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Calibration Labo ratory of ‘{%j’?" Schwelzerischer Kallbrierdienst

Schmid & Partner Mﬁ; Sorvice suisse d'élalennage
Engineering AG T ¥ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 'f{.,ﬂw.ﬂ Swiss Calibration Service
herredibed by te Swins Accredilation 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

ciernt  RTS (RIM Testing Sarvices) . Cortificate Ne: E53-3225_Jan11
lCALiB RATION GERTIFICATE oo
e — —

Object ES3DV3 - SN:3225

Calibration procedise(s) QA CAL-01.47, A CAL-23.v4 and QA'CAL-2553 . -

Calibration procedure for dosimetric E-field probes - 4

Calibration date’ January 13, 2011

[ This calibration certilicate dacuments the traceabiily 1o nehanal standards, which realize \he physical orils of measuwrements (51}
The meeasuraments and the uncertaintes with confidence probakility are given on the fallewing pages and are par of the cenificae,

Al caFrations have been sonducted v he clesed laboralory Faclity, eovirgnrment wrmperalure (22 = 3)°C and humidiy < T0%,

Cahbraton Equipment used (METE cntical for calibration}

Frimary Standards o oe __ Cal Date (Cartficate No.) Scheduled Calibrafion
Power mater E44198 GE41 293674 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor 44128, M4 1435277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44124 M4 1458087 1-Apr-10 (Mo, 217-01138) Aor-11
E Reference 3 dB Attenuator SN S6054 (o) 30-Mac-10 (Mo 21701158} Mar-11
| Reterence 20 dB Atienuatar SM: H508E (200) A0-har-10 (Mo, 21701167} Mai-11
Feterence 30 dB Attenuatar SM: 55129 (30h) A0-Mar-10 {Mo. 217-01160) Mar-11
Reference Prope ES30V2 5M: 3013 28-Dec-10 (No. ES3-3013_Decid) Dec-11
DAES | 8M: 660 20-Apr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standards g Chack Date (in house) Scheduled Chadk
| RF generator HF 86480 U53642001700 4-Aug-98 {in houge check Oct-0F) In hauge check: Oct11
Netwiork Analyzer HF 8753E L3 3T Ae05ES 18-0l-07 (In house check Oct-10) In house check Oct-11

EA.'wuu'od by mpm : AT H."@f" /w‘é}:@

Issed: January 15 2011
_This calibration certificate shad nof be reproduced except in full withowl watlen approvat of the laboratary.

Wame Funclion _ Sinabure -
| Caliorated by: davton Kastrati 0T T - Laboratory Technioian 4 — (&_—L
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Calibration Laboratory of {‘{%}':’-,3 G  Schweizerischer Kalibrierdionst
Schmid & Partner % ¢ Service suisse d'stalonnage
Engineering AG b= Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switrerland By ;’r‘“?‘ o S swiss Calibration Service
el
Acerediled by lhe Swiss Accretation Service [BAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories (o the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMxy 2z sensitivity in free space

ConwF sensifivity in TSL ¢/ NORMx .z

DCP diode compression point

CF crest factor (1duty_cycle) of the RF signal

A B C madulation depandent lineanzation parametars

Folarization o o rotation around probe axis

Polarization & & rotation arcund an axis that is in the plane normal to probe axis (at measurement center},

i, ¥ =05 normal to probe adis

Calibration is Performed According to the Following Standards:

a) 1EEE Sid 1528-2003, "IEEE Recommendead Practice for Dafermining the Paak Spatial-Avaraged Specific
Abszarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

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

Methods Applied and Interpretation of Parameters:
«  NORMx y z: Aszessed for E-field polarization & = 0 (f = 800 MHz in TEM-call; f > 1800 MHz: RZ2 waveguida).

MWORM:,y,z are only intermediate values, i.e., the uncertainties of NORMx.y, 7 does not effect the E*-field
uncertainly inzside TSL [zee below ConvF).

= NORMxy.2 = NORMx v.z * frequency_response (see Frequency Response Chart), This linearization is
imptemented In DASY4 software verstons later than 4.2, The uncertainty of the frequency response 15 included
in the stated uncerainty of ConvF.

s DCPx vz DCP are numearical linearization parameters assessed based on the data of power sweap with CW
slgnal {no uncerainty required). DCP does not depand on freguency nor media.

o Ax iz Bxwzr Cxyz VRxyz A B Care numerncal linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do nol depend on frequency nor media. VR is the
miaximum calicralion range expressed in RM3 voltage across the diode.

s« CorwF and Boundary Effect Parameters: Assessed in Nat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 300 MHz. The same sefups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramelars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
to NORNY, v, 2 * ConvF whareby the uncartainty corresponds to that given for ConvF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MiHz.

