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

client  RTS (RIM Testing Services)

Accreditation No.: SCS 108

Certificate No: ES3-3225_Ja'n1 3

|[CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3225

Calibration procedure(s)

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date:

January 10, 2013

This calibration ceriificate documents the traceability 1o national standards, which realize the physical units of (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed

v facility: envi temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards “Tio_ Cal Date (Certificate No.) Scheduled Calibration |
Power meter E44158 GB41293874 20-Mar-12 {MNo. 217-01508) Apr-13 |
| Power sensor E44124 Y4 1408087 28-Mar-12 (No. 217-01508) Apr13
Reference 3 dB Attenuator | 8N: 85064 (3c) 27-Mar-12 {No. 217-01531) Apr-13 |
Reference 20 dB A " SN: 5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13 !
Reference 30 dB A " SN: 55129 (30b) 27-Mar-12 {No. 217-01532) Apr-13
Reference Probe ES3DV2 Sh: 3013 26-Dec-12 {No. ES3-3013_Dec12) Dec-13
DAE4 SN: 660 20-Jun-12 {No. DAE4-660_Jun12) Jun-13
Secondary Standards 1=} Check Date (in house) Scheduled Check
RF HP 8648C US36420U01700 A-Aug-99 {in house check Apr-11) In house check: Apr-13
| Network Analyzer HP 8753E US37390585 18-Qct-01 {in house check Oct-12} | In house check: Oct-13
Mame Function Signature
Calibrated by: Jeton Kastrati ~ Laboratory Technlcian(_
Approved by: Kalja Pokovic Technical Manager
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMEX,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B CD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., % = 0is normal to probe axis

Calibration is Performed According te the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
o NORMx,y,z: Assessed for E-field polarization 8 = 0 {f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMzx,y,z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

o« NORM(fx,y.z = NORMzx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

¢ DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

s Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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ES30V3 -~ SN:3225 January 10, 2013

Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 10, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)

Certificate No: ES3-3225_Jan13 Page 3 of 11

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited




Document

- Page
= B{ackseﬂy Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 5(69)
Report Rev 4
Author Data Dates of Test Test Report No FCC ID: IC

Andrew Becker

March 24-26, 2014
December 8 — 12, 2014

June 11 - August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW

ES3DV3- SN:3225 January 10, 2013

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Narm (p\a’f(\a’!m)z)ﬁ' 1.29 1.19 1.31 +10.1 %
DCP _(m\a’)'_’_ o 100.5 101.5 99.9

Modulation Calibration Parameters

!WD Communication System Name A B c D VR Unc[-
dB dBVuv dB mV (k=2)
] cw b4 0.0 0.0 1.0 0.00 157.5 2.7 %
o ¥ 0.0 0.0 1.0 158.4
L 0.0 0.0 1.0 165.9

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

" The uncerainties of NormX,Y,Z do not affect the E*-fiekd uncertainty inside TSL (see Pages 5 and 6),
¥ Mumerical linearization parameter: uncertainty not required,

B Uncertainly is determined using the max, deviation from linear response applying rectangular distribution and is expi d for the square of the
field value.
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ES3DV3- SN:3225

January 10, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

5 Relative | Conductivity “Depth Unct. |
| f(MHz) Permittivity (s/m)® | ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)

750 41.9 0.89 .56 6.56 6.56 | 042 1.54 +12.0 % l
900 415 0.97 6.19 6.19 619 | 043 152 | #12.0%
1810 40.0 1.40 5.35 535 535 | 0.63 139 | +120% !
1950 40.0 1.40 5.09 5.08 509 | 080 123 | #12.0%
2450 39.2 1.80 4.85 465 4.65 0.61 1.63 £120%
2600 39.0 1.96 4.43 443 443 | 0.80 1.32 +12.0 %

“ Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted 1o + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequencies below 3 GHz, the validity of tissue parameters {= and o) can be relaxed to + 10% if liquid compensation formula is applied lo

measured SAR values. At frequencies above 3 GHz, the validity of fissue parameters (= and «) is restricted 1o £ 5%. The uncerainty is the RSS of
the ConvF uncerainty for indicaled target tissue parameters.
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ES3DV3- SN:3225 January 10, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth | Unect,

| f(MHz)® | Permittivity " (8im)* | ConvFX | ConvFY | ConvFZ | Alpha | (mm) | {k=2)________‘
750 55.5 0.96 8.27 627 | 627 0.48 1.51 +12.0% |
900 55.0 1.05 6.12 6.12 6.12 0.73 1.25 £120% |
1810 53.3 1.52 5.04 5.04 5.04 0.57 1.47 +12.0% |
1950 | 533 1.52 | 494 4.94 4.94 0.58 1.50 +12.0%
2450 52.7 1.95 435 4.35 4.35 0.70 1.16 +12.0 %
2600 525 2,16 411 | 4.1 4.11 0.67 0.99 £12.0% |

“ Frequency validity of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2), else il is restricted to £ 50 MHz. The uncertainly is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" Al frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed 1o £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (2 and «) is restricted to = 5%, Tha uncertainty is the RSS of
the ConvF uncertainty for indicated larget tissue parameters.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ES3DWV3- SM:3225

Cerlificate Mo: ES3-3225 Jan13

Error [dB]

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM

January 10, 2013

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

Page 8 of 11
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ES3DV3- SN:3225

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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ES3DV3- SN:3225

Conversion Factor Assessment

f = 800 MHz, WGLS RS (H_convF)

0 X G an 50 w

2t ’ : ¥ i
"%} &l %]

b

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

Deviation

-10 -08 058 -04 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

January 10, 2013

f=1810 MHz, WGLS R22 (H_convF)

---------
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ES3DV3- SN:3225

January 10, 2013

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

Other Probe Parameters

Recommended Measurement Distance from Surface

Sensor Arrangement Triangular |
| Connector Angle (°) - RS
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled
“Probe Overall Length 337 mm
" Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paoint 2 mm
Probe Tip to Sensor Y Calibration Point 2mm
 Probe Tip to Sensor Z Calibration Point Zmm |
3mm I
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Calibration Laboratory of
Schimid & Partner

Engineernng AG
Zeughausstrases 43, 8004 Zurch, Switzerland

Schweirerischer Kalibrierdinnst
Senvico suisse ddtalonnage
Servizio svizzero di taratera
Swiss Calibration Service

i germdibad bey the Swits Acoreditalion Sorace (SA5) Acoreditation Mo.- SEE '"Jﬂ
Tha Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration ceificates

Client R’-TE'_L{_HH Testing Services) SRR Ceslificate No: E7{3-3543_Jan13- rEs

CALIBRATION CERTIFICATE

Ol EX3DV4 < 5N:3548

Calipration procedures| QA CAL-D1vE, QA CAL-T4.v3, OA CAL-230vd, GIA CAL25vg
libration: procedire for dosimetic E-field probes
Calitration date: January 15, 2013

Thiz aedbration carlificala decuments the traceatsiity 1o national stendarcs, whizh reakze tha physicel units of measurements (51
Ther mesasuraments and the uncenanias with confidence pobabiity are given an the following peges and are pan al the cedilicate.

All calibrations have boen condusted in the dased laboratory Tacilty: envirorren lemperaiune (22 £ 3)°C and humiidity < T0%.

