
Extrapolation Advanced Extrapolation
Phantom Modular Flat Fhantemn
Distance Dipole Center - TSL 10 o with Spacer
Zoorm Scan Resolution che, dy, dz = 5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The fallowing parameters and ealculations were applied,
Temparaturs Permittivity Conductivity
Nominal Head TSL parameters 22.0°C oo el 1.80 mho/m
Measured Head TSL parameters [B20x02)"C 334 +89% 1.83 mhom + 8 %
Head TSL temperature change during test <yl B A0 —- -
SAR result with Head TSL
SAR averaged aver 1 em® {1 g) of Haad TSL Condition
SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Head TSL paramsisrs

normalized to 1%

51.6 Wikg = 17.0 % (k=2)

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

caondition

S5AR measurad

250 mi iUt powier

5.08 Wikg

SAR for neminal Head TSL parameters

normalized to 1%

24.0 Wikg % 16.5 % (k=2)

Gerificate Mo: D2450W2-781 _Sepl3
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Appendix

Antenna Parametiers with Head TSL

Impedance. transfarmed fo feed point 5810 +34 K2

Retum Loss -23.6dB

General Anienna Parameters and Design

Electrical Delay (one dirgction) 1153 ns

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpoini can ba measured,

The dipale is made of standard semirigid coaxial cable, The center conductor of the fesding lins is directly connected 1o iha
second arm of the dipols, The antenna is therefore short-circuited for DC-signals. On some of the dipolas, small end raps
are added to the dipole anns in ordar ta improve maiching when loarded aceording 1o the position as explained inthe
"Measurement Gongditichs" paragraph. The SAR data are not affected by this change. The ovarall dipole length is still
according ta the Standard,

Ne excessive force must be applied fo the dipole arms, because they might biend or the saldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 24, 2008
Cartificato MNo: D2460V2.701_Sepl3 Pago 4 of&
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DASYS Validation Report for Head TSL

Thaee 10,089.2013
‘Lest Laborators: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D245(°V2 - SN: 791

Commmunication Systemn: UID 0 - OW; Frequency: 2450 Mllz

Medium paramiters used: [ = 2450 Mllz: o = 1.83 Sfm; & = 39,4; p = 1000 kg/m’
Phanton section; Flat Scetion

Mensuremenl Standard: DASYS (IEEEAEC/ANST C63,19-2007)

DASYS2 Conhiguration;
¢ Probe; ES3DV3 - SNA205; Convb(4.52, 4,52, 4.52); Calibrated: 2812 2012,
v Sensor-Surface: Zmn (Mechanical Surfuce Detection)
s Elechronics; TXAE4 Sn601; Calibrated: 25.04.2013
«  Fhantom: Flat Phanton 5.0 (front); Tvpe: QDO0OP50AA; Serial: 1001

» DASYS2 52871137 SEMCAD X 14.6.10(7164)

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

Reference Yalue = 949.824 Vim: Power Dnli =004 B

Peak SAR fextrapolated) = 26,7 Wik

SAR p) = 13 Wikg; SAR(1ID ) = 6.03 W/ke

Maximun value of SAR (measurcd) = 16.92 Wikg

-1 &40

-19.20

24,00

0dB = 169 W/ke = 12.28 dBW/kg

Certificate Mo: D2450W2-781 Sepld

Page & of &
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Author Data
Andrew Becker

Dates of Test

Test Report No

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

FCC ID:

Impedance Measu

EEY 541 41

Hid

CHZ 511 LOB .3 dE/REF -2@ dB Z-23.5

rement Plot for Head TSL

i Sep ZH1E B@S:52:48

1] F& F 56148 @ G4238 4 22242 pH

2 475,090 v MHz

dB 2 330,094 869 MHx

A ———
Th 1
ol
e
Hldg —
START 2 250.D00 B0E tHz o STOF - 656,908 DGR THz
Certificats Mo: D2450W2-701_Bep13 Page & of 6
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Author Data
Andrew Becker

Dates of Test

Oct 06 — Nov 02, 2015

Test Report No

RTS-6066-1511-01

FCC ID:

L6ARHT180LW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzoriand

Accradited by e Swiss Accraditalion Service (SAS)