+  Spherical isofropy (30 deviation from isotropy): in a field of low gradients realized wsing a flat phantom
exposed by a patch antenna.

= Sensor Offset: The senzor offset corresponds to the offset of virtual measurement cenler from the probe tip
(on prabe axig). No tolerance required.
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ES3DV1 SN:3225 January 13, 2011

Probe ES3DV3

SN:3225

Manufactured: September 1, 2009
Last calibrated: December 11, 2009
Recalibrated: January 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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ES3DV3 SN:3225 January 13, 2011

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

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2) !
Norm {uVivim)® 1.26 1.21 131 | +1014%
DCP (mvy" 1021 | 1008 | 991 ]
Modulation Calibration Parameters
uID Communication System Name PAR A B c VR Unc®
dB dBuV B mV {k=2)
10000 oW oon X 0.00 0.00 100| 1498 | £2.6%
¥ Q.00 Q.00 100 1481
z 0.00, 0.00 100 1107

The repurted uncerainty of measurement is stated as the slandard uncertainty af measurement multiplied
by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of
approximately 95%.

* The unceclainbes of MomE, ¥, 2 do aol alfecl the E ik urizerlanly e TSL [see Pages 5 and 8).
¥ Mumerical linearzation parameler. uncerainty not requred.
e Ureeranly is determiried using the masmum devalion from lnear resparse apphang secatarguiar distribution and is expressed for the square of the field vaus
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ES3DV3 SN:3225 January 13, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz)®  Permittivity Conductivity ConvFX ConvFY  ConvF Z Alpha  Depth Unc (k=2)
750 £ 50/ + 100 41.9+ 5% 0.89 + 5% 6.47 647 E47 0.E9 108 £11.0%
500 £ 50/ 100 415+ 5% 0.97 5% 511 6.1 &.11 0.81 190 £ 11.0%
1610 + 502100 40.0 = 5% 1.40 = 5% 5.26 526 5.26 0.37 1.68 +11.05%
1850 £ 50 100 400+ 5% 1.40 £ 5% 4.98 4498 458 0.48 151 £17.0%
2450 + 507+ 100 39.2 £ 5% 1.80 £ 5% 4.80 460 4 60 Q.52 1.54 £11.06%
2600 + 500 4 100 39.0 1 5% 1.96 1 5% 4.52 452 4.52 4.53 1.58 £11.00:

© Tl waidity of £ 700 MHZ oty apolies for DASY wd 4 and higher [see Page 2. The uncerlamty s e R3S of the Com® uncerlaniy al calivraton frecuency

ard B vhicerlainty Tor the indicabed fraquency sand.
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DASY/EASY - Parameters of Probe; ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

 [MHz} Validity [MHz]®  Parmittivity Conductivity ConvFX ConvF¥Y CanwFZ Alpha Dupth Unc (k=2)
T30 + 501100 555 £ 5% 0.56 & 5% 6.30 530 B30 (L 117 £ 11.0%
S0 + 5011100 550 5% 1.05 £ 5% 612 B2 B.12 072 1.20 £11.0%
1810 T 50/ 1100 533 £5% 152 + 5% 4.88 4 88 4.88 0.26 270 +11.0%
1950 £ 50/ 4100 533 x5% 1.52 + 5% 4 B8 4.89 4.89 0.33 228 £11.0%
2450 + 50/ + 100 2.7 £+ 5% 185+ 5% 4.43 4.43 4.43 083 1.04 +11.0%
2600 £560 /4100 52.5+3% 216+ 5% 4.3 4.29 429 0.89 105 £11.0%

“The valkiity of £ 100 MHz only apphes for DASY w4 4 ang higher (see Page 2) The uncetdainty is the REE of the ConvF uncotainty at cafibration requency

amd the urcaranty for he nocaed fmauency band
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ES3DV3 SM:3225 January 13, 2011

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

L]

Fraguency responsa [normalized)
=
[ ]
L ]
L]
L
*

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Test Report No

RTS-5955-1201-37
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L6AREQ70UW

ICID

2503A-REQ70UW

ES3DV3 SN:3225

dB]
[ =]
[

Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM ifi110EXX

240

January 13, 2011

f=1800 MHz, WG R22

o | —o—nn e

== 2500 M|

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

Cedlificate No: ES3-3225 Janil

Page 8 of 11

=00 MHz

i =G Hz

| = MHz

iz
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ES3DV3 SN:3225

Dynamic Range f(SAR,.q4)
(TEM cell, f = 300 MHz)

1 E+D8

1.E+05 l

1.E+04

1. E-I:I:i

Sensor vnﬂnga [uvl

1.E+02

Uncertainty of Linearity Assessment: * 0.8% (k=2)

Cerlficate Mo ESF3-3225_Jan1?