Calinration Equipmant used (M&TE crtical for cadbration)

[FrimaryStandargs | ID Cal Dale {Cenificste Na.) | sehedulsa Calibration
| Powar mater E44128 | cBa12e 29-Mar-12 (No. 217-01508) Apr-13
Prowar sansor E44126, I 41 S000EY 28-Mar-12 (Mo, 297-C1508) Apr-13
ql:ﬂ'EIIﬂIFE 3 B Aflenuson SN, 25054 {3c) Z7-Mlar-12 (Mo, 297-01531) Apr-13
Reference 20 d8 Alenuator | SN SEQBS (208) Zr-Mar-12 (Mo 207-082 | Aped
) Raference 30 dB Altenuatar S 35128 (305 a EF-mar-12 (Mo, 217-01532) Apr-13
Reference Prebe ESI0V2 | SN 3013 | 2aDecta o ES3 a3 Dac1z) | Dects
CiES S GED | 20-Jun-12 Mo, DAES-EG0_Jun12) Jun-13
Seoondary Standards [[x] | Check Date {in house) Scheduled Chack
RF peneratar HP BE4EC LIS364 204700 A-AUg-E in house chack Apr-11; In howsa chack: Apr i3
| mestwark Anatyrer HP 753E | LIS37330585 18-0ct01 {in house chach Oct-1 7] In house check; Oot13
| - Mams Function Signaivre
Calibrated by: St Kastiati i Campty Feeoian © e B L
: e o Lo e e ek Bt | '
S
1 N —p
cewed by 2k nicalh e T e e
Approved by s | \'.'IHI.:I\IIB_ e Tach cal g T /.:3 e :"‘_
= 1 . i 5 & " g P %
lssued: January €5, 2013
This calibratinn cectificate shall not b= reproduced sxcap! infull -.'.'|1I'n:‘l._l! writien apgroval of 1ha lnborabory
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i i "y
Callhl:atlnn Laboratory of .-"“ﬂ:‘::'f:’ﬂ"; Schwelzerischer Katlbrierdienst
Schimid & Partner e

Engineearing AG
Loughaussirases 43, 8004 Zurich, Bwitzerland

Sorvizlo avizaero di taratura

S
C Service suissa d'étalonnage
S Swiss Calibration Service

Accredited by 1he Swiss Accreditation Service (SAS] Acereditation No.: SCE 108
The Swiss Accreditation Service is ona of the signatores o the EA
fultilateral Agresment for the recagnition of calibration cerfificates

Glossary:

TsL tizsue simulating liquid

MNORM:xY.2 sensitivity in free space

ConwF sensitivity in TEL F NORMx, v,z

DCP dinde compression point

CF cresi factor (1fduty_cycle) of the RF signal

A B C.D madulation dependent lingarization paramatars

Polarzalbion o op rotation around probe agis

Polarization & & rotation around an axis that is in the plene normal to probe axis {3t measurement center),

L&, 8 =0k normal o probe axis

Calibration is Performed According to the Following Standards:

&) IEEE Sid 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specfic
Absorplion Rate (SAR) in the Human Head from Wirgless Communications Devices: Measursment
Tachriguas®, Decembar 2003

bl IEC 8220%4, “Procedure o meaasura the Spaclic Absorption Rate (SAR) for hand-held devices usad in close
proximity to the ear (frequency ranga of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpratation of Parameters:
s NORMyxy z Assessed for E-field polarization % = O (f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
MORM, v,z are only intermediate values, .., the uncertainties of NORMsx,y,z does not affect the E*-field
uncartamiy inside TSL (see balow Cormf).

v NORMTx p2z = NORMx v 2 * frequency_response (ses Freguency Rasponse Charl). This linearizaiion is
implemantad in DASYS software vergsions later than 4.2, The uncerainty of the frequency respanse is inchidet
i the stated uncertainty of Conef.

s« DOPxy 20 DCP are numernical linearization parameters assessed based on the data of power sweep with CW
signal [no uncertainty required). DCP does not depend on frequency nor media.

¢ PARPAR is the Feak o Average Ratio that is nof calibrated buf determinad based on the signal
charscteristics

o Aw ez Bew oz Cxyz ODwy oz VRx p 20 A B, ©, D are numerical ineanzation paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do nol depend on frequency nor
madia. VR s the maximum callbration range expressed in RMS voltage across the diode.

«  ConwF and Boundary Effect Parametars: Assessed in flat phaniom using E-field {or Tempersture Transfer
Etandard for = 800 MHEZ) and inside waveguide using analviical fiekd distribuions based on power
measurements far f = 800 MHz, The same salups afe usad for assessment of the parameters applied far
boundary campansation [alpha, depth) of which lypical uncariainty values are given. Thasa paramelars are
used i DASY4 software o improve probe accuracy close ta the boundary. The sensitivity in TSL comesponds
to MORME, p,2 * ConvF whereby the uncenainty comesponds to that given for Conel= A frequency dependant
ConvF is used in DASY version 4.4 and higher which aliows extending the validity from + 50 MHz 0 + 100
bAHz.

= Spherdcal isotropy (30 deviation from isotropy); in a fisld of low gradients realized using a flat phantom
exposed by a patch antenna,

& Sensor Offzel The sansor affset corresponds (o tha offset of virlual measurement center from the probe tp
{on probe axs). No olerance raguirad.
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Probe EX3DV4

SN:3548

Manufactured:  November 16, 2004
Calibrated: January 15, 2013

Calibrated for DASY/EASY Systems

(Mote: non-com patiole with DASY2 syateml)
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EX300 - Sh;3548

January 15, 2013

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

Basic Calibration Parameters

| Sensor X Sansor ¥ I SensorZ ne {k=2]
Morm VmE 036 044 | 043 101 %
[DCP (mv) 103.2 980 ' 88.7
Moduiation Calibration Parameters )
] | Communication System Name A E | & | b VE Ehnet
| B de | dBvuv | | aB mv {k=2)
a ow — x [ oo | o0 1 10 | 000 | 1813 | £33%
hi .0 Q.0 To1n 1452
z 0.0 R R IBEIE

The reported uncertainty of measurament is stated as the standard uncertainty of measuremeant |

multiplied by the coverage factor k=2, which for a normal distribution corresponds (o g coverage
probability of approximately 95%.

“ The uncenanties of Mo, Y, Z do nol affect the E*fald uncerainty insite TSL (#68 Pages & and &)
wnarical linaarization parmmete imcardanty net recuired
F Unzetainty = determinad waing the mae desiation rom inear resporse appying rectanguiar distributon and is axprassad for the squars of the

faald vakia.

Corificals Mo; EX3-3548_Jan13
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March 24-26, 2014
December 8 — 12, 2014

EX3DV4- SN:A548

January 15, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

_______ | Relative | Conductivity | I [ Depth Unct.
fiMHz)® | Permittivity® | (Sim)" ComF X | ConvFY | ComvFZ | Algha | fmm) | [k=2)
2600 38.0 1.96 7.15 7.15 047 | 085 | £120%
| 5200 6.0 | 4.65 513 5.13 (.40 1.80 * 131 %
5500 356 | 496 479 479 040 | 180 | £131%
5800 ____.}.’1-3_.____.i..._. 527 | 461 461 045 | 180 | £131%

L Frequency uabidity of + 100 MHz anky apples for DASY wi d and higher [see Page FL. alss | is rastriclad 1o £ 50 MHz, The mcempinty is the RES
of the Comd uncerfainty # calibration frequancy and the uncerainby Tor thie indicated Faguency band.