G Schweizerizches Kalibrierdienst
C Service suisse d'étalonnage

Servizio svimeny di taralura

S Swiisn Calibration Sarvice

The Swiss Accreditalion Service ia one of the signatories to the EA
Muitilateral Agraement for the recognition of calleration certificates

Cliant Blackberry Waterloo

Custificate No: D2450V2-T47_Nov13

CALIBRATION CERTIFICATE

Calibration procedure(s) QA CAL-05 v9

Caalibration dabe:

Calibrafion Equipmeant used (M&TE crilical for caiteation)

Oject D2450V2 - SN: 747

November 14. 2013

Calibration procedure for dipole validation kits above 700 MHz

Thes calibration cerlicate documants the acealillly to national standads, which realice the physical unils of measuraments (S1).
The measurements and the unoertanties with confidence probabiily ane givan on the following pagos and s part of the certificats,

Al calibrations have bean conducled in the clasad abomiory facity. anvirmnment lemperature (22 & 31°C and humidity < 70%

| Primary Standards |10 & Cal Dabe (Carificaa No. ) Scheduled Calibration
Powsr meter EPNM42A ‘ GBITB0704 08-Cct-13 (Mo, 21 7-01827) Oct14 -
Pavier sansor HP B481A USa7282783 09-0ct-13 (Mo, 217-01827) Oict-14
Fower sensor HP S4814 | MY d1082mT 09-Chct- 13 (Mo 247-0n B2} Oct-14
Refaranca 20 0B Attsnuator Shic 5058 (20k) O=A09=13 (Mo 217-01736) Apa-14
Type-h mismaich comiinaion SM: 50473 / DB3ET D4-Api-13 (No. 297-01738) Apr-id
Reference Probe ES30V3 SN; 3205 26-Dec-12 (No. ES33-3205_Dec12) Dec-13
DAE4 SN G0t 26-Apr-13 (No. DAE4-B01 Aprid) Apr-14
| Sscondary Standards [mw Check Date (i housa) SeNeiisd Check

RF generator RES SMT-06
Metwork Anatyzer HP 87536

||umos-
USIransas 54208

Gd-Aug-88 {in house check Ot 13:|_
18-Cich-01 (in howse check Oct-13)

in hoLise check: Oct-15
In house chack: Oct-14

e Function Sigralure
Calibratod by Ismaa E-Nacug Labaeatory Techaigien 4
|
/;?‘mr.«.-. éﬂ-\,[/-,n.wT
Approvad by: Kaltja Pokowvic Technical Managar

This calibiation carificale shall not be reproducad excep! in full withoul written approval of 1he lasoratory.

2
e
e

leziad: Nowimber 14, 2013

Cerificate No: D2450V2-747_Novi3

Page 1 cf 6

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




*=:BlackBerry (STV100-2) SAR Report Part 1/2

Document Page

Appendix C for the BlackBerry® Smartphone Model RHT181LW 68(81)

Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassa 43, 8004 Zurich, Switzerland

Schyweizerischer Kalibelardianat
Sarvice suisse d'élalonnage
SarviEo svizzero di taratura
Swiss Callbration Sarvice

Aceedited by he Swiss Accreditalion Sarvice (SAS) Accreditation da.: SCS 108
The Swiss Accreditation Service is one of the signatorias to the EA
Muititateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According te the Following Standards:

a) |EEE Sid 1528-2013, “[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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

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

Additional Documentation:
dy DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Repon at the end
of the cetificate. All figures stated in the certificate are valid at the frequency indicated

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

s Feed Point mpedance 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. Mo uncertainly required.

« Electrical Dalay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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 distribution corresponds to a coverage
probability of approximately 95%.