1.Et-IZ|1i LIS S
|

0.

o1 1
SAR [mWicm’]

—— ¥ B Ecor —8—Y ==Y oor —8—L

SAR [mWWiem’)

Fage 9ol 17

|
=7 (o |

January 13, 2011
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Conversion Factor Assessment

40 - _
i !
\ 250 |
20 |
225 : 2200 !
S0 | |
520 : | E 150 |
5| 1 |
E | 100 |
51 o- - ‘ E'
0.8 M o I
e : 00 | e .
L] 1n 20 3 40 50 80 4] 10 20 a A
z[mm] . z[mm)]
=l Ar e —Gr— i n A a8 : . o . - .
i

f= 900 MHz, WGLS R9 (haad) f= 1810 MHz, WGLS R22 (head)

Cortificate Mo ES2.3225_Jan11

Deviation from Isotropy in HSL

Error (f, 3}, f =900 MHz

Error [dE]

(00.00-0 20 WO2304A0 D0A0060 MOS0-0E) WO0EI-1.00

Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Page 10 of 11
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ES3IDV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular:
Connector Angle {7} Not applicable,
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
(Probe Overall Length 337 mm
Probe Body Dlameter 16 mrm
i‘l‘ip Length ) 10 mm
Tip Diarmetar 4 mim
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensur-‘l-" Calibration Point 2 n:u;
Probe Tip to Sensor £ Caiibration Foint £ mm
Recommended Maasurement Distance rom Surface Imm

Certficate No: ES3-3225 Jan11 Page 11 of 11
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Multilateral Agreemaent for the recognition of calibration certificates

ALIBRATION G

This calibration cerilicale documents the traceability to national standards, which raalize e physical unis of meassuremants (51}
Tha maasuremenis and the uncanainties with confidence probability are given on he following pages and ane pad of he cerificats.

All calibeations have been condected in the dosed laboralony faciity. environmeant emparaiura (32 = 3)°C and humidity < T0%.

| Calibealion Equigmant used (MATE sifizal far calibiation)

Primary Slandards i0

Pga’ Téstlng Appendix C for the BlackBerry® Smartphone Model REQ71UW Mobile Hot 13(63)
= é‘. Serwcesw Spot SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW [ 2503A-REQ70UW
(MR, .
Sohmid & Partnor = Sarvcn adare Guonnage.
nﬁﬂﬂﬁﬂfﬁﬁ. Zurich, Switzerland :mﬁf ::r:::&mm:m

Cal Drale {Cerificats No.) Scheduled Calbration
Power meder E44198 GEd1 203874 31-Mar-11 (No. 21701372} Aprdz
Power saisor E44128 MY 41408087 3-Mar-11 (Mo 21701372} Api-12
Relerence 3 08 Allenualor SN: 55054 (3a) 28-Mar-11 (Mo, 21741360} Api-12
Reterance 2 4B Attenuator SN 55086 (H00) 20-Mar-11 (Mo, 21741 36T} Apr-12
Reierance 30 dB Atlenuaior SN: 55129 (306} 29-Mar-11 (M. 21701370} Apr-12
Rafarance Proba ES10V2 Sh- 313 20-Dec-11 {No. ES3-3013 Dectt) | Dac-12 -
DAE4 SN: 854 3bay-11 (Mg, DAE4-654_Manyl 1) My 12
Secondary Slandands [u] Check Dale (in houwse) Scheduled Check
RF generaio: HF 85480 USIEIFNHTO0 4-AUE-90 fin house check Ape-11) In bause check Apr-13
Melwork Analyzer HP BTSIE | US3TI905E5 1B-Det-01 {in housa eheek Cel-11) In hause check Del.12

Canlbeated by:

Approwed by:

Issued: January 12, 2092

This calibration cerificate shall nol b= reproduced excapl in Tull withoul weitten aporoval of e Bl ratory.
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ca'ibratiﬂl'l Laboratory of 5@@ g  Schweirerischer Kalibrierdienst
Schmid & Partner i ] C Service sulsse d'dtalonnage
Engineering AG ST g Servitlo svizzero di tarstura
Teughausstrasse 43, B004 Zurich, Switzsrand f":r.«ﬁﬁ“ Swiss Calibration Service
“afeila!
Actadited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the E&
Mudtilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

