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

Calibealion procedureds)

Calibration data:

| Calibration Equiament used {MATE criical for calitvation)

This calibration cenificate documents the fraceability to national standards, which rasliize e physical unis of massuremants (51}
Tha maasurerents ad the mmeatainties with confidence probability are given on he following pages and ane pal of the cerificats.

All calibralions have bean condwcted in the cosed laboralory faciity . endronmeant tamparaiurs (32 = 3)°C and humidity < T70%.

iy

This calibralion cerficate shall not be reproduced excapt in full without wiitten approval of the labaoratony.

Certificate Mo: ES3-3225_Jan12

[ Prirnary Slandards IO Cal Dale (Certificale Ne.) Schuduled Caibraton |
Puvwier meter EA4195 GB41Z93074 I1-Ma-11 (Mo, 21701372 Apr12
Pwer sansor E4A4124, MY 41408087 31-Mar-11 (Na_ 21704373} Apr12
Refersnce 3 03 Altenualor SN: 55054 (3} 25-Mar-11 (0. 217-01369) Apr12
Rsferance 20 dB Aflaruator | SM: 55086 (206] 20Mar-11 (No. 217 01367} Apra2
Referance 30 dB Aflenuaior | SM: 55120 (206) 20Mar-11 (No. 21701370} Apra2
Referance Prabe ESIOVZ_ | SN: 3013 25.0sc-11 (No ES3.3013 Dectt) | Doc12 -
DAE4 SN: 854 IMay-11 (Mo, DAEA-E5S May11) My 12
Secondary Slandands o Check Dats (in house) Echeduled Check
AF generator HP 85480 LE3E42U0H700 4-ALig-90 {in houss chetk Agr-111 In house eheck: Apr-13
Metwork Analyzer HP B7SIE | US37300585 1B-Oct-01 fin housa check Cet-11) I house chick: Cet-12
Calieated by: ot
e AL e -2k

lssued: January 12, 2012
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Calibration Laboratory of AN, Schwelzerischer Kalibrirdienst
Schmid & Partner e g Service suisse détalonnage
Engineering AG T g Servitio svizzero di taratura
Zeughausstrasse 43, BO04 Zurich, Switzerand qu—,f‘;.::"\:#}'- Swiss Calibration Service
gl
Acoredited by the Swess Accredilalion Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

MORM,y.Z sensitivity in free space

ConvF sensitivity in TSL F NORMx, v 2

DCP diode compression point

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

ABC madulation dependent linearization parameters

Polarization o g rotation around probe axis

Palarization & B rotation around an axis that is in the plane normal to probe axis (al measurement cemer),

i.e., 8 =0 iz normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

s NORMxy,z Assessed for E-field polarization 8 = 0 {f = 900 MHz in TEM-cell; { = 1800 MHz2: R22 waveguide).
MORM:x,y,2 are only intermediate values, Le.. the uncertainties of NORMzx, y.z does not affect the E*field
uncertainty inside TSL (see below ConvF).

= NORM(fx,y.z = NORMx, .z ° frequency _résponse (see Frequancy Respanse Chart). Thes linearization is
implemented in DASY4 softwara versions later than 4.2, The uncerainty of the frequency response is included
I the stated uncertainty of ConvF.

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

*  PAR: PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signa
characteristics

*  Axyr Bxyz Cayz VRey.z A B Care numerical linearization parameters assessad based on the data of
power swaep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range exprassed in RMS voltage across the diode.

=  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transler
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measuremeants for f > B00 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncerainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL comresponds
to NORMy,p.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.

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

= Sensor Offser. The sensor offset corresponds to the offset of vilual measurement center from tha probe tip
{on probe axis). Mo tolerance required.
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ICID
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ESI0WVI- N335

January 11, 2012

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

Basic Calibration Parameters

Sensor X Sensor Y - Sensor Z _I.Tn-:-ﬁ;IJ_
Norm (pvivim)*" 1.6 120 1.30 £10.1 % |
| DCP {mv)" - 101.2 100.8 i 101.2
Modulation Calibration Parameters
(][] Communication System Name PAR A B c VR Unct
dB de de my {k=2}
10000 oW 000 | x | ooo 0.00 1.00 1077 | £17 %
- ¥ | noo 0.00 1.00 1134
| z 0.00 0.00 1.00 110.4

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

* The unceriainties of Morm, ¥ 7 do nal alfect the E°feld uaceniainly nside TSL (see Pages § and &),

" Mumesical lineanzaton parsmeatar: uncartainty ot requred

ol Uncaftainty it determined using the maa. desiation Trem linsar respanse appling rectangular distibution and is expressed for the squara of the

field walue,
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet,

f{MHz)® | Permittivity" {Sm) " _ConvFX | ConwFY | ConvFZ | Alpha | (mm) | (k=2) |
| 750 419 0.89 642 B2 642 0,27 2.04 +120%
S0 41.5 0.a7 6.06 5.06 5.06 0.35 1.74 +12.0 %

1810 | 400 | 140 5.23 5.23 523 0.73 1.21 £120% |
1950 40.0 1.40 4.98 4.98 4.598 0.58 141 +12.0 %
2450 39.2 1.80 4.50 4.50 4.50 0.79 1.26 +12.0%

2600 39.0 1.96 4.32 4.32 4.32 0.77 1.32 £120% i

" Fraquancy walidity af £ 100 MHz anly applies for DASY wi 4 and higher (see Page 2), slse i i resticied 1o+ 50 Mz, The unceiainty is the RSS
of the ConvF uncaainy at cabbration frequency and the uncertalnty for tha indicated frequency band.

" At fraquencies below 3 BHz. the validity of lissue parametars (¢ and o) can ba relaxed to + 10% ¥ liguid compensalion lormuia is applied 1o
measured SAR values. Al frequencies above 3 GHz, the validity of issue peramabers (s and o} s resiricied to £ 5%. The uncestainty is the RSS of
thi CorvF uncertainty for indicabed targel tissue parameters
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity ! Depth Unet.