" AL frequencies below 3 GHz, tha validity of teswe paramesers {5 and o can be ralased to 2 109 if Bquid compansetien formua is applied fo
messured SAR values. Al frequsncies above 3 GHz, the vaidily of lissue parsmealers & and &) is resiristed to 2 5%, Tha uncerlainty is the RSS of

the ConydF uncertainly for indicated et ssue paramelerns

Cortificae Mo EX3-3546_Jan13

Papa 5 al 11
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December 8 — 12, 2014

Ex3Dva— Sn-55458

Jamnuary 15, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

! Ralativa Conductivlty Dapth Unct.
fiMHz) " | Pesmittivity " {sim) " ConwF X | GonvFY | GonwFZ | Alpha | {mm) | (k=2)
2E00 525 246 | .08 708 7.08 0,80 0.50 £ 12,0 %
5200 48.0 £.30 468 468 4.68 0.52 1.90 £929 %
5500 48.5 5.85 415 415 4.15 .52 1.90 . 131 %
5800 45.2 5.00 4,19 4.19 419 | 080 | 190 i +13.1 %

“ Frequency validity of £ 100 MHz orly spples for DASY 4.4 and higher {see Page 2. etse I is resiricled 1o = 50 MHz. The uncerisinty i the RES

of the ConeF pnosrtainty ot calibrion frequeancy and the uncedainty for the indizisted frecguency and

Al Trequencies bedow 3 GHz, tha valldiy of besue perameters (2 and o] can be ralawed Lo + 10% if lquid compensaton formui is appied o
measured SAR values. A frequencles above 3 GHz, the veldity of Issue parameters (r and ) is restricted 1o £ 5%, The uncertaingy is the R55 of

e ConvE uncenainty for indicaled lerget tssue parameters

Certificate Mo: EX3-3548_Jan13
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EX3DWd— SM-3548

1.5

1.4

13

Frequency response (normalized)
o

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

0 S00 1003

e

Uncertainty of Fraquency Response of E-field: + 8.3% (k=2)

Cedificate Mo: EX3-3548_Jan13

mlm 2000 2500
# [MHz}
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EXI0v4- 5N 5548

Receiving Pattern (¢), 9 = 0°

January 13, 2013

=600 MHz, TEM =1800 MHz R22
“ b a4 a0 " : 4 |_:: '
T ; : ; Tid : g

g F ; ——
B, I iy} £ TRk e
¥ [ S ok il ot -:-i- o .-:-._:.:.._-.--.-f:‘-"f bl - - ﬁ: 6 o P
@ ¢
54
L 1 [ 1 R T B B i T - i
150 e 40 o = L
Rl [7)
& @
:.h‘JT!-; G}T!?i—: !J-.’-.'Tll "
Uncertainty of Axial |sotropy Assessment: £ 0.5% (k=2]
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EX3DWE- EN:354E

Dynamic Range f(SAR;..q4)
(TEM cell , f= 900 MHz)

ignal (U]

=l

Irypot

not compensated

10 1a!

SAR [rWicmd]

Esror [dB]

nct compensated

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

Corificate Mo EX3-3548_Jantd

e [y

SAR [mWomd]

anmaanEanT
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EX30WA- SN354E

EaR Vg iy

Januarg 15, 2045

Conversion Factor Assessment

f= 2600 MHz WELS R22 (H_comf)

SR pratc A

e sepd

f= 2600 MHz WELS R22 {M_corn)

--------

Deviation from Isotropy in Liguid
Error (&, 9), =900 MHz

Dewialion

<0 -DE -08

04 02 00 D2 0.4

o8 08 1.4

Uncertalnty of Spherical [sotropy Assessiment: £ 2.6% (k=2)
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EX3004- SM:3548

Jamuary 15, 2013

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

Other Probe Parameters

Sensor Arrangernant _leﬁ_r
i Connector Angle {7 -T25
| Mechanical Surface Detection Mode " enabled
Optical Surface Detection Mode B “disabled
Proba Overall Langlh 337 mm

| Brobe Body Diameter 10 M

ip Lorath B—
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point T mm
Probe Tip to Sensor ¥ Calibration Polnt ) . 1 mim

[ Probe Tip to Sensor 2 Callbration Paint ) ] 1 mm |
' 2 mim

| Recommended Measurement Distance from Surface

Cerificale No; EX3-3548_Jan13
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March 24-26, 2014
December 8 — 12, 2014

RTS-6046-1308-39 Rev 6

L6ARGB140LW

STV =t e

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

RTS (RIM Testing Services)

Accreditation No.:

Client

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Bwiss Calibration Service

SCS 108

Certificate No: D835V2-446_Jan13

[CALIBRATION CERTIFICATE

Object DB35V2 - SN: 446

QA CAL-05.v9

Calibration procedure(s)

Calibration date: January 07, 2013

Calibration Equipment used (M&TE critical for calibration)

This calibration cerificate documenis the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration procedure for dipole validation kits above 700 MHz i

Primary Standards ID# Cal Date (Certificate Mo.) Scheduled Calibration
Power mater EPM-442A GB37480704 01-Mov-12 (No. 217-01640) Oct-13

Power sensor HP B481A US37292783 01-Nov-12 (No. 217-01640) Oct-13

Relerence 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 {(No. 217-01530) Apr13

Type-N mismalch combination SN: 5047.3 / 08327 27-Mar-12 {Mo. 217-01533) Apr-13

Reference Probe ES3DV3E SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec13

DAE4 SN: 601 27-Jun-12 (Mo. DAE4-601_Jun12) Jun-13

Secondary Standards 1D # Check Date {in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Cct-02 (in house check Oct-11) in house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

MNetwork Analyzer HF B753E

US37380585 S4208

18-0c1-01 (in house check Ocl-12)

| Name Function
| Calibrated by Leif Klysner Laboratory Technician
i
|
Approved by: Katja Pokovie Technical Manager

In house check: Oct-13

Signature

Certificate No: DB35V2-446_Jan13
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H ] O W LT
Calibration Laboratory of N2 Schweizerischer Kalibrierdienst
Schmid & Partner ili ““h—-—/iEE!Ef!’_ Service suisse d'étalonnage
Engineering AG T s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 5'4_/?\“\\.‘\:‘\ Swiss Calibration Service
el
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

nominal SAR result.

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%.