MORM:,y.2 sensitivity in free space

ConvF sensitivity in TSL F NORMx,y 2

DCP diode compression point

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

AB.C madulation dependent lingarization parameters

Polarization « o rotation around probe axis

Paolarization & & rotation around an axis that is in the plane normal 1o probe axis (al measurement center),

i@, 8 =00z normal 1o probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

«  NORMxy .z Assessed for E-fisld polarization 3 = 0 (f = 900 MHz in TEM-cell; { = 1800 MHz: R22 waveguide).
MORM:,y,z are only intermediate values, Le.. the uncerainties of NORM:x, y.z does not affect the EX field
uncertainty inside TSL (see below ConvF).

= NORM(\xy.z = NORMs,p.z ° fregquency_response (see Frequancy Response Chard). Ths linearization is
implemeanted in DASY4 software versions later than 4.2, The unceriainty of the frequency response is included
im the stated uncerainly 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.

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

#  Axy.r Bxyz Cayz VRxy.z A B Care numerical linearization parameters assessad based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VIR is the
maximum calibration range axprassad in AMS voltage acrass the diode.

=  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
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 paramaters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given, Thess parameters are
used in DASYS software to improve proba accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMy, vz * ConvF whereby the uncertainly corresponds to that given for ConvF, A frequency dependent
CovivF ks used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 10 = 100
MHz.

= Spherical isotropy (30 dewviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch ardenna.

= Sensor Offzel: The sensor offset corresponds to the offset of vilual measurement center from the probe tip
{on probe axis). No tolerance required.

Certificale No: ES3-3225_Jan12 Page 2.of 11
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Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 11, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)
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January 11, 2012

ES30VI- SN:3235

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

Basic Calibration Parameters o o
Sensor X Sensor Y —_E_ Sensor Z - Une Ik=l_:|_
Marm (pvivimr)” 1.26 120 1.30 £10.1 %
| DCP (V" . 101.2 100.8 i 101.2

Modulation Calibration Parameters .
uin Communication System Nama PAR A
dB dB my (=2}

4B

10000 oW 0.00 % .00 .00 1.00 107.7 T %
R ¥ 000 .00 1.00 113.4
z 0.00 0.00 1.00 1104

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

probability of approximately 95%.

* The uncertainties of MermX, ¥ Z do nol affect the E* Feld uncertainty ngide TSL (see Pages 5 and 8),
® Mumernical lineanzaton parametar: uncartainty il requered
F Uncatsinty it determined using the mis. devation from linesr respanse appling rectangular distibution and i expressed for e squara of the

figld value,
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ES3I0V3- 5N:3226 January 11, 2012

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

Calibration Parameter Datermined in Head Tissue Simulating Media

Relative Cnndur.ﬂvlty Dapth Unct.
f (MHz) © Parmittivity © {Sim}F ConvF X | ConvFY | ConwFZ | Alpha {mm] (k=2} |
| 750 41.9 0.89 £.42 B.42 5.42 0.27 208 | +120%
a0 41.5 0.87 6.06 6.06 6.06 0.35 1.74 +12.0%
810 0 400 | 140 5.23 5.23 5.23 073 1.21 t120% |
1950 40.0 1.40 4.98 4.98 4.98 0.58 1.41 +120 %
2450 .2 1.80 4.50 .50 4.50 (.73 1.26 +12.0%
2600 38.0 1.96 4.32 4,32 4.32 0.77 132 +120% i

" Fraquency walidity of £ 100 MHz anly applies for DASY wd 4 and higher (see Page 2), slse i| s resbicied to + 50 Mz, The uncedainty i the RSS
af the ConyF unceainty at calbration frequency and the uncertalnty for the Indicated requency band.

" At frequancies below 2 GHE the vaddity of lissue parametens (¢ and o) can be relaxed 1o+ 10% I iguid compensation femua is appied 1o
measured SAR values. Al fraquencias abowe 3 GHz, the validity of issue parametars (& and a1 s resiicied to £ 5% The uncedtainty is tha RSS of
tha ConvF uncertaindy for indicaled targel lissue paramelers

Certifcate No: ES3-3225_Jan12 Page 5 of 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ES30V3- SM:3225 January 11, 2012