[ fiMHZ)® | Permittivity” {Sim) " ConvFX | ConwFY | ConwFZ | Alpha | [mm) k=2
750 55.5 0.96 6.27 6.27 6.27 0.36 1.74 +120%
900 | 850 | 105 8.07 6.07 B.07 020 | 202 | £120%
1810 53.3 1.52 4.92 4482 4.92 .50 1.57 +12.0 %
1950 53.3 1.52 4.87 487 4.87 059 | 149 +12.0 %

2450 52.7 1.85 4.30 4.30 4.30 068 1.16 +120% |

2600 52.5 216 4.12 412 412 | 0.80 0.939 £120%

¢ Frequency validity of £ 100 MHz only spplias for DASY w4 .4 and higher (see Fage 2. elsa it is resinicted 1o £ 50 MHz. The uncertainty is tha RSS
of the ComF uncertainty & calibration freguency and the uncariainty Tor the mdicated frequency band

" AL requencies below 3 G, e validity of Besue parameters (i and o) can be relaced o & 10% i§ iquid compersason fammula is applied o
measured SAR values. Al frequencies above 3 GHZ, (he validity of hissue param#lers (c and o) is resincted 1o £ 8%, The uncedadnty is thie R5S of
the ConwF uncaianty for Indicelsd tanged tissua parsmeatans,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

14— .
12-F

TTTTRTTTT
-

Frequency response (normalized)
=
]

0T e

3 USSR U SUNUUUUURUS FOUUUUUUNE N SN S

05 |_;_i||||||;|| E____-||i||i_

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
i} wl
' ] "b_.t? va s o b v L H:‘u:-'. na oaoe
E ' e =5 ’ ) g
1 L o : -
- # - » » » L]
Ted n ¥ L Tt X ¥ Z

[ 4 1 ' i1 L . | L i1 1 | — ; | T | Lod L. i L
-1k 100 A 0 50 10 o
: Ral 7]
- L] : .
1-.llTTI1I-|r E:’.El'ﬂ"l-w :aﬂ-‘d-lr z'.-.'ﬁ'ﬂ-u
Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SARpcad)
(TEM cell , f = 900 MHz)

3
E
=
i
2
1084 I — 1 i — I
10° 107 107 1o 1o 1o
SAR [mWiem 3]
.| _*| .
X cam X oot wilmﬂm W cormpansated
* L [e
¥ not compensated 2 sompensated 2 not compensated
: Ll |
10-# 10 10 108 0 100
SAR [mWicm3]
i n | L
X compensated X not compensated ¥ compenaated
¥ nat compansated £ cormpensated Z mat compensated
Uncertainty of Linearlty Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 900 MHz WGELS RS {(H_comF) f= 1810 MHz WGLS R22 (H_conwF)
dix | 0
| .
| >
i
..
= | oy
= i3 I i
g [ ¥
= 8 | f. ™
3 £
18- . .
10
.
- S R 1 — 1 [
1] 10 ] 0 & = e o E i = a0 = i iy a5
& fmend el
¥ ® ] &
anayboal e wrabooy b T L]
Deviation from Isotropy in Liquid
Error (¢, ), f = 900 MHz
1.0
o0&
0.8
e 0.4
g 02
S 0.0
0.2
0.4
0.6
0.8
1.0
i}
a0
0
1.0 -08 -068 <04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225
Other Probe Parameters
Saensor Arrangament Triangular
| Conneclor Ange_{-“T Mot applicable
Mechanical Surface Detection Moda anablad
Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter - i H0mm |
Tip Length 10mm |
Tip Diametar T dmm |
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Proba Tip 1o Sensor £ Calibeation Paint “Zmm |
Recormmanded Measurement Distance from Surface 3mm

Codificate No: E53-3225_.Jan12
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Calibration Laboratory of A Schweizerischer Kalibrisrdienst
Schmid & Pariner S Service suisse détalonnage
Engineering AG %‘? Servizio svizzars di taratura
Zeughaussirasss 43, B0 Zurich, Switeriand "“»f,:’f“:n-"" Swiss Callbration Service
Aceradited by the Swiss Aceredistion Sardcs (SAS) Accraditation No: SCS 108

The Swiss Accreditation Service is cne of the signatories to the EA
Multilateral Agreermant for the recognition of calibration cerificates

cio RTS{RIM Testing Services) o g Cortineais wo: EX3-8502_ Novi1.
CALIBRATION CERTIFICATE = |

Dtsject EXIDV4Y - SN:3502
Calbration procedunas) mmﬁ.ﬂ ﬂﬁmlﬂ.mGH-ﬁ% (] m.zs_ﬂ
Cakbration date: Wfﬁ‘ m']'] T

This calbration carficats documants the tracaabiity to national standards, which reabize the physical units of measurements (31).
The messursmants and iha uncertainties with confidenca probabilily are geoen on e Solloming pages and aré parl of the cerificate.

Al calibralions have been conducted in the closed labaratory faclity: envimnmeant lemperabure {22 + 3)°C and humidity < 70%

|
| Calioraton Equiprment used (METE crilical for calibration)
|

Primary Standards [} | Tl Date (Cortfficate Noj | Schaduled Caibation
| Power meter 44198 GB41ZEETE | 31-Mar-11 (Mo 217-01372) Apr12
| Power sonsor E44124 | Mva14o8087 | 3 -Mar-11 (Mo, 217-01372) | Apr12 I
Reference 3 dB Amenusior SH: S5054 (3c) 20-Mar-11 [Mo. 217-01369) Ap-12
| Reference 30 dB Allanuatr 5M: S5086 (200) 20-Mar-11 (Mo, 297-01367) Apr-12
| Reforence 30 dB Aftanuator SM: 55129 (30n) | @8-Mar-11 (No., 217-09370) | Apr2 _ ]
Reference Probe ESI0V2 SM: 3013 23-Dec-10 (Mo, ES3-3013_Dwec10) Dec-11
| DAE4 _ | smess | 3May-11(No. DAEA-ESL Mayll) | Mayt2 |
E@Miﬁlmﬂﬂs_ . lo CM[EEIIG (in houise) Schedulad Chack
RF generador HP BG480C USIE42U01700 4-Aung-13 (in house check Apr-11) In house check: Apr-13
Metwiork Analyzar HP BT53E LIS37 300585 1B-0ct-01 fim s chieck Ocl-11) I houss dheck: Ocl-12 |
Mama Function Signahune
Calibrated by Jubon Kasirati -y mem L FE o s