ST, |
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‘Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
Measurement Conditions
DASY systen configuration, as far a8 nol given on pages 1. :
DASY Version DASYS V5287
Extrapolation Advancad Extrapolation :_
Phantom Modular Flat Phantom [
Distance Digole Center - TSL T With Spacar 1
Zoom Scan Resclution dx, dy, d2 =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The fellewing paramaters and calculations wara apgliad
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 382 1.80 mhadm
Measurad Head TSL parameaters {22.0£0.2) "C FT£6% 1.84 mhoim + 6 %
Head T5L temperature change during test <0.5°C [ —-
SAR result with Head TSL
| SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 13.3 Wikg
SAR for nominal Head TSL parameters _nﬁ;ﬁ;iz;d_tnjw 52.5 Wikg £ 17.0 % (k=2)
;Hamu;;u-d;nrm em® (10 g) of Head TSL condition
-EMH measured 250 mW input power .17 Wikg
SAR for nominat Head TSL parameters H _rn;: rr-n;hza_d to '1w 24.6 Wikg = 16.5 % (k=2}

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

Dates of Test Test Report No FCC ID:

Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Appendix

Antenna Parameters with Head TSL
Impadance, transiormed to feed point 5180 +1.7j0
Retum Loss <22dB

General Antenna Parameters and Design

Electrical Dalay (one dirwi;n‘) [ 1.189 ns

After Iorg term use with 100W radialed power, only a slight warming of the dipole near the feedpaint can be maasurad.

Tha 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 shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching wihen lcaded according 1o the pesilion as explained in the
"Measurement Conditions” paragraph. The SAR dala are not affected by this change. The overall dipole length is still
acconding 10 tha Standard,

Mo excessive fores must be applied to the dipole arms, because they might band or the soldered connechions near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manutaclurad an Dacembar 01, 2003
Certificate Mo: D2450V2-747_Nov13 Page 4 of &

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 71(81)
*=:BlackBerry (STV100-2) SAR Report Part 1/2
Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

DASYS5 Validation Report for Head TSL

Date: 14.11.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHe; Type: D2450%2; Serial: D2450V2 - SN: 747

Communication System: UID © - CW,; Frequency: 2450 MHz )
Medium parameters used: [ = 2450 Milz; o = 1.84 §/m; &, =39.7; p = 1000 kgim™
Phantom section: Flat Section

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

DASYS5Z Configuration:
« Probe: ES3DV3 - SN3205; Convl(4.52, 4.52, 4.52); Calibrated: 28.12.2012;
s Sensor-Surface: 3imin (Mechanical Surface Detcction)
« Electronics: DAE4 Sn6]; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front), Type: QDOOOPS0AA; Serial: 1001

» DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {:
M:;nuu;'.lm:nl grid'. d:';'-'il:'lm. cl}'—jmm, dz=5mm

Refercnce Value = 98.651 Vim; Power Dnift = 0.07 dB

Peak SAR (extrapolated) = 27.8 W/ikg

SAR(1 g) = 133 W/kg: SAR(10 g) = 617 W/kg

Maximum value of SAR (measured) = 16.8 Wikg

s
&80
260
“hd.40
1420
24,00 =il
U dB = 16.8 Wikg = 12.25 dBW/kg
Cartificate No: D2450¥2-747_Mov13 PageSoi6 R
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impedance Measurement Plot for Head TSL
14 How 2013 L2:5acda
AN s5it il Fs 1: 948320 L8992 a 11898 pH 2 450,000 B08 HHz
Owl
I-Jr . . '
i1d
START 2 253.800 008 MHz STOP 2 650.088 088 AHz
Cs_rlih ate No: D245002-T47_Nowl3 Page & ol &
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5000
Dipole
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Zudch, Switzerland

s Schwel her Kalib
Sarvice suisse d'étal g

c Sarvizio svizzero di taratura

S swiss Callbration Service

Accredited by (he Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service {3 one of the algnatories to the EA
Nutthatersl Agr it for the of calibration certificates

client  Blackberry Waterloo Centificate No: DSGHzV2-1033_Nov13

|CALIBRATION CERTIFICATE |

[GDIM D5GHzV2 - SN: 1033 ‘

Calibration procadunss) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibiaion date. November 08, 2013

This calibration cerlificate documens Ine IRcaability to natonal standards, which realze the physical units of (&4}
The messurements and (ha uncarainties with contidence probablity are given on tha folowing pages and are part of the cenilicale