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

Calibration Parameter Determined in Body Tissue Simulating llladia

| f(MHz)" p."n:'.f.'.':fw m?w Y| conX | ConvEY | comEz ' Alpha ?:nﬁ 'ilu:cz'i
750 55.5 0.98 6.27 6.27 §.27 0.36 174 | £120%
o900 | 850 | 105 6.07 B.07 B.07 029 | 202 | £120%
1810 53.3 1.52 4.92 4.92 492 0.50 157 | +120%
1850 53.3 1.52 4.87 4.87 4.87 0.59 | 149 | £120%
2450 52.7 1.95 4.30 4.30 4,30 0.68 116 | £120% |
2600 525 218 412 442 412 | 08B0 | 099 | +120%

¥ Frequency validity of £ 400 MHz only sppikes for DASY w4.4 and higher {see Page 2. eisa i |s restriced 1o £ 50 MHz The uncertainty |s the RES
of thve Conn uncerainty ai calibeation frequency and the uncarainty for the ndicated frequency band

" AL requencies below 3 Gz, the validity of ssue parameters (cand o can be relaxed o & 10% il iquid compaersasian fammula is applied @
mensured SAR values. Al frequencies above 3 GEZ, the validity of lissue parameders (c and o) is restriched 1o = 5%, The uncedainty is the RSS of
the ConwF uncananty for indiceted target tissua parsmatars,

Cartificate No: ES3-3225_Jlani2 Page & of 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ES3I0VI- SM:3225 January 11, 2012

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

15 = - - —— - 7
] E : :
2 111
2 - f |
E- 1C|_=.. i.. ™ - ‘_ - n. -
5 9T . T
5 c : ! |
17 T . 0 SO S N |
o H 1 H H |
o B i i 1
(6 T
0.5 1 "_l L1 1 1 L1 L1 | I i 1 1 | L
0 500 1000 1500 2000 2800 3000
f [MHz]
e R
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerilicate No: ES3-3225_Jan12 Page ¥ of 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ES30VI- SM:3225 January 11, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
o ol
[} ¥ A5 a
- - -
.
1 (] [
] - . ] -
. . .
b :&_.t7 o4 nlsllu:- _D e 3 . . "HL-'U?. na -:-;u.:ne
) | . . =, ) . b . .
. r £ [
- * a * L
s T . EiE -3 L ns
1% . am i
- L] (3 " » L]
T L4 ¥ I Tok o ¥ Z

'lnénn|;||||i|||§|||§|__.||_||__;,
-1 o A 0 50 100 -._Igﬁ
. Rel[7]
'II.IIT‘nII-k E’E’.El_.‘ﬂ"lﬂ:' :H-ﬁ-l:' ZLL?I'-.d-h‘
Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Author Data

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW

Dates of Test Test Report No FCC ID:

ICID

2503A-REQ70UW

ES300V3- 5M:3228 January 11, 2042

Dynamic Range f(SARnead)
(TEM cell , f = 900 MHz)

Input Sigral [uv]

SPAOLINE B AL I R .I.:i i R !

10 107 1 1o 10
SAR [mWiem3]
L _* | .|
X earm X st mjlmmd W compensates
* . L.
¥ not compensated £ cormpensated £ rat compersated

E
W
R i B | ]
0= 10-= A 108 10 10
SAR [mWicmd]
5N = 3|
X companseated X not compeneated ¥ compeneated
¥ not cempansated £ sormpensated Z mat compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certficate No: ES3-3228_Jan12 Page 9 of 11
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ES3DV3- BM:3225 January 11, 2042

Conversion Factor Assessment

f = 900 MHz WGELS RS (H_convF) f= 1810 MHz WGLS R22 (H_convF)
Ao | 1
| I
! =
]
T
- | g ™
£ I% | 5
g [ F
i |2,
3 3
18- .,
L1
of
8o S S i —1 PRI I T TN T
i 1 Ei] ! 0 = a7 ] E ] i .+ = m * F
g llmmj PRt
& L] 2] L
anaytzal rreasred A

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

Devighon

Lebabsbo00
o mE e N

-1.0 -0B -0 04 -02 00 02 04 08 048 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate Mo: ES3-3225_Jan12
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Author Data

Andrew Becker

Dates of Test

December 25, 2011 — January 25, 2012

Test Report No

RTS-5955-1201-37

FCC ID:

L6AREQ70UW

ICID

2503A-REQ70UW

ES30W3- 5N:3225

January 11, 2012

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

Other Probe Parameters
Sensor Arrangament Triangular

| Conneclor Angle (7} Mot applicable
Mechanical Surface Detection Moda anabled
Oplical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter - H0mm |
Tip Length 10mm |
Tip Diameter T dmm |
Proba Tip o Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip lo Sensor Z Calibration Paint “Zmm |
Recommeanded Measurement Distance from Surface 3mm

Cerlificate Mo: ES3-3225_Jan12
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

Calibration Laboratory of S,
. A Schweizerischer Kallbriendianst

Schmid & Partner % g Service suisse détalonnage

Engineering AG T g Servizio sizzaro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland €€,ﬁ$f Swiss Calibration Service

el T B
Aocredited by the Swiss Ascredilation Service (SAS) Acereditation Me.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilataral Agreement for the recognition of calibration certificates
CALIBRATIONCERTIFICATE 1
Clbject ET30VE - SN:1644 .