Agproved . Wtk 1 1 T B edhualiategr 1 0 A j%

lasised Mowember 16, 2011
| Thits cabralion certficale shall nal e repraduced except in 1l wilhout witlen apprval af the laboratory.
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Calibration Lﬂhﬁrﬂtﬂr}' of "'"':_I_I:h"‘p- o hwalzarischer Kalibar

ot rerischer Kalibrierdienst
Schmid & Partner = g Sarvice suisse détalonnage
Engineering AG b= g Servitio svizzero di tarsturs

Zeughaussirasse 43, 5004 Turich, Switzeriand ﬂ;rrﬁ\ W Swiss Calibration Service

Aecgedited by the Swiss Accradiation Sandca (SAS) Accreditaion No.: SCS 108

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

Multilateral Agroement for the recognition of calibration cartificatas

Glossary:

TSL tissue simulating hquid

NORMx,y,z senzitivity in free space

ConvF sansitivity in TSL ! HORMx,y,z

pCP diode compression point

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

5B C miedulation dependent lingarization parameters

Paolarization «p « rotation around probe axis

Polanzation & ¥ rodation around an asis that is in the plane normal to probe axis (at measwrement centar),

L, & =08 normal to probe axis

Calibration is Performed According to the Following Standards:

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

b} |EC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxmity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

M&thnds Applied and Interpretation of Parameters:
NORMy v, z; Assessed for E-field polanization 3 = 0 (1 < 900 MHz n TEM-cell; f = 1800 MHz: R22 wa'-'egutde}
NORM:,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z doss not affect the EX-fsld
uncestainty inside TSL (see below ConvF).

»  NORM{fx .z = NORMx, .2 * frequency_response (see Frequency Response Chart). This linearization s
implamentad in DASY4 software varsions later than 4_2. The uncertainty of tha frequency response s incuded
in the stated uncertainty of CamdF

« OCPyy 2z DCP are numerical nearization parameters assessed based on the data of power sweep with CW
signal (no uncertanty required). DCP does not depend on frequency nor media,

& PARPAR is the Peak to Average Ratio that = not cahbrated but determined based on the signal
characteristics

*  Axyz Beyz Cxpz VRxyz A B, C are numerical linearization parameters assessed based on the data of
pawer swaep lor specific modulation signal. The parameters do not dapend on frequancy nor media, VR is the
masximum calibration range expressed in RMS valtage across the diode.

«  ComnvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transier
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = B00 MHz The same setups are used for assessment of the parameters apphied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parametess are
ugad in DASY 4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
ta NORMy v,z * ConvF whereby the uncertainty comesponds ta that given for ConvF. A frequency dependent
CoanvF is used in DASY version 4.4 and highar which allows extanding the validity from 2 50 MHz to £ 100
MHz.

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

*  Sensor Offsel The sensor offset corresponds to the offsat of virlual measurement center from the probe tip
{on probe axis). No tolerance requined.

Cerlificate No: EX3-3582_Moyi1 Page 2 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2012, RIM Testing Services, a division of Research In Motion Limited




Page

Document
TeS In Appendix D for the BlackBerry® Smartphone Model RFG81UW SAR 15(49)

Serwces Report

Author Data Dates of Test

Andrew Becker May 29 — August 16, 2012

Test Report No FCCID: IC ID

RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW

EX3DV4 = 5N:3502 Novernber 18, 2011

Probe EX3DV4

SN:3592

Manufactured:  September 18, 2006
Calibrated: November 16, 2011
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Andrew Becker May 29 — August 16, 2012

Test Report No FCCID: IC ID

RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW

EXI0V4- SN 35592 Movember 16, 2011

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

Basic Calibration Paramaters e o
| Sansor X I Sensor Y Sensor £ Une (k=) —F

Morm (pViivimi 0.48 0.48 0.41 +10,4 %
| DCP imy) . I . - 95.3 4|y L J

Modulation Calibration Parameters
Ui [ Communication System Namae | PAR A B c VR Unc"
dB dB dB m¥ {k=2}
10000 oW __ |ooo X 0.0 {100 1.00 1179 | £2T%
' - | v | 000 0.00 100 | 1010 ]
[ Z | ooo 0.00 100 | 1043

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nrormal distribution corresponds to a coverage

probability of approximately 95%.

* The uncaranties of Mommi,¥ 2 do not affect the E'Seld uncertainty inside TSL {see Pages 5 and 8).

¥ Mgmancal lingarzaton paraminbar ncodainty not requered.
F Uncersinty is determined using the max. devialion from inear response soplying reciangular deiibudion and & expressed for the squara of the

figld valua.

Cerificaie No: EX3-3582_Nov11 Page 4 of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
EX30VA— SN 3502 Navarnbor 16, 2011

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

Caluhrahon Parametar Determined in Head Tissue Simulating Media

[ Relative Conductivity ! [ | Dapth Unet |
i f[HH!] Nmmmﬂ l$d'l1] - ConvF X ConvF ¥ ConvF 2 Alpha frrm} (k=2}
._ 5200 | 360 | 468 4,89 489 ags | 033 | 180 | £131%
5500 | 356 | 496 4,38 438 | 498 036 | 180 | £131% |
\_53041 383 | 537 417 417 | 417 | 040 | 180 | £131%

“ Fraguency validity of £ 100 MHz only applies for DS Y v 4 and heghar (sae Page ). else il is restricted 1o + S0 MHZ. The uncertainty is tha RSS
af the ConwF uncanainly a1 calirabon freguency snd the uncerarty for the ndaled fraguency band.