All ealibrations hava been conductad in the ciosed laboratory faciity: environmen? tamperatung (22 + 3)'C and humidity < 70%,
Calibration Equipmant used (METE crilical for calibralion)
Primary Siandards o Cal Dae {Certiticate No.) - Scheduled Calibmilon
Pawer meier EPM-4424 GB37460704 08-00t=13 (No. 217-01827) Oct-14
Power sansor HP 84814 | Usareziad 028-0ct-13 (Na. 217-01827) Oct-14
Power sensar HP S481A | MY41082317 08-00i-13 (Mo, 21/-01828) Oct-14
Feterenca 20 dB5 Artenuator SN: 5058 (20k) 04-Apr-13 (No. 21701736) Api-14
Typa-N mismatch combmution SN: 5047 3 [ 08327 d-Apr-13 (No. 21701 730) Agr-14
Relerence Piobe ESI0OVI SN: 3205 28-Dac-12 (No. E53-3205_Ueci12) Dac-13
DAE4 SN: 6 25-Apr-13 (No. DAES-601_Apri3) Apr-14
Ssconaary Standards |10« Check Date (n house) Sohieduled Chack
| AF generalor ALS SMT-06 100005 D4-Aug-33 (In house check Gol-13) In housa check. Oc-15
Network Analyzer HP 8753E LIS3T390585 S4206 18-0ct-D1 (In house check Cet-13) In house oheok: Odt-14
Naims Function S Mluk__
Callbrated by; Clavdio Lautiar Laharatory Technician | Xg
i E:"‘ J

| Approved by Katja Pokovic Teaholoal Marager %/;/— i

Issued Novembar 8, 2013
This cullaralion camificaia shail net be reproguced exeepl in 1l without whitten spproval of the luboralary

Cenificate No: DSGH=zV2-1033_Now13 Page1ol8
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Calibration Laboratory of A g Schwei Kaliblerdio
Schmid & Partner Rt Servica sulsse d'@alonnage
Engineering AG % €' servizio aviezero di tacatura
Zeughausstrasse 43, 3004 Zurich, Switasrland fﬁ_}_f'l_:!\.\‘_\?* S swiss Calibration Service
Acaraditad by the Swiss Acoreditalion Sarvica (SAS) Ascrediialion Ne.: SCS 108

The Swiss Accreditation Service is ane of the signstories to the EA
Multitateral Agreement for the recognition of callbraion garlificates

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) |IEC 62208-2, “Evaluation of Human Exposure to Radio Freguency Fields from Handheld
and Body-Meunted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz Human models, Instrurmentation, and Procedures”; Part 2: “Procedure 1o determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) |EEE Std 1528-2013, "IEEE Recommended Practice tor Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques®, June 2013

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 orienled
parallel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance statad is transformed from the
measurement at the SMA conneclor o the feed point. The Return Loss ensures low
reflected power. No uncartainty required.

» 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.

+ S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAH for nominal TSL parameters: The measured TSL paramelers are used to calculate the
naminal SAR 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 distribufion corresponds to a coverage
probability of approximately 95%.

Camificate No: DSGH2V2-1033_Nov13 Paga2at 8
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Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
Measurement Conditions
DASY systermn configuration, as far as not givan on page 1
DASY Version DASYS V52.87
Extrapolation Advanced Extrapalation
Phantom Modular Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, d2 = 1.4 mm

Graded Ratio = 1.4 (Z direation)

Frequency

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

Head TSL parameters at 5200 MHz

The lollowing paramelars and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 36.0 4.66 mha'm

Measured Head TSL parameters (220=202)"C 350=6% 446 mha/m =6 %

Head TSL lemperature change during test <D5°C — —
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW inpul power 7.99 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.4 Wrkg = 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to W 22.6 Wikg =19.5 % (k=2)
Head TSL parameters at 5500 MHz

The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.6 4 98 mho/m

Measured Head TSL paramelers (22.0£02)"C Mb=6% 4,75 mho/m £ 6 %

Head TSL temperature change during test <DS5°C - —
SAR resuit with Head TSL at 5500 MHz

SAR averaged over 1cm’ (1 g) of Head TSL Condition

SAR measured 100 mW inpul power 8.51 Wikg

SAR for nominal Head TSL parameters normakzed lo 1W 844 W/ kg £19.9% (E)

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

SAR measured 100 mW input power 241 Wikg

SAR for naminal Head TSL paramelars normalized to 1W 23.9 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The following paramelers and caleulations were applied.
Temperaiure Permittivity Conductivity

MNominal Head TSL paramelers 220°C 53 5.27 mho/m

Measured Head TSL parameters (22.020.2)'C 342+6% 508 mho/m + 6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” (1 g) of Head TSL Conition