Calibrafion procedures} QA CAL-01.v8, QA CAL-23.v4, QA CAL-25,

Calibration dale: November 15,2001 5 cn o iers s

This calibration cartificate documents tha racaability 1o national standards, which realza tha physical units of measuements (56
Tha measuremants and the uncenainties with confldence probablily are given on ihe ipflosing pages and are pan of the carificate

Al calibradions have bean conducied in the dosed laboratory facility: environment tempersters (22 & 3)°C and humidity = T0%.

Calibration Equiprmeend used (MATE critical far calibralion)

[PimayStwawss [0 TcolDme(CenficmaNo) | ScheoundCatbraton |
Powei mitar E44198 GBA12038T4 31-Mar-11 (Mo, 217-1373) | Apr-12 |
Fower sensor E44124 My41488087 39-Mar-11 (Mo, 217-01372) E Apr-12 |

| Roforance 3 d8 Atenuator | SN:850843c) | 20Marti(No.217.01388) Apet2 0 |

| Resfizrence 20 dB Alenualon SN S5086 [208) 20-Mar=11 (M. 217-001367) __I Apr-12 |
| Reference 30 dB Atenualor SM: 55128 (308 26-Mar-11 {No. 217-01370) | oz
Reterance Probe ES30V2 SN 3013 28-Dec-10 (Mo, ES3-3013_DeciD} E Diec-11

| maEs 5N; 654 FMay-11 (No DAE4-654 Mayl1) | May-12
Secondary Stangarss | B | CheckDae{ntosse) | Scheduled Check |

| RF generter HP Ba48E LS 3642001700 4-Aug-E9 (in houss chesk Age-11) | In house check. sgr13 |

| Natwork Analyzar HP B7S3E US37300535 | B0t (in houss check Det-11) | I house ehick: De-12 |
Nama Functan ]

Cakbrated by: doton Kighraf - iaburdny Tachviien

| Approve by e Pokonie . Tachwical Manager
|
|

| This calitration cenificats shall nat be repreduced excepl in full withoul writlen approval of the labarabory.

|ssuad: Novambar 17, 2011

Carificata Mo: ET3-1644_Movi1 Page 10f 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

Calibration Laboratory of A8, Schweizerischer Kallbrierdisnst

Schmid & Partner % Service sulsss d'stalonnage
Enginearing AG T Servizio svizzere di taratura

Zoughaussirasse 43, 8004 Zurich, Switzarland ":z.dlﬁg? Swiss Callbration Service

Aceredited by !e Swiss Accrediaton Service [SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Servica is one of the signatories fo the EA

Multitateral Agreamant for the recegnition of calibration certificates

Glossary:

T5L tissue simulating liquid

NORMzx .2 sensitivity in free space

ConvF sensitivity in TSL / NORMx v,z

DCP diode compression point

CF crizst factor (1'duty_cychke) of the RF signal

AB C modulation dependent linearization parameters

Polarization ¢ @ ratation around probe axis

Polarization 3 4 rotation around an axiz that is In the plane nomial to probe axis (at measurement canter),

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

Calibration is Performed According to the Following Standards:

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

o) IEC 622081, "Procedure o measura the Specific Absorption Rate (SAR) for hand-held devices used in ciose
proximity to the ear {frequency range of 300 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NOFRMx y 2: Assessed for E-fleld polarization 8 = O (f = 900 MHz in TEM-call; { > 1800 MHz: R22 wavegusde).
MORMzx,y,z are only intermediate values, |.e., the uncertainiies of NORMx y.z does not affect the E*-field
uncartainty inside TSL (5ae below ConvF).

«  NORM(xy.z = NORMx .z * frequency_response (see Frequency Response Chart). This Nnearization is
implemented in DASY4 softwara versions later than 4.2, The uncertainty of the frequancy response is included
in the stated uncertainty of Canwt,

=  DCPxy.z: DCP are numercal inearization parameters assessed based on the data of power sweap with CW
signal {no unceriainty required). DCP does not depend on frequency nor media.

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

o  Axy.r Bxy.z Cey.z VReyr A B, Care numerical linearization parameaters essessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum cakibration range expressed in RMS voltage across the diode.