T Trequances below 3 GHE, the validly of lissws paramelers u and o) can be ralamed 1o + 10% i iguid compensation harmils is appbsd o
maasLunad SAR vaues A1 requences above 3 GHZ, the validity of Sssue paramatens (@ and o) is restricied 1o 2 5%, The wcertainty & the RES of
e CansF unceriainty lor indicated targel lissue parameierns

Certficate No: EX3-3592_Novi1 Page 5of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW

EX30V4- SN 3532

Mowvember 16, 2011

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

Calibration Parameter Determined in Hody Tinu«a Simulating Media

[ 7T Relative Conductivity ' | Depth |  Unct

._ f_q‘._!l-lzj_ ]_Pirrnllhvlhr (sim)" ConvF X .I ConvFY | ConvF Z : Alpha {mm} : (k=2)

| 5200 48.0 530 | 405 | 405 | 405 050 | 1980 | #131%
5500 | 486 | 585 362 362 3fz | 055 _1-911_!._1_13-_1L

I: 5600 |_ 48.2 —I_ 600 | 354 ;_ 3.54 bu 1.90 | +131% |

* Freguency vakidity of £ 100 MHEZ only appies far DASY wd.4 and higher (see Paga 2), e il restricied Lo £ 50 MHE. Tha uncafaimly is the RSS
of the Came urcerainty ab calibration frequency and the uncertainty Tof the indicated Treguency banhd.
" freguencies below 3 GHz, the valdity of issue paramalans (o and o) can be relaged bo & 105% if Bquid compensation formula is applied o

measuwed SAR values. Al frequencies above F GHE, the validity of lisews parameters (o and o} i8 resiricled b & 5% The uncenainty is the RSS af
the CanvF uncertainty for mdicaled targel bssue paramebars.

Cartificabe Mo: EX3-3552_MNow11
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW
EXA0Vi— SN-3502 November 16, 2011

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

-
o
|

[ e i
E E ]

— 13 E L. i
o I 1
A F i :
g 1.2_1_... ¥
2 11
b ke ol {
E 15.{_.. B i . , . b L
- : : .
= pad.. TR SO TSTON VUSSR SRR
7 %1
= -
g oa{-
o
L% - H

k3 _: ..... L

06

5_5..- I ‘_I_ 1 |_| R e = B |_| e B

] 500 1000 1500 2000 2500 3000
f [MHz]
- |I -
RZZ
Uncertainty of Frequency Response of E-field: * 6.3% [k=2)
Cerlificate Mo EX3-3592_Movii Page T of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW
ExI0VA- SH:A842 Moyember 16, 2011

Receiving Pattern (¢), 9 =0°

=600 MHz TEM f=1800 MHz R22
b il -
] L] [ ] L] . ]
Tat X ¥ z Tot X ¥ 2

{ . |
g )
Egutt'* tr---_| :1_-._‘._.___._ ‘lr.“. LB S I THPCEIS . ,..-*ﬂ.t.'*..,‘ll‘
. |
.r.*;.-[ !
i_l_l_| | T T | T T i |_|_i._ i l._._! _I_|_'_J_l._._ll_' BJ |
-150 R -f:II' i3 L] 100 1450
| : Rod[7]
[ ] L ] w |
103'HJ--_- scﬁ'?dz 18 FFJH.- 250 Tz
Uncertainty of Axial Isotropy Assessment: £ 0.5%: (k=2)
Canificate No. EX3-3592 Mavid Page & of 11
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Author Data
Andrew Becker

Dates of Test

May 29 — August 16, 2012

Test Report No

RTS-6011-1208-28

FCCID:

L6ARFG80UW

ICID

2503A-RFG8OUW

EX30W4— ShA5S2 HNewvembar 18, 2011
Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
10
10 :
o
3
% 10
H
£
1081 el
1DI_ .
10—
107 I3
SAR [mWiem3|
_* | *| Ll
X compensated X naot compansated Y compansated
* . ]
¥ niat compensated £ compensated £ not cormpensated
2
|
- 1 + - -
8 |
w0
g |
w o, |
¥ : ; T L T L
102 1t ;m o 0=
SAR [mW/icm3|
. . o
¥ com pensated X nat cam gensatad ¥ eampensated
I L] *
¥ pot compansated Znom.piijﬁtad Z mot compensated
Uncertainty of Linearity Assesament: 2 0,6% (k=2)
Certficate Mo: EX3-3582 Now11 Page 9of 11
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW
EXIDV4- BN:3592 Movember 16, 2011

Conversion Factor Assessment

f = 5200 MHz WELS RES (H_com#)-.S0S f = 5800 MHz WGLS R58 (H_corf)-S05
i b3
A e
-
el
- z
£ h Eu
£ am H
- )
E’ amn nﬂ'
E el .
BTl
.
A0 : T
[ — =4 Qa4 L am—
] . - B ' 13 b 198 i 0 a A B 10 1 i LY, i e
@ [rerry elmrl
B | 1 i ] 8
ey TEenmrd Py Argseed
Deviation from Isotropy in Liquid
Error [§, 3}, f = 900 MHz
10 08 -08 -D4 02 0O 02 04 08 08 10
Uncertainty of Spherical |sotropy Assessment: £ 2.6% (k=2)
Cerificate Mo: EX3-3582_Maovii Page 10 of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
EXADVa- SM:3582 Movember 16, 2011

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

Other Probe Parameters

Sansor Arrangement Triangular
mg "] T Mot applicable
[Mechanical Surface Delection Mode o enabled
[Optical Surface Deteclion Mada T o T desabled |
| Probe Overall Length 337 mmi
' Frobe Body Diameter 10 mm
| Tip Length gmm |
' Tip Diameter 2.5 mm :
| Probe Tip to Sensor X Calibration Point 1mm
Proba Tip to Sensor Y Calibration Point 1 mm

Frobe Tip to Sensar 2 Calibration Point o 4 mm |

Recommended Measurement Distance from Surface I 2mm |

Certificate Mo: EX3-3592_Novii
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Calibration Laboratory of

Schmid & Partner
Engineering AG

feughaussirasse 41, 8004 Zurich,

Switzerland

Accraditad by the Swiss Accreditation Sarvce [SAS)
The Swiss Accredilation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration cerilicates

Cliant

RTS {RIM Testing Services)

s
Aol

Schweizerischer Kallbrierdienst
Service suisse d'@lalonnage
Servizio svizzero di taratura
Swiss Callbratlon Service

Bccreditation No.: SCS 108

GCertificme No: DB83I5SV2-446_dJan11

CALIBRATION CERTIFICATE

Oibgect

Calibration procedura(s)

1

Calibration date:

DB35Y2 - SN: 446

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 21, 2011

This calibration ceificate documnents tha traceability to national standards, which realize tha physical units of measwemants (S1).