Ceriificate No: DB35V2-446_Jan13 Page 2 of 6
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Author Data
Andrew Becker

Dates of Test

June 11 — August 16, 2013
March 24-26, 2014
December 8 — 12, 2014

Test Report No

RTS-6046-1308-39 Rev 6

FCC ID:

L6ARGB140LW

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version

DASYS

V52.8.4

Extrapolation

Advanced Extrapolation

Phantom

Modular Flat Phantom

Distance Dipole Center - TSL

15 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

835 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41,5 0.80 mho/m
Measured Head TSL parameters (22.0x0.2)°C 420x6 % 0.92 mho/m £ 6 %
Head TSL temperature change during test <05°C ==
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.3% Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

condition

SAR measured

250 mW input power

1.55 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.13 Wikg £ 16.5 % (k=2)

Certificate Mo: D835V2-446_Jan13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 501 0Q-65iQ

Return Loss -23.7dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.385 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

October 24, 2001

Certificate No: D835V2-446_Jan13
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L6ARGB140LW

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 446

Communication System: CW; Frequency: 835 MHz
Medium parameters used: { = 835 MHz; 0 = 0.92 S/m; &, = 42; p = 1000 kgfm]

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANS] C63.19-2007)

DASYS52 Configuration:

+ Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;

e Sensor-Surface: 3mm (Mechanical Surface Detection)

L]

Ll

Electronics: DAE4 Sn601; Calibrated: 27.06.2012
Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001
DASYS52 52.8.4(1052); SEMCAD X 14.6.8(7028)

Date: 07.01.2013

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 = 56.650 V/m:

Peak SAR (extrapolated) = 3.61

Power Drift = 0.01 dB
Wikg

SAR(I g) = 2.38 W/kg; SAR(10 g) = 1.55 W/kg
Maximum value of SAR (measured) = 2.79 W/kg

0dB =279 W/kg = 4.46 dBW/kg

Certificate No: D835V2-446_Jan13
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Impedance Measurement Plot for Head TSL

7 Jan 2813 13:82:22
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

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

Client RTS (RIM Testing Services)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D1900V2-545_Jan13

|CALIBRATION CERTIFICATE

Object D1900V2 - SN: 545

QA CAL-05.v9

Calibration procedure(s)

Calibration date: January 09, 2013

Calibration Equipment used {M&TE crilical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

This calibration certificate documents the traceabilily to national standards, which realize the physical units of measurements (S}
The measurements and the uncertainties with confidence probabiiity are given on the following pages and are par of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Approved by:

Katja Pokovic

Technical Manager

Primary Standards D # Cal Dale (Certificate No.} Scheduled Calibration

Power meter EPM-442A GB37480704 01-Nov-12 (No, 217-01640) Oet-13

Power sensor HP B481A US37202783 01-Nov-12 {No. 217-01640) Oet-13

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.3 / 08327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES30V3 SN: 3205 28-Dec-12 (No. ES3-3205_Daci12) Dec-13

DAE4 | SN: 601 27-Jun-12 (Mo. DAE4-601_Juni2) Jun-13

Secondary Standards 1D # Check Date (in housa} Scheduled Check

Power sensor HP 8481A My41092317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 {in house check Oct-11) in house check: Oct-13

Network Analyzer HP 8753 US37390585 S4206 18-0ct-01 (in house check Oct-12) In house check: Oct-13
Mame Function i Signature

Calibrated by: lsrae E-MNaoug Laboratory Technician Y

e f’%—\f/m,{ﬂ

Issued: January 9, 2013

This calibration certificate shall not be reproduced except in full withoul written approval of the laberatory.

Certificate No: D1200V2-545_Jan13
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- ; e,
Callbt_’ahon Laboratory of \i‘\t:_\‘éi//ﬂ"; s izerischer Kafibri
Schmid & Partner i&-—iﬁ c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i,’@“\? S swiss Calibration Service
(AT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

o 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0x0.2)°C 39.4+6% 1.38 mho/m = 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0 Wikg

Centi

SAR for nominal Head TSL parameters

normalized to 1W

40.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.1 Wikg = 16.5 % (k=2)
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March 24-26, 2014
December 8 — 12, 2014

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

51.00+1.7jQ

Return Loss -34.3dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.198 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement CGonditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

MNovember 15, 2001
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: IC
June 11 — August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW
March 24-26, 2014

December 8 — 12, 2014

DASYS Validation Report for Head TSL

Date: 09.01.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 545

Communication System: CW? Frequency: 1900 MHz

Medium parameters used: I'= 1900 MHz; o = 1.38 S/m; & = 39.4; p = 1000 kgfm"
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
o Phantom: Flat Phantom 5.0 (front): Type: QDO00P30AA; Serial: 1001
«  DASYS52 52.8.4(1052); SEMCAD X 14.6.8(7028)

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

Reference Value = 95.493 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.26 W/kg

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

0dB =122 W/kg = 10.86 dBW/kg
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Andrew Becker

Impedance Measurement Plot for Head TSL
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Andrew Becker

June 11 — August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW
March 24-26, 2014
December 8 — 12, 2014

Calibration Laboratory of Sy,

. SN, g s ischer Kallbrierd

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % & S swiss Calibration Service

orfygg

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client

Calibration procedure(s)

Calibration date:

| This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
| The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: enwvironment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-0ct-11 (No. 217-01451) QOct-12 ;
| Power sensor HP B481A us3rzg27e3 05-Oct-11 (No. 217-01451) Oct-12 i
| Reference 20 dB Aftenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12 '
| Type-N mismatch combination SN:5047.2/06327  29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12 |

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12 :

Secondary Standards 1D # Check Date (in house) Scheduled Check |

Power sensor HP B4B1A MyY410927 18-0ct-02 (in house check Oct-11) In house check: Oct-13

AF generator R&S SMT-06 100005 04-Aug-99 {in house check Oct-11) In house check: Oct-13

Metwork Analyzer HP B753E US37390585 54206 18-0ct-01 (In house check Oct-11) In house check: Oct-12

Calibrated by:

Approved by:

Issued: November 9, 2011
This calibration certificate shall ngl__t_:g_ reproduced except in full without written .'=_\_|:_>9|:c_>val of the Iabo_f_g!pry.
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Andrew Becker

June 11 - August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW
March 24-26, 2014

December 8 — 12, 2014

Calibration Laboratory of &, Schweizerischer Kalibrierdienst

Schmid & Partner SE‘\"‘\E://ElE}. Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland A 4@‘\@“ Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS vs2.6.2
Extrapolation Advanced Extrapolation
Phantom Modﬁiér Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.7+6% 1.84 mho/m £ 6 %
Head TSL temperature change during test <05°C - -——

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measured 250 mW input power 138mW/g
SAR for nominal Head TSL parameters normalized to 1TW 54.1 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.39mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.3 mW /g = 16.5 % (k=2)
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March 24-26, 2014
December 8 — 12, 2014

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

525Q+1.3jQ

Return Loss -31.2dB
General Antenna Parameters and Design
Electrical Delay (one direction) l 1.161 ns

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

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

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

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

feedpoint may be damaged.

Additional EUT Data

mnulactured by

SPEAG

LManufactured on

December 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 09.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.84 mho/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

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

Pecak SAR (extrapolated) = 28.853 W/kg

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

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

| 5.00

-20.00

0dB = 17.780mW/g
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Impedance Measurement Plot for Head TSL
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Andrew Becker

June 11 - August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW
March 24-26, 2014

December 8 — 12, 2014

Calibration Laboratory of {i“'@;”% oHisg g Schwelzerischer Kallbrierdienst
Schmid & Partner ] o @ = ¢ Service sulsse d'étalonnage
Engineermg AG i - ! Servirio svirzero di taralura
Zoughausstrasse 43, B0D4 Zurich, Switzeriand i;f,{?‘;@ U S swiss Callbration Service
el aal” e

Accredied by the Swiss Accraditation Senice (5AS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Client

Accreditation Ne.: SCS 108

cartiticate No: DEGHZV2-1033_Nov11

CALIBRATION CERTIFICATE

Object D5GHzZV2 - SN: 1033

Calibration procedure(s)

QA CAL-22.v1

Calibrakion daie.