+  ConvF and Boundary Effect Paramelers: Assassad in flal phantom using E-field (or Temparature Transfer
Standard for | = B0O MHz) and inside waveguide using anabyical field distributions based on pawer
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 parameiers are
u=ed in DASYY software to improve probe accuracy cloge to the boundary. Tha sensitivity in TSL corresponds.
to NORMy, v,z * ConvF whereby the unceriainty cormesponds to that given for ConvF. A frequency dependent
CaonvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

= Sphercal isatrapy (30 deviation lram sotropy). in a fiald of low gradisnts realized using a flal phanlom
exposed by a patch antenna.

*  Sensor Offsel The sensor offset comespands to the offset of vitual measurement center from the probe tip
{on probe axis). Mo Wwlerance required.

Cerlificale Mo ET3-1644_Novll Paga 20f 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET30WE — SM:1644 Movember 15, 2011

Probe ET3DV6

SN:1644

Manufactured: November 7, 2001
Calibrated: November 15, 2011

Calibrated for DASY/EASY Systems

{Neta: non-compatible with DASY2 systam!)

Cartificale No: ET3-16484_ Now {1 Page 3 of 11
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Author Data Dates of Test

Andrew Becker [ December 25, 2011 — January 25, 2012

Test Report No

FCC ID: ICID

RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET3DVE- SN 1644 MNovember 15, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Basic Calibration Parameters

Sensor X Sensar Y Sensor 7 Une (k=2)
Norm {pVivimiT" 1.71 197 1,98 +10.1%
DCP (mv)" 983 a8.4 ~_5ad ]

Modulation Calibration Parameters )
uiD Communication System Name PAR A [ c | VR Une"
dB dB dg | ™V k=2] |
10000 W 0,00 x 000 0,00 1.00 140.4 2.2 %
¥ 000 .08 1,00 118.6
Z 0.0 0.00 1.00 146.5

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
i_pmt}abllitr of approximately 95%,

* Tha uncerlainbas of Homix,¥,Z do not affect the E-fald uncenainty Inside TSL (see Peges 5 and B).
. Mumal'bul linsanzalion parameter: untédainty Not required

* Lincartainty i datarmined using tha max, deviaton from snear responsa applying ractangular distibution snd b5 expressed tor the souana of the
Tiedd walue.

Carlificale Mo, ET3-1844 _Movid Page 4 of 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET30VE— SM: 1644 Movember 15, 2091

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Calibration Parameter Determined in Head Tissue Simulating Media

i . Relative | Conductivity I [ Depth Unct

{1 {MHz} Permittivity {S/m) | ConvF X | ConwF¥ | ConvFZ | Alpha {rm) (k=2}
750 | 419 D89 625 | 628 @ 628 | 067 | 1499 £12.0% |
800 41.5 0.87 586 5.96 5.96 0.72 1.88 +12.0 % |

pﬂﬁl_ 40,0 1.40 | 510 510 510 | 063 | 238 +12.0% i

: 2450 | 392 1.80 | 4.34 4,34 4,34 l (.89 1.73 +12.0 %

* Frequancy validity of 2 100 MHz only applies for DASY wi.4 and higher {see Fagas 2), eise il Is restrictad 1o + 50 MHz. The uncariainly i the RS5
of the ConvF uncemainty al calibeation faguency and Ihe uncerainty for the ndicated frequanty band.

" AL frequencies below 3 GHz, the valdity of lisswe paramelens (o and o] can be retaxed 1o+ 10% If guid compansaiion fomnula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of lssue paramelers: (v and o) i raalriclsd 1o £ 5%, The uncefainty is tha RES of
Ihe ConvF uncestaindy for indicated target lissue paramoters

S S s -
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET3DWE- SM: 1644 Movember 15, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1644

Galihratinn Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth Unct,
f[HH:J | Permittivity” | (Sim)" ConvF X | ComvF Y | ConvFZ | Aipha  {mm) | (k=2 |
750 55.5 0.96 6.18 B.18 616 | 079 | 186 | +120% |

| 1

|

800 | 550 _] 105 | 582 | 592 | 592 Tg.m_. 226 | +120%

1810 53.3 5 1.52 4.B4 469 | 489 0685 | 260 £120% |
| 2450 527 | 185 4.14 a1 | a1a | 100 | 137 | #120% |

© Fraqueney validity of + 100 WHz only apples: for DASY vd.d and higher {(ses Page 2), alse il is rastriclad 1o £ 50 MHE. The uncertenty is the RES
af the ConvF uncerainty 8 calbration frequency and the uncedainty for the ndcated freqpeency band.