Thiz measurements and the uncerainties with confidence probatdity ame given an the Tollowing pages and are part of the cedificala

All calibrations have been conductad in the cosad laboratony taclily: environment temperatune (22 = 3)°C and hisnidiy < 70%.

Calibration Equipment vsad (METE critical for calibration)

Primary Standards

Power metar EPM-442A
Power sensor HP 84814
Raterence 20 dB Alleruator
Type-M mismatch combination
Raelarance Probe ES30V3
DAE4

Sanx- ndary Standards
in gengor HP B4B1A

RF generator RES SMT-06
Natwork Analyzer HP 8753E

|
| Caliprated by:
i

Approved by

_ o4

Cal Date {Cerificate Mo.)

_Schaduled Calibration

GBAT480704
US3T252783

Sh: S0BA (20g)
SM: 5047.2 1 OB32T
SM: 3205

SM: 601

|ID#

M‘MIDEEE‘I‘T';
100005

LS3T 300585 54206

Mamea
Dirnce iliay

Kt Pokovic

Check Date (in house)

06-0ct-10 {Ma. 217-01268)
06-0ct-10 {No. 217-01266)
a0-bar-10 (Mo, 217-01158)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Apr10)
10-Jun=10 (Mo, DAES-E01_Junt)

Oct-11
Oot-11
Mar-11
Mar-11
Apr-11
Jur-11

Schaduled Check

18-0c1-02 {in house check Oot-08)
4-Aug-29 (in house check Oct-09)
18-0ct-01 {in house check Oct-10)

Funchon
Laboratory Technician

Technical Manager

0Bas
g

_f‘}ls :aHhraliDn_:_:gnilk;ata sha!_ not ba reproduced axcapt i fu_ll_withcrut writtan approval of the_! I.a‘.nral.uy.

In hausse checks Qot-11
In house check: Oct-11
In houss chack: Oct-11

Signature

|zsued: January 21, 2011

Cerificate No: DBISV2-446_Jan11
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
Calibration Laboratory of S, Schwelzerischer Kallbrierdienst
Schmid & Partner i—ﬁ Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland A= 1-;‘ Swiss Calibration Service

Aperedited by the Swiss Accreditation Service (SAS)
The Swiss Accreditatian Service is ane of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /f NORM x,v,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

Accraditation 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) 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
Electromagnelic 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.

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

paraliel to the body axis.

s Feed Point Impedance and Return Loss: These paramelters 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

reflacted power. Mo uncertainty required.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point,

Mo uncertainty required.

+ SAAR 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 paramefers: The measured TSL parameters are used to calculate the

nominal SAR result,

Cartificate No: DBISV2-448 Janii Page 2 of 6
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, gy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 415 .90 mha'm
Measured Head TSL parameters {22.0 £0.2)°C A3+6% 0.88 mho/m =6 %
Head TSL temperature during test {MB+02)°C - —
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 239mW /g
SAR normalized normalized to 1W 9.56mW /g
SAR for nominal Head TSL parameters normalized fo 1W .63 mW fg £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 2530 mW input power 1.56mW /g
SAR normalized nomalized to 1W G.24mW /g
SAR for nominal Head TSL parameters normalized fo 1W 6.27 mW fg = 16.5 % (k=2)

Cerlificate Mo: DB35V2-446_Jan11
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
Appendix
Antenna Parameters with Head TSL
Impedance, transiormed to feed point 4896461 - 7.7 |12
Retum Loss -22.2dB

General Antenna Parameters and Design

| Electrical Delay (one dirsction) i 1,386 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 shor-cireuited for DC-signals,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 24, 2004
Cerlficate Mo: DE35V2-446_Jant1 Page 4 of B
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW

DASY5 Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBASV2; Serial: D835V - SN:d446

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: HSL90

Medium parameters used: { = 835 MHz: o = 0.89 mho/m: & = 41.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY S Confliguration:
+  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6l]; Calibrated: 10.06.2010
« Phantom: Flal Phantom 4.9L; Type: QDOOOP4YAA; Serial: 1001
s Measurement SW: DASYS2, V52.6.1 Build (408)

+«  Postprocessing SW: SEMCAD X, VI14.4.2 Build {2595)

Pin=250 mW fd=15mm, dist=3.0mm (ES-PrﬂhE}meIm Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57.426 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.600 Wikg

SARI1 g) = 2.39 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2,790 mW/g

0dB = 2.79%mW/g

Carificate Mo: DB35V2.446_Jan11 Page 5 of 6
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Test Report No

RTS-6011-1208-28
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ICID

2503A-RFG8OUW

Impedance Measurement Plot for Head TSL

# oJan 2011l 18311321

AT sii 4 U FS 1 4%564 6 -TT148 0 24706 pF $35,000 DO MHz
W
Dol \ .
£ :31
Cor ! / -
i I o
b I - PR B
L '.\‘. . :J
e I
153 K"‘-——.-.p-"'/ q
i . :
T
R *5'22.125‘ dB ﬁ[ﬁmﬂ E‘I]W MHz.
p——" 1"

Car

SN - _:_;_,__.-u:'-_.___

R S 4
i
- — . .