MNovamber 15, 2011

Calitration procedure for dipole valigation Kits between 3-8 GHz

This calibration cerilicate documeants the traceability Lo national slandands, which realize the physical unils of measuremenls S1),
Thia measurements and the uncertaintes with confidance probability are given on the following peges and are par of the cerificate

Al calibrations have been conductad in the closed aoarEtory facility: envirenment tamperaiure (22 + 3)°C and humidily < 70°%.

| Calibrasion Equipment usad (MATE critcal for callbration}

| Primary Standards D ¥ Cal Date (Carrficale Mo} Schedued Calbeation |
Power meter EPM-2424 GEIP4ROTH 05Dct11 (o 21701451 Oct12 ) '
| Power sensar HP B431A US37292783 05-0et-11 Mo 217-0H451) Oet12
Relerence 20 d8 Attenuator SN SOBE [(20g) 29-Mar-11 (Mo, 217-01 368, Apr-12
Type-MN mismalch combinatan SM: 50472 DEZET 29-Mar-11 (Mo, 217- 1371} Api-12
Raference Probe EXIDVE SN: 3503 C4-Mer-11 (Mo, EX3-3503_Mar11) Mar-12
| DBE4 SiN: 60t b=Jul-11 (Mo, DABES-601_Jult1) Jul-12
_Swcondary Standands iD# ) _ Chack Date (in housa) Scnaduled Check
Power sensor HF BA81A MY 41092317 18-0ct-02 {in house check Det-11) In house chock: Oat-13
AF generator R&S SMT-06 1000305 O-Awg-93 (in house chack Oct-11) In howse check: Oct-13
Metwork Anzlyzer HP BT53E US37300585 S4206 18-0ct-01 {in house check Oct-11) In house check: Oct-12
Marma Functian Signature
Calibrated by: DCimen Mg Lasbeatory Tachnician @ m
| Approved by: Kiitia Pokovio Tachnical Menagar ‘M f
Issuad: Nowernbaer 18, 2011
IE'E calibration cerfificata shall not be reproduced except in ful without written approval of the laboraiony.
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March 24-26, 2014
December 8 — 12, 2014

June 11 - August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW

Calibration Laboratory of P
Schmid & Partner S—
Engineering AG e

Zeughaussirasse 43. 8004 Zurich, Switzerland T AN
N

Accradited by the Swise Accreditakon Sarvice (SAS)
The Swiss Accreditation Sarvice s one of the signatories fo the EA
Multliateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

Schweirsrischer Kalibrierdienst
Service suigse d'étalonnage
Servizio svizrero di teratura
Swiss Calibration Service

Accreditation No.: SCS 108

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

b) 1EC 822038-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,

Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
+  Measurement Conditions: Further details are available from the Validation Report at the end

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

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

parallel to the body axis.

s  Feed Point Impedance and Return Loss: These parameaters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensuras low

reflected power. Mo uncertainty reguired.

* Electrical Delay: One-way delay between the SMA connector and the antenna fead point.

Mo uncertainty required.

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

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

connector.

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

nominal SAR result.
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS V526.2
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom V5.0 -
Distance Dipole Center - TSL 10 rom with Spacer

Zoom Scan Resolution

dx. dy = 4.0 mm, dz = 1.4 mm

Graded Ralio = 1.4 (Z diracton)

Frequency

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

Head TSL parameters at 5200 MHz

The foliowing parameters and calculations wera appied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4,66 mho/m
Measured Head TSL parameters (22.0 £0.2)"C M5+6% 4.46 mho/m + & %
Head TSL temperature change during tes! <0570 e —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power B16mW /g

SAR for nominal Head TSL parameters.

normalized fo 1W

B0.8 mW /g = 17.0 % (k=2)

SAR averaged aver 10 em” (10 g) of Head TSL

condition

SAR measured

100 mW inpul power

233mWig

SAR for nominal Head TSL paramelers

narmalized ta 1W

23.0 mW /g = 16.5 % (k=2)

Head TSL parameters at 5500 MHz

The icllowing parameters and calculaticns were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 356 4,96 mho/m
| Measured Head TSL parameters (22.0£0.2)°C 342+6% 4.75 mhoim 2 6 %
Head T5L temperature change during test =0.5°0C —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
S5AR measured 100 mW input power aE2mW /g

SAR for nominal Head TSL parameters

normalizad to 1W

B7.3 mW /g = 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

250 mW /g

SAR for nominal Head TSL parameaters

narmalized to 1W

Carfificate No: DSGHzV2-1033_Novi1
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Head TSL parameters at 5800 MHz
The foliowing parameters and calculations were applied.
| _ Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 353 527 mha'm
Measured Head TSL parameters (220x0.2)°C 33T £6 % | 503 mho'm =6 %
| Head TSL temperature change during test | <bsC | — ' —
SAR result with Head TSL at 5800 MHz
| SAR averaged over 1 cm’ (1 g) of Head TSL Condition
: SAF\.‘. measured 100 mW input power B.03mW /g

i SAR for nominal Head TSL parameiers

nommalized 1o 1W

784 mW [ g = 17.0 % (k=2)

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

condition

SAR measured

100 mW inpult power

228mW (g

SAR for nominal Head TSL parameters

nommalized ta 1W

22.5 mW / g £ 16.5 % (k=2)

Cartihcate Ne: DSGHZV2-1033_MNov11
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 10 feed point - 511 u_-a.hﬂ

Returmn Loss -21.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 10 feed p-oin_l | . 52.3_0_- 2.? 193

Ratum Loss -29.2 dB
Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transformed to feed point 56T R-430

Ratum Loss -22.6dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.202 ns

After long lerm use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be maasured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, becausa thay might band or the soldarad connections near the

feedpeint may be damaged.