SAR measured | 100 mW input power B.01 Wikg

SAR for nominal Head TSL paramelers | npomalized to 1W | 79.4 Wikg =19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL ]_ condition

SAR measurad ‘I 100 mW input power —— _'3 28 ng

SAR lor nominal Head TSL parametars nomalized o 1W 22,6 W/kg £ 19.5 % (k=2)

Centificate No: DSGHzV2-1033 Movi3

Proged4 ot B

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




*iBlackBerry

Document

Appendix C for the BlackBerry® Smartphone Model RHT181LW
(STV100-2) SAR Report Part 1/2

Page

78(81)

Author Data Dates of Test Test Report No FCC ID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW
Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformead to feed point 481 1-96 4
Retum Loss -203dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transiormed to feed paint S03R-41Q
Relum Loss -27.7uB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, ransformed lo fead poin|

57811-40j2

Relumn Loss -218dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.213 n8

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direcily connectad to thea
second am of \he dipole. The antenna is therelore shart-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order 10 improve matching when loaded according 10 the position as axplained in the
"Measurement Conditions” paragreph. The SAR dala are not affected by this change. The overall dipole length is slill

according ta Ihe Slandard

Mo excessive lorce must be applied la ihe dipole arms. because thay mighl bend or the soldered connections nearthe

teedpoint may be darmaged

Additional EUT Data

Manufactured by

SFEAG

Manutactured on

July 09, 2004

Cenihcate No: DSGH2V2-1033 Novl3
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DASYS Validation Report for Head TSL
Diate: 08.11.2013
Test Luboralory: SPEAG, Zurich, Swilzerland

DUT: Dipole 5G11z; Type: DSGHzV2; Serial: DSGH2Y2 - SN: 1033

Communication System: ULD 0 - CW ; Frequency: 5200 MHz, Frequency: 5500 MUz, Frequency: S800
MHz

Meditin parameters used: £ = 5200 Miz; o = 4.46 S & = 35, p = 1000 kg/nr”

Medium paramerers vsed: = 5500 MHz; o =4.75 S/m; 2, =34.6; p = 1000 kg/m’

Medium parameters used: [ = 5800 MHz; o= 5.06 8/m; &= 34.2; p = 1000 kg/m

Phantom section: Flat Section

Meusurement Standard: DASYS (TERE/IEC/ANSI C63.19-2007)

DASY52 Configuralion:

« Probe: EX3DV4 - SN3303; ConvF(3.41, 541, 5.41): Calibrared: 25.12.2012, ConvF(4.91, 4.91.
3.91): Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrared: 28.12.2012;

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

« Electronics: DAF4 Sn601; Calibrated: 25.04.2013

» Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA, Sertal: 1001
« DASYS5252.87(1137);, SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zvom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurcment grid: tdx=4mm, dy=4mum, dz=1 4mm

Reference Value = 64.635 V/m:; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.5 Wikg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measvred) = 18.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MH#z/Zoom Scan,
dist=1.4mm (8x8¥x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mun

Reference Valuc = 64.397 V/m; Power Daft = 0,02 dB

Peak SAR (extrapoluted) = 33.8 W/kg

SAR(1 g) =8.51 W/kg; SAR(10 g) = 2.41 Wikg

Maximum value of SAR (measurcd) = 20.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid! dx=4mm, dy=4imm, dz=14mm

Reference Value = 61128 V/m; Power Drifl = 0.08 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.01 Wikg: SAR(10 g) = 2.28 W/kg

Maxirium value of SAR (measured) = 19.2 W/kg
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- -10.00
15.00

-20.00

-25.00

0dB = 9.2 W/ke = 12.83 dBW/ke
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Impedance Measurement Plot for Head TSL

8 Hov 2013 1656143
LTS pF 5 960,008 ada MHx

R

CHZ S1i |08 5 dB/REF =280 5-21.838 d8 S 890,208 208 MMz

CHZ Markers

; 11-2@,347 48
Cor 3.28000 Ohz
— 3 21-27.683 dB
y i ¥ T 558808 GHz

5 Wiy, S -

g -~
16~ ‘;"
Hld
T 58 TT: 3TOP & B38.BEE 588 MHz
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