— R E—
EZ5.800 BB MHz

TTETOP 1 tAn.@AR AER MHT

Certificate Mo: DA35V2-446_Jan11
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner i‘ﬁ Service suisse d'étalonnage

Engineering AG s Servizio svizzero di laraturn
Zeughausstrassa 43, 8004 Zurich, Switzerland E” f.ﬁ.\ W Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognilion of calibration certificales

RTS (RIM Testing Services) =

Accreditation Mo.:

Client

Gertificate No: D1800V2-545_Jan11

CALIBRATION CERTIFICATE

D1900V2 - SN: 545

Object

Calioration procedurs{s)

QA CAL-05.v8 -
Calibration procedure for dipole validation kits

| Cafitration data:

January 13,2011

This calibraton cemiicate Socmmants the iraceabilily to national standangs, which realize e physscal units of measurameants (S1)
The maasuraments and the uncertzinbes with confidence prabability are given on the followsng pages and & pan of the certlicale,

| All calivrations have been conducted in the closed laboratory facility: environmen? tamperature (22 + 3)°C and huredity < 70%.

| Calibration Equipment used {METE critical for caldbration)

E‘I‘hlﬁ calibration cedificate shall nol be reproduced axcepl in full withau? wiittan approval of the labaratory.

Kot ko

[ Frirary Standands 0 # Cal Dale [Cerificale MNo.) Scheduled Calibration
Power mater EPM-4424 GBIT4E0T04 O6-0ct-10 (Mo, 217-01266) Oct-11
Power sensar HE BL81A US37202783 0E-0c1-10 (Na. 217-01268) Oet-11
Reference 20 dB Attenuator 5M: 5084 (20g) 30-Mar-10 (Mo. 217-01158) Mar-11
Type-N mismatch combination 5M: 5047.2 / 06327 30-Mar-10 (Mo, 217-01162) Mar-11
Refargnce Probe ES30V3 EN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SM: B 10-Jun-10 {No. DAES-G01_Jun10) Jun-11
Sacondary Standards IC# Chack Dats (in house) Scheduled Chack
Power sensor HP 84814 BY41092317 18-00t-02 (in house check Oct-09) In house chack: Q-1 N
AF ganarator AAS SMT-06 100005 4-Aug-9%9 (in housa check Oct-0g) Im howse chack: Oc1-11
Nebtwork Analyeer HP B753E USITIF0HEE 54206 18-0ct-01 (in house check Ocot=10) In howse check: Cct-11

Hami Function Signalura

Calibrated by: DEmce [Hev Labaratary Tachnician o @ m

| Approved by,

-

Issued: January 14, 2011

Cedificate No: D1200vV2-545_Jan11
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW

Calibration Laboratory of A, Schwelzerischar Kalibrierdionst

Schmid & Partner % Service suisse d'étalonnage

Enginaering AG T Servizlo svizzero dl taratura
Zeughausstrasse 43, B0D4 Zurich, Switzerland f-z_'ﬁf Swiss Calibration Service
Accredited by the Swiss Accraditation Servico [SAS) Accreditation Ne.: SCS 108

The Swiss Accreditalion Service is one of the signatories 1o 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 Spatlial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity 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.

s 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 Foint 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.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed paint.
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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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYE V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Fhantom V5.0
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 appliad.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 40.0 1.40 mha'/m
Measured Head TSL parameters (220202)°C 3B5+6% 1.43 mho/m + & %
Head TSL temperature during test (21.2+02)°C —_— ]
SAR result with Head TSL
SAR averaged aver 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 102mW /g
SAR normalized nomalized to 1W 40.8 mW /g
SAH for nominal Head TSL paramaters normalized to 1W 40.0 MW /g = 17.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 526 MW /g
SAR normalized nommalized to 1W 21.0mW /g

SAR for nominal Head TSL parameters

nomalized fo 1W

20.8 mW /g + 16.5 % (k=2)
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW

Appendix
Antenna Parameters with Head TSL

Impadance, transtarmed 1o feed pairt S080R+ 180
Return Loss -34.4dB

General Antenna Parameters and Design

Elactncal Delay (ona diraction) 1.199 ng

After long term use with 100W radiated power, enly a shight warming of the dipale near the feedpaint 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 therefere short-circuilad for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damagad.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on Movember 15, 2001
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DASYS5 Validation Report for Head TSL

Date/Time: 13.01.2011 14:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: DI900V2 - SN:545

Communication System: CW; Frequency: 10 MHz;, Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters used: f= 1900 MHz; o = 1.43 mho/m: £, = 38.6; p = 1000 kg;"rn"
Phantom section: Flat Section

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

DASYS Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010
o Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 100
«  Measurement SW: DASYS2, V52.6.1 Build {408)

+ Postprocessing SW: SEMCAD X, V14.4.2 Build {2595)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)} /Cube 0: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 98.053 Vim: Power Drift = (.03 dB

Peak SAR (extrapolated) = 18.648 Wikg

SAR(1 g) = 10.2 mW/g; SAR{10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12.743 mW/g

-10.80

14,400

-18.00

0 dB = 12.74mW/g
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impedance Measurement Plot for Head TSL

13 Jan 2011 A8:44:36
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Author Data

Andrew Becker

Dates of Test

May 29 — August 16, 2012

FCCID: ICID

L6ARFG80UW

Test Report No

RTS-6011-1208-28

2503A-RFG8OUW

Calibration Laboratory of e,

Schmid & Partner Y

Engineering AG L) 3

Zeughausstrasse 43, B04 Zurich, Switzerland iﬁﬁf
il

Accredited by tha Swiss Accredilalion Serdce (SAS)
The Swiss Accreditalion Service is one of the signatories 1o the EA

5 Schwaizarischer Kalibrierdienal

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Acereditation Mo: SCS 108

Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

Certficats No: D2450V2-747_Nov11

This calibraticn certificata documants the traceability fo naticnal standards, which reakize the physical units of measurements (51)
The maasurements and tha uncerainties with confidence probability arg given on the following pages and are par of the cerfiicade.

| All calibrations have been conoucted in the chsed laboratary ecility: arvironmeant lemperature (22 + 370 and humidily < TOR

I Calibration Equigrent used [MATE crtical tor calibeation)
|

| Primary Standards i

Cal Date [Certificats Mo.)