Additional EUT Data

SPEAG

i.\‘anufa;tu_ted by ]
Manufactured on

July 05, 2004

Cenificate No: DSGHZV2-1033_Novi1
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DASY5 Validation Report for Head TSL

Date: 15.11.201 ]
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: D5GHzV2; Serial; DSGHzV2 - SN: 1033

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: § = 5200 MHz: 6 = 4.46 mho/m; &, = 34.6; p = 1000 kg/m® , Medium parameters
used; = 5500 MHz; o = 4.75 mhofim; £, = 34.2; p = 10{K} It,l_{.x‘ﬂ'l'l , Medium parameters used:; = 5800 MHz;
o = 5.03 mho/m; &, = 33.7; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYSZ? Configuration:

«  Probe: EXIDV4 - SN3503: ConvFis.41, 5.41, 5413, ConvFi4.91, 491, 4.91), ConvFi4.81, 481,
4.81); Calibrated: 04.03,2011

=« Sensor-Surface: |dmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Cahbrated: (4.07,201 1
« Phantom: Flat Phantom 5.0 (front); Type: QDUOOPS0AA; Serial: 1001

«  DASYS2 52.6.2(482); SEMCAD X 14.4.53(3034)

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

Reference Value = 63,595 Vim: Power Diift = 0,07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g) = 8.16 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 18.725 mW/g

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

Reference Value = 60,819 Vim; Fower Dnft = (0L.03 dB

Peak SAR (extrapolated) = 35056 Wikg

SAR(] gh = 8.82 mW/g; SAR(10 g) = 2.5 mW/g

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

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

Reference Value = 62220 Vim: Power Drift = 0.04 dB

Peak SAR {extrapolated) = 33,743 Wikg

SAR(L g) = 8.03 mW/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR (measured) = 19.463 mW/g

Certilicate Mo: DSGHzV2-1033_Movi1 Page 6 of &
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10.00

-20.00

-30.00

-40.00

50.00

0 dB = 19.460mW/g

Canificale

MNo: DESGEHZV2-1033_Novi1
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Impedance Measurement Plot for Head TSL

[CHI] s iU Fs

fug
15

H1d

Cor

194413 a

15 How 2811 15:52:51

-8.7288 & R50ES pF

45=21.247 dB

S 2R.EEE 000 MHx

CH1 Markers
2 5LI5E G
=2 7461 &
S. 520880 CHz
W EEETI R
- B+
SEAB0 GHY

B 29e.0e0 908 NHz |

CHZ Markers

- 259,179 dB
S.S2Q28 GHz

M-22.584 dE

we b1

Certificate No: DSGHzV2-1033_Novl

S.EE888 GHz
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Feughausstrasss 43, 8004 Zurlch, Switzerland

Arcreditad 3y tne Swiss Acoreditation Servics (SA5)
The Swiss Accreditetion Service is one of tha slgnatores to the EA
Muyltilaterzl Agrasrmsnt for the recognition of ealibration certificates

ciient  Blackbarry Waterloo

o

Probe 3592

Yeelia s

Sghweizerschar Kalibrlardienst
Servige suissa d'dtalonnage
Servizio svirzero dl taratura
Swiss Cafibration Service

Acereditation No.: SCS 108

Certiticate No: EX3-3592 Nov14

[CALIBRATION CERTIFICATE

Ot

Calibration procedure(s)

Calibration date:

EX3DV4 - BN:3592

QATAL-01.v0, QA CAL 14.v4, QA CAL-23.v5, QA CAL2EvE
Calibration precedure for dosimetric E-field probes &

Novernber 10, 2014

This calioratien cadificale decuments the raceability 1o national slandands, which salize the physical units of measurements (5.
The meggurenants and the urcenaintics with confidence probability are given an Lhe [zloving gages and are part of the ceriticate.

Al calibraians have been conducted in the slossd labarstery faclly: anvironrment termperature (22 £ 310 and hiemidity = T0%.

Caliratics Equiprnent usad (M&TE critical for calibration)

| Primary Standards o Cal Dl (Carlificals Mo.) Scheduled Calibration
! Poarar meter E44 158 G4 1200074 03-Apr-14 (Mo, Zi7-01811} Apr-15

Power senscr E44128 L4 1438057 O-fapa-14 Mo, 2197015118 Apr-15

Reference 3 oB Atenuaior SN: 85054 (S} 03 Apr-14 (Mo, 217-018151 Apr-18

Refarenca 20 dB Altenuatar SW: B52TT [20x] Q-tpr-14 (No 297019400 Apr-15

Reference 30 dB Attenvater ZM; S55'P8 [30k) 03-Apr-14 (Me. 297018200 Ap-15

Referanca Fiobe ESI0W2 SN: 3053 30-Mec-13 (No. ES5-3013 Dac13) Dec-14 .

DAES SM: 880 13-Dee-13 (Mo, DAES-GED_Der12) _ Dec-14

Secordary Standards o Check Date {in hause) - Schadulad Check

HE genaialon HE 26480 UE35420 01700 -Aug-4 [in housa check 4pr-13) In house check: Agr-16

+ Metwers Analyzer HP? BTSSE LIBITIYNGEE A8-Cet-{H tin house check Ocl-14) in hpuse check: dot-145
Mame Funcdicn 3ig ﬁéture
Calibrated by: Leif Klyzner L._éharatury'?ec_hnil:ian 3 é[ |
Approved by: Ketja Fukowic Technicat Manager

%2,?;4

lasuedd: Movermnbar 10, 2014

This calilraban ceilificals shall nst be reprcduced except in full without written approval of the sldretony.

Cenificale No: EX3-3582_MNovi1d
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i g L
Cali bratlon Labo ratory of i{‘\\“‘\__//\h-_'f/"”/,; Schweaizerischer Kalibrierdienst
Schmid & Partner % Service suisse détalonnage
Engl neering AG Ty Servizic svizzers di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland 54‘4/“;?'{‘\\\}3 Swiss Calipration Service
ot
sccredilad by Lhe Swiss Accraditation Servics (SAS) Accroditation No.: SCS 108

The Swiss Accraditation Sarvice is one of the signatorics to the EA
Mulilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx, Y2 sensitivity in free space

CanvF sensitivity in TSL { MORMx v,z

DCP diode comprassion point

CF crest factor [ 1/duty_cycle) of the RF sigral

ABCD modulation dependent linearization parameters

Palarization q « rotation around probe axis

Polarization 8 & rotaticn arcund an axis that is in the plans normal 1o probe axis (at measurement center),
i.e., % =05 nomal to probe axis

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “I[EEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR] in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 20132

by |EC 62208-1. “Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 340 MH=z ta 3 GHz}', February 2005

Methods Applied and Interpretation of Parameters:

o MORMy vz Assessed for E-field polarization % =0 (f < 900 MHz in TEM-cel; f = 1800 MHz: R22 waveguids).
NORM:x.y.z are only intermediate values, i.e., the uncartainties of NORMy,y z does not affect the EZ-finld
uncartainty insicle TGL {see below ConvF).

«  MNORMFxy z = NORMyy.z * frequency response (zee Frequancy Response Chart). Thig linsarizatian is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convé.

#  DCPxy .z DCP are numerical linearization parameters aszessed based on the data of power sweep with CW
signal {no uncertainty required), DCF does not depend on frequency nor media.

*  PAR:PAR isthe Peak to Average Ratio that is nat calibrated but determined based an the signal
characteristics

e Axyz Bxy.z Cxryz Doy VRxpz A B G D are numenical linsarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fregqueaney nor
media. ¥R is the maximum calibration range expressed in RMS voitage across the diode.

o Convf and Boundary Effect Parameters: Assessed in flat phantom using E-field (ar Temperature Transfer
Slandard for f < 800 MHZ) and inside waveguide using analyvtical fisld distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensatian {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 softwars to improve probe accuracy close to the boundary. The sensitivity in TEL corresponds
to MORMzx,p,z * ComvF whersby the uncertainty correspords to that given for ConvE. A frequency dependent
CouteF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

*  Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposad by a patch anténna.