Schetuled Calbration

05-0c4-11 {Me. 21T-01451)
a5-0ct-11 {hio. 217-D1451)
20:8ar-11 (Mo, 217-01368)
20-Mar-11 [Ma. 217-01371}
26-Apr-11 (No. ES3-3205_4pri1)
Qe 11 (Mo, DASS-EH_Jun1)

Chieck Date (in housa)

Q12
oc-12
Apr-12
Apr-12
Apr-12
Jub-12

Scheduled Check

Power meler ERM-442A GEIT4A0TI4

Power aenaor HP B481A US3ITERETES

Rafarence 30 @8 Attanuator SM: 5086 (20g)

Type-h mismateh combination SM: 50472 ¢ DEAZT

Aafarence Probe ES300V3 58 3205

DAE4 BN 801

Secondary Standards 08

Power sensor HP B4814 MY41082317

AF genarator &S SMT-06 10005

Matwork Analyzar HP BTS3E US3TI005ES 54206
Namea

Calibrated by: Jeton Kastet .

Approved by: Halja Pokovie

1B-0ct-02 {in house check Oel-11)
Oe-Aug-29 {in housa check Oct-11)
18-0c-01 {in howse check Ocl-11)

In house chedk: Ocl-13
In house chack: Oct-13
In housa check: Oct-12

Cerlificate Mo D2450V2-747_Novil
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Author Data Dates of Test Test Report No FCCID: IC ID
Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LBARFG80UW | 2503A-RFG80UW
Calibration Laboratory of S, Schweizorischar Kalibrisrdienst
Schmid & Partner jﬁ& Service suisse d'étalonnage
Engineering AG - Servizio svizrero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 'f-rd-?lzl? = Swiss Calibration Service
accredited by the Swiss Accredngtion Sarvica [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA
Muititataral Agresmaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
N/A not applicable or not measured

Calibration iz 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 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure o Badiofrequency 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 cerificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mountad 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 staled |5 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

s FElectrical Delay: One-way delay befween the SMA connector and the antenna feed 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
cannector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW | 2503A-RFG80UW
Measurement Conditions
DASY systemn configuration, as lar as not given on page 1.

DASY Version DASYS V52,62

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The lollowing parameters and calculations were applhed.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 2200 3.2 1.80 mha'm

Measured Head TSL parameters (22002 °C A7 7 6% 1.84 mha'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 Conditian

SAR measured 250 mW input power 138mW /g

SAR for nominal Head TSL paramaters rammalized to 1W 54.1 mW /g = 17.0 % (k=2)

SAR averaged over 'In-c;m“ {10 g} of Head TSL caondition

SAR measured 250 mW input power 639 mW /g

SAR for nominal Head TSL parameters normalized 1o 1W 253 mW /g % 16.5 % (k=2)
Cerlificate No: D2450V2-747_MNovi Page 3 of 6
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 2R+ 13p2
Return Loss -A2dB

General Antenna Parameters and Design

Electrical Delay {one direction) i 1.161 na

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

The dipole is made of standard semingid coaxial cable. The center conducter of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore shor-circuited tor DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the scidered connections near the
feadpoint may be damaged,

Additional EUT Data

Manufacturad by SPEAG
Manufactured on Decamber 01, 2003
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DASYS Validation Report for Head TSL

Date: 09,11.20
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; o = 1.84 mho/m; £ = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANST C63,19-2007)

DASY 52 Configuration:
s« Probe: ESIDV3I - SN3205: ConvFi4.45, 4.45, 4.45); Calibrated: 29.04.2011
& Sensor-Surface: 3mm (Mechanical Surface Detection)

Elcctronics: DAE4 Sn601: Calibrated: (4.07.2011

« Phanton: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

DASYS2 52.6.20482); 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 Vim; Power Drill = 0,04 dB

Peak SAR (extrapolated) = 28.853 Wikg

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

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

0dB = 17.780mW /g

I
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

J-\"lw".lﬁ
y ;:.'\ ity :’.-a 5 Schweizerischer Kallbrierdienst
Schmid & Partner ﬁ“‘g"ﬁi‘: c Service sulsse d"étalonnage
Engineering AG b= Servizlo svizzero di taralura
Zoughausstrasse 43, BD04 Zurich, Switzetiand Rt S swiss Calitration Service
LTI RTL L

Accrediad by the Swiss Accreditation Serdce (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

rvices) Certitionte No: DSGHZV2-1033_Nov11
CALIBRATION CERTIFICATE

D5GH2V2 - SN: 1033

Client

Oijact

Calitration procedure(s) QA CAL-221

GMMMHWdWHMHBWS—EM:

Calibyration date:

Movember 15, 2011

Thiz calibration certificate documents the traceability Lo national slandands, which realize the physical unils of measuremenls (51).
The measwrarments and the uncertainbes with confidence probability are given on the following pegas and are par of the cenificate.

Al calibrations have been conductad in the closed laboratary facility: emvironment temperature (22 + 31°C and humidity < 70%.
i
| Calibration Equiprment usad (MATE critcal for calibration]}

| Primary Standards 1D ¥

Cal Dale {Cerificate No.) Seheduled Calbration |
Poreseer mister EPM-2424 GRITIA0T 05-0et11 (Mo, 217=01451) Cict-12 !
| P s@nsar HF BdB1A US37292783 0E-Det-11 (Mo 21701451 Q=12 |
| Relerenca 20 dB Attenuatar SM: S0BE (20g) 23-Mar-11 (Mo, 217-01 368} Apr12 -
Typa-N mismatch comibinaton SM: 50472 J DE3ET 29-Mar-11 [MNa. 217-01371} Api-12 |
| Raference Probe EX30W4 SM: 3503 Q4-Mar-11 (Mo, EXZ-3503_Mari1) Mar-12
| DAE4 M- 601 Od=Jul-11 (No. DAE4-601_Jult1) Jul-12
Secondary Standards D & Crack Date (in house) Scheduled Check
Powar sansor HP BAS1A MY 41092317 18-0¢ct-02 {in house check Oat-11) In house check: Oet-13
AF generator R&S SMT-06 100005 (H-ALg-98 (in house chack Oct-11} In house check: Oat-13
Netwark Anzlyzer HP BT53E US3TIN05E5 54208 18-Oct-01 (in housa check Oct-11) In house check: Oct-12
Mama Function Signatune
Cafibrated by: Dimee Mg - Laboratory Techrician @ m
Agproved by: Katja Pokovic Techrical Manager r"“i:;-’ ,-t"""ff
Issuad: Mosernber 18, 2011
This calibration cartificate shall not be reproduced except In full without written approval of the labaratony.

Certificate No; DSGHzV2-1033_Movi1
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Calibration Laboratory of A Schweizerischer Kalibrierdienst
Schmid & Partner %& i Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstragse 43, 8004 Turich, Switzerland ‘:"4'4 .lfr‘x .\1}3 5 Swiss Calibration Service
Aneradited by e Swiss Aecreditation Senvice (SAS) Accreditation No.: SCS 108

The Bwiss Accredilation Service s one of the signalories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 622059-1, "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 G (Edition 01-01) fo 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 cerificate are valid al the freguency indicated.

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

s Feed Point impedance and Relurn Loss: These parameaters are measurad with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

= FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

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

s  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.

Cenilicate No: DSGHZV2-1033_Nov1i Page 2 of 8
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Andrew Becker May 29 — August 16, 2012 RTS-6011-1208-28 | LEBARFG80UW
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYE ve2.6.2
Extrapolation Advanced Extrapolation
Phantam Bladular Flal Phantom V5.0
| Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Frequency

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

Graded Ratio = 1.4 (Z direction) |

Head TSL parameters at 5200 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.86 mho'm
Measured Head TSL parameters (220 =02} °C ME=6% 446 mho/m x & %
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 Conditian
SAR measurad 100 mW input power BAGmMW (g

SAR for nominal Head TSL parameters

normalized to 1W

BO.B mW /g = 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

233mW /g

SAR for nominal Head TSL parameters

normalized o 1W

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

Head TSL parameters at 5500 MHz

The followang parameters and calculations wera applied.

- Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3568 4,96 mho/m
Measured Head TSL parameters (22.0 £ 0.2) "C M2+6% 4.75 mha/m £ 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 Condifion
EJ’L_H_rmjl_surad 100 mW input power BEZmW g
SAR for nominal Head TSL paramaters normalized 1o 1W BT 3mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditan

SAR measured

100 mwW input power

250 mW ig

SAR for nominal Head TSL parameters

nermalized o 1W

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

Cartiicate No: DSGHzV2-1083_Mowvl 1
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Head TSL parameters at 5800 MHz
The following patameters and calculations were applied.

Temperature Permittivity Conductivity
Meminal Head TSL parameters 220°C 353 527 mho/m
Measurad Head TSL parameters 22002 "C 3T26% 503 mho/m =6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5800 MHz
SAR avaraged aver 1 em® (1 g of Head TSL Cenditon
SAR measured 100 mW input power B.o3amw /g
SAR for nominal Head TSL parameters normalized o 1W T4 mW /g =17.0 % (k=2}
SAR avaraged over 10 em” {10 g) of Head TSL condition
SAR measured 100 mW input power Z2EmMW /g
SAR for nominal Head TSL parameters normalized fo 1W 22.5 mW /g £ 16.5 % (k=2)
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Antenna Parameters with Head TSL at 5200 MHz
Impedanca, transtormad Lo feed point 51.10-B7 0
Retumn Loss -21.2dB
Antenna Parameters with Head TSL at 5500 MHz
Imped.anae, transformed to feed point E2A30-2T7H
Retum Loss -28.2dB
Antenna Parameters with Head TSL at 5800 MHz
Impedanca, transformad to feed point BE.T (2 -4.3[0
Return Loss - 22.6dB
General Antenna Parameters and Design
| Electrical Delay (one direction) i 1.202 ng

After long term use with 100WW radiatad power, only a slight warming of the dipole near the feadpoint can be measured.

The dipole is made of standard semirigld coaxial cable. The center conductor of the feeding ling is direclly connectad 1o tha
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals,
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connecticns near the

feedpoint may be damagad.

Additional EUT Data

Manufactured by

SPEAG

Manufactured an

Juily 09, 2004

Cedificate Mo: DSGHzV2-1033_Nov11
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DASYS5 Validation Report for Head TSL

Drate: 15.11.201
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: CW; Frequency: 5200 MHz, Frequency: 3500 MHz, Frequency: 3800 MHz
Medium parameters used: T = 5200 MHz; @ = 4.46 mho/m; £ = 34.6; p = 1000 kg/m® , Medium parameters
used: f = 5500 MHz: ¢ = 4.75 mho/m; &, = 34.2; p = 1000 kg/m’ , Medium parameters used: = 5800 MHz;
o = 5.03 mho'm; £, = 33.7; p = 1000 Iv:g.u"m’

Phantom section: Flat Section

Measuremeni Standard: DASY S (IEEETEC/ANSI Ca3.19-2007)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvFi5.41, 5.41, 541), ConvFi{4.91,4.91,4.91), ConvFi4.81, 481,
4.81); Calibrated: (4.03.2011

o Sensor-Surface: L4dmm (Mechamcal Surface Detection)

+  Electronics: DAE4 Sn601; Calibrated: 04.07.2011

= Phantom: Flat Phantom 5.0 (front); Type: QDOOGOPS0AA: Serial: 1001
« DASYSZ 52.6.2(482): SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=1{{lmW, dist=10mm, f=52(0) MHz/Zoom Scan,
dist=1.4mm (8x8x7}/Cube : Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Refercnce Value = 65.595 Vim; Power Drift = (.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g = 8.16 mW/g; SAR(10 g) =233 mW/g

Maximum value of SAR (measured) = 18.725 mWig

Dipole Calibration for Head Tissue/Pin=1{{lmW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.819 Vim; Power Drift = (L03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(1 g) = 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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62,220 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 33.743 Wikg

SAR(1 g) = 8.03 mW/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR {measured) = 19.463 mW/g
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0 dB = 19.460mWig
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Impedance Measurement Plot for Head TSL

15 How 2011 13:52:91
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