= Sensor Offsel, The sensor offset carresponds bo the offset of virual measurernent center from the probe tip
{on probe axis). No tolerance requirsd.

s Connecior Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Caortificate Mo: EX3-3502 Novid Page 2of 11
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EX30N4 - SN:3852 Mewamber 10, 2014

Probe EX3DV4

SN:3592

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

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ systeml)

Certificate No: EXZ3-3592 Novld Page 3 of 11

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited




- Document Page
= B{ackseﬂy Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 54(69)
Report Rev 4
Author Data Dates of Test Test Report No FCC ID: IC

Andrew Becker

March 24-26, 2014
December 8 — 12, 2014

June 11 - August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW

EXiDv4- SN:3582 Newvemnber 10, 2014

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

Basic Calibration Parameters

i Sensor X Sensor ¥ Sansor Z Une {k=2)
Natm [pmy " 048 ) 0.47 0.40 101 %
DCP ()" N 95.2 98.0 98.6

Modulation Calibration Parameters

uip Communication System Mame A B | i (0} ' wWR Unéﬁ
dB dB VRV de my k=2)
o} () ® 0. LaRe] 1.0 .o 145.9 3%
¥ oo ¢ no o, 1A 156.9
z 0.0 oo | 18 1481

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 comesponds to a coverage
probability of approximately 95%.

* The uncertainties of NommX, Y .Z do not sfect the £ -fisld unrertainty icside TEL [see Pages & and &),

¥ Murnerical lingarization narameter: uncestainty riot required.

E Uncarainty is determined using the max. deviation from linear response applying rectangular distribution ard is expressed for the square of fhe
tield va e,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Calibration Parameter Determined in Head Tissue Simulating Media

; . | Relaive  Gonductivity | . Depth® Unct.
f{MHz} Permittivity (Sfm) ConvFX  ConvFY | ConvFZ | Alpha {mm) (k=2}
2600 35.0 1.96 6.50 6.80 6.80 0.36 0.93 +12.0%
5250 359 4.7 463 463 4.63 035 180 +13.1%
5600 355 5.07 4.20 420 4.20 0.4¢ 1.80 £13.1 %
5750 354 522 | 434 4.34 4.34 0.40 1.80 2131 %

" Frequency walidity above 300 MHz of £ 100 MHz only applies for ASY wi.4 and highor {soe Page 2}, elee it is restricter ta £ 56 M2 Tha
uncertainty is the RS of the SonvF unceainty at calibration fraquercy and the uncartainly lor the indicated frequency band. Frequency validity
badow 300 MHz is % 1G, 25, 40, 50 and 70 MHz for Conw® assosements at 30, B4, 128, 150 and 2201 MHz respactively. Above 5 GHz Taquency
validity can be extended to + 110 MHz.

© Atfraguencies below 3 GHz, the validity o tissus paramelers (= and ) can be relazed to + 10% f liguid coen pansadzn fermuia is applied to
measurad SAR valuss. M frequencies aoave 3 GHz, the walidity of lissua parameters (c and o) is esiricled to + 5%. The uncartainty is the R3S of
the CarwF urcedainty for ndicated tsrget tissue parametere.

* AluhaDepth ane detemined during calibration, SPFAC warrants 1hal the rsimaining deviation dus @ the boundary effet afler compensation is
always less tnan + 1% far lraguencies aclew 3 GHz and belew £ 2% for frequenties betwasn 36 GHz at any distance larger than haf the probs ip
diameter from the buudary.
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EX3DW4 SMN:3532 November 14, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

y Relative _ "condumi:‘.ty s| Depth © Unat. ‘
f {MHz} Permittivity {Sim} ConvF X | ComvFY ComvFZ | Alpha { i, (k=2)
2600 525 2.16 6.84 5.64 6.84 0.78 0.62 £12.0%
5250 488 5.36 4.06 4.06 4.06 0.45 1.80 £13.1 %
5800 435 5.77 378 378 3Fe 048 1.80 131 %
_ E780 48.3 5.94 3.81 .81 3.81 .50 1.80 +13.1 %

Y Fraquency valitity above 300 MHz of £ 105 MHe only applies for ASY v4.4 and higher (382 Page 7), lse t is reslicled le & 50 MHz. The
uncetainty is the BSS of the CanvF uncertainty at calibration frequancy and the uncertainty for the indicated Tequenty brand. Frequancy validity
bzl 00 MLz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments af A0, 54, 124, 150 and 250 MHz respectively. Above 5 GH? frenuency
welidity crn na axandod Lo+ 110 MHz.

T At trequencies below 3 BHz. the validiey of tssue parameters {c and o) can he ralazad o £ 10% if houid compansation fermula is aoplked to
measurad SAR values. At hagquencias saave 3 GHz, the validity of tissue narameaters (= &nd ) o iaslicled to £ 5%, The uncertainty is the RSS of
the ConuF uncartsinty far indicaled laigel lisseo parameters.

% plphaiDepth are determinad during salibration. SPEAG warrants that the remaining deviation due to the bioundary eifact afler compensation is
always loss than 2 1% for frequencies below 2 UHzr snd helow £ 2% (o ecuancizs boteeen 3 6 GHz st any distanee (arger than ol the mobe lip
ciameter from the beundary.
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EX2DWA- Sh:3502

Cerifcate No: EX3-33592 MNovid

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

Movember 10, 2014

L e T I I I O

{normalized)
r
i
4

I
T TITE  TFTias I+t 7

Srequency response
(=)
i

0.8~
bl s 2 e
0.5—““" _' iy 3
= |
os-L | | i B | T 1 1 o
0 1500 2000 2500 2000
 {MHz]

Uncertainty of Freguency Response of E-field: £ 6.3% (k=2)
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EX30va— SN:2592 Movernber 10, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz,R22
B 3
6 40 130 al
i 22 ona g DE a ‘{. Bi 0z o -.me
& £l 25
R b
C . » (] 0 .
Tat x ¥ z Tot 3 ¥ z
L T R L R e ..............................................
) : L. i ;
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€5 .. .......................................................
1 1 1 1 1 1 1 1 1 i ] 1 1 1 1 1 1 L 1
& il A g 50 1690 Ly
. Rol ['] |
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i GOWL ISIﬁ_wlhz 2567 MHz
Uncertainty of Axial |sotropy Assessmant: + 0.5% (k=2)
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EX3Dv4 SH:3so2

Movember 10, 2014

Dynamic Range f(SARneaq)
{TEM cell , fova= 1900 MHz}

Input Bigral [Lv]

10 A0

L3

10! 10! 10! 10 108
SAR [mWiem3)
]

not compensated compensated

Error [dB]

i i
100 10 104 102 108

SAR [mWemad)

act c:nm_pensaied compensated

Uncertainty of Linearity Assessment: 1 0.6% (k=2}
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EX3DA— SNI35042 Mowember 10, 2014

Conversion Factor Assessment

f = 2600 MHz, WGLS R22 (H_conF) f= 2600 MHz WGLS R22 (M _convf)
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3 il
n a |
% 5| % |
o I
i |
15 1594
10 | 1
s
1 piiny tia el ol L PO  ae/
& R 15 Il!l] el n £ ] =] L o 9 i ro} n # db
s e s = e LY
anakzral Temed anaktoa’ RL T ]
Deviation from Isotropy in Liquid
Error {é, 8), f= 900 MHz
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Uncertainty of Spherlcal Isotropy Assessment: & 2.6% (k=2)
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RTS-6046-1308-39 Rev 6

L6ARGB140LW

EX3DW4— SN:5E92

DASY/EASY - Parameters of Probe

Other Probe Parameters

MWovernber 10, 2014

: EX3DV4 - SN:3592

Sensor Arr'angement Triangular
C_(JnnentorAngle 3 -13.3
Mechanical Surface Detection Mode enabled
" Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
| Prabe Body Diameter 10 mm |
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip o Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Poirt 1 mm
| Probe Tip to Sensor Z Calibration Point 1mm
Recarmmended heasurement Distance from Surface’ 1.4 mm

Certificate Mo: EX3-3592_MNovid
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5000 Dipole
Calibration Laboratory of S, Schweizerischer Kallbrierdienst
Schmid & Partner i‘&\‘—fﬁ Service suisse d'étalonnage
Engineering AG 3 Servizio svizzera di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
gnition of calibration certificates

Multitateral Ag

for the r

Client

Blackberry Waterloo

o
-w,_ et

Swiss Callbration Service

Accreditation No.: SCS 108

Certificate No: DSGHzV2-1033_Nov13

ICALIBRATION CERTIFICATE

[ Object

Calibration procadura(s)

The

Calibration date:

1s and tha unc

D&sGHzV2 - SN: 1033

QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

November 08, 2013

Calibration Equipment used {METE critical for calibration)

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (Si).
with confidence probatility are given on the following pages and are part of the cenificale.

All calibrations have bean conductad in the closed laboratory facility: environmen! temperature (22 = 3)°C and humidity < 70%.

| Primary Slandards oy Cal Data (Ceriticate No.) Scheduled Calibration
Power mefer EPM-4424 GB3I74B80704 089-0ct-13 (No. 217-01827) Qct-14

Power sensor HP 84B1A USa7292783 09-0ct-13 {No. 217-01827) Oct-14

Power sensor HP 3481A | MY41092317 08-0¢i-13 (No. 217-01828) Oct-14

Referance 20 dB Attanuator | SN: 5058 (20k) 04-Apr-13 {No. 217-01736) Apr-14

Typa-N mismatch combination £N: 5047.3 / 08327 Od-Apr-13 (No. 217401739) Apr-14

Refarence Probe ESIDVI SN: 3205 28-Dac-12 (No. EE3-3205_Dec12) Dec-13

DAE4 SN: 801 25-Apr-13 (No. DAE4-601_Aprid) Apr-14
| Secondary Standards e Check Date (in house) Scheduled Check

HF generator A&ES SMT-06 100005 04-Aug-99 {in house check Get-13) In housa check: Oct-15
Netwerk Analyzer HP B753E UIS37390535 S4208  18-Oct-D1 (in house chack Oct-13) In house check: Oct-14
Nama Function nalur&[}

Calibrated by: Claudio Leubler Labaratory Technician l

Approwvid by: Katja Pokovic Tachnical Manager

This calibration carificata shall not be reproduced except in full without wiittan approval of the laboratory.

/e;;é%’;—/

Issued: November 8, 2013

Cenificate No: DSGHzV2-1033_Nov13
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Seryizio svizzero dl taratura
Swiss Calibsation Service

Accradiled by the Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multis Ags t for the gnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2 “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement 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 oriented
parallel to the body axis.

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

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

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

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

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

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%.

Certificate No: DSGHzV2-1033_MNov13 Page 20t 8
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Measurement Conditions
DASY systern configuration. as far as not given on page 1. =
DASY Version DASYS v528.7
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom V5.0 |
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratic = 1.4 (Z direction)

Frequency

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

Head TSL parameters at 5200 MHz

The following parar

and ¢alculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.68 mho/m

Measured Head TSL parameters (22.0x0.2)“C 35.0+6% 4.46 mho/m £ 6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW inpul power 7.99 Wikg

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

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

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL paramstars normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m

Measured Head TSL parameters (22.0+£0.2)"C HME£6% 4.75 mhoifm £6 %

Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.51 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.4 W/ kg £19.9 % (k=2)

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

SAR measured 100 mW input power 2.41 Wikg

SAR lor nominal Head TSL paramelers normalized to 1W 23.9 Wikg £ 19.5 % (k=2)

Certificate No: DSGHzV2-1033_Nov13

Page 3of 8

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited




*zBlackBerry

Document

Report Rev 4

Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR

Page

65(69)

Author Data
Andrew Becker

Dates of Test

June 11 — August 16, 2013
March 24-26, 2014
December 8 — 12, 2014

Test Report No

FCC ID:

RTS-6046-1308-39 Rev 6 L6ARGB140LW

Head TSL parameters at 5800 MHz

The following p s and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 353 5.27 mho/m
Measured Head TSL parameters (220=02)"C 342+6% 5.08 mho/m + 6 %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 5800 MHz
[ SJ;R_an’Eng over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power B.01 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.4 Wikg £ 19.9 % (k=2)

SAR measured

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

condition

100 mW input power

2.28 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

22.6 WiKg £ 19.5 % (k=2)

Certificate No: D5GHzV2-1033 MNovi3
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance. transformed to feed point 49.1(-960Q

Return Loss -20.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.302-4.1 2

Retum Loss -27.7dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 57.80-4.0ji2

Return Loss -21.8dB
General Antenna Parameters and Design

Electrical Delay (ane direction] 1 1.213 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shon-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 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.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 08, 2004

Ceniticate No: D5GHzV2-1033 Novi3

Page Sof 8

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited




Document

- Page
= B{ackﬂeﬂ'y Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR 67(69)
Report Rev 4
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 — August 16, 2013 RTS-6046-1308-39 Rev 6 L6ARGB140LW

March 24-26, 2014
December 8 — 12, 2014

DASYS5 Validation Report for Head TSL
Date: 08.11.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GIz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: ULD 0 - CW ; Frequency: 5200 MHz, Frequency: 5500 MLz, Frequency: 5800
MHz

Medium parameters used: £ =5200 Mltiz; o = 4.46 S/m; £ = 35; p= 1000 kg/m® Y

Medium parameters used: f = 5500 MHz; 6 =4.75 S/m; g, = 34.6; p = 1000 kgfm :

Medium parameters used: [ = 5800 MHz; 6 = 5.06 S/m; & = 34.2: p = 1000 kg/m®

Phantom section: Flal Section

Measurement Standard: DASYS (TEEEAEC/ANSL C63.19-2007)

DASYS52 Cenfiguration:

e Probe: EX3DV4 - SN33503; ConvF(5.41, 5,41, 5.41); Calibrated: 28.12.2012, ConvF(4.91, 4.91,
4.91); Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

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

« Electronics: DAF4 Sn601; Calibrated: 25.04.2013

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
+ DASY5252.87(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/7Z.oom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=14mm

Refercnce 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 (measured) = 18.4 Wikg

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

Reference Value = 64.397 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.8 W/kg

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

Maximum value of SAR (measured) = 20.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz7z/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.128 V/m; Power Drifl = 0.08 dB

Peak SAR (extrapolated) = 33.0 W/kg

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

Maximum value of SAR (measuvred) = 19.2 W/kg
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—1-10.00

-15.00

-20.00

-25.00

0dB = 19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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