F frequencies below 3 GHz, the validity of tissue paramaters (= and o) can be refased 4o £ 10% if bqund compensation fomua is applied to
maaswed 54R values, Al frequencies above 3 GHz, the validity of lissue paramesers (& and &) is restricted to * 5%. The uncerainty is the R5S of
the ComeF uncaraanty for indicated largel Bssue parametans,

Certiflicate Mo: ET3- 1644 Nowv11 Page 8 of 11
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETIDVE— SN 1644 Movember 15, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 8.3% (k=2}
Certificale No: ETS-1544_Nov11 Page 7ol 11
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETIDVE- SN: 1644 Nowvernber 15, 2011

Receiving Pattern (¢), 5 = 0°

=600 MHz, TEM =1800 MHz R22
N > . " . m . &
Ted X Y . Tet X ¥ F
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= a0 o-N

§ |
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[ HE .| -_:.=_L _..E_-_I_= ] fohed b bl ) i) J
150 -the 51 v T 0o e
Roll [7]
- L] »
|-.D'Hsz £ E-Ti]-L- M.‘i]_s.’H.- EG'JTJI-
Uncertaimy of Axial lsotropy Assessment: £ 0.5% (k=2)
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET3DVE— SM: 1644 MNovember 15, 2011

Dynamic Range f(SARcad)

(TEM cell , f = 300 MHz)

10:
|
|
10° l
= fo
= !
E -
= b (0
g O
3 Lo
£ | -
102 L.
3
-
,I
10% =
[
100+ — 5 by oy '
10 10+ 107 il 10 10
SAR [mWWicm3]
. o] Y
X compensated X mot compensated ¥ compensated
*] o] *]
% not compensated £ compensated Z not compensated
2 0
g
T
o 0o gt
E .
] 1
£ ;
10 102
SAR [mWicm3]
& N .
X componsated X not com pansated ¥ compensated
- . |
¥ nol compensated Z compensated Z nol comaensated
Uncertainty of Linearity Assessment: £0.6% (k=2)
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET30VE- SM: 1644 Newvermber 15, 2011

Conversion Factor Assessment

f=T50 MHZ. WGLS RY (M_conwE} = 2450 MHz WGLS R22 (H_com)
s 41
- n
a
3 . .', i_; =
4 g
5 i
" .
a- - - - (iR - - .: T
=] 1 n 'Iil 40 1] L1 [ ] L . ::.:'\I =] b ¥ Ll
" | ! " W | = -
ario R sndizy S
Deviation from Isotropy in Liquid
Error (4§, 4), f =900 MHz
cC
=
o
=
&,
-0 -0& 068 04 02 00 02 04 06 0B 1.0
Uncartainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Other Probe Parameters

| Sensor Arrangement E T Thangular |
Connector Angle [*) Mok spplical:ll'ij

L'_hiem_é-r'ﬁcal Surface Detection Mode T e

| Oplical Surface Detection Mode enahled

| Probe Cverall Length T 3T mm
‘Probe Body Diameter 10 mm

| Tip Length 10 mm

| Tip Dismater 6.8 mm I
Probe Tip to Sensor X Calibration Point 2.7 mm |

i Prabe Tip to Sensor Y Calibration Point 27 mm
Prabe Tip to Sensor £ Calibration Point 27 mm |

“Recommended Maasurement Distance from Surface | 4 Tli

Cardificate Mo: ET3-1644_MNovid Page 11 of 11
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Author Data

Andrew Becker

Dates of Test

December 25, 2011 — January 25, 2012

Test Report No

RTS-5955-1201-37

FCC ID:

L6AREQ70UW

ICID

2503A-REQ70UW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasss 43, 8904 Zurich, Switzariand e

Accredited by the Swizs Accrediistion Sarvice (SAS5]
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

ciert  RTS (RIM Testing Services)

Schwelzertscher Kallbrierdienst

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

Acereditation No.: SCS 108

Cartificata Mo: ET3-1643_Mar11

CALIBRATION CERTIFICATE

Object ET3DVE - SN: 1643

Calibration procedurals)

Calibealion date. March 8, 2011

Calibralion Equigmernl ussd (MATE critical for Galifiratan)

QA CAL-01.v7, QA CAL-23.v4, QA CAL-25.v3
Calibration procadure for dosimelric E-field probes

Thez calibration cemdicata documants the bacasnllity ba nasonal standards, which realize tha physicsl urds of meassemans | 51)
The measurements and tha uncerainties with confidence probabiiy ane gven on the folowing pages and are parl of the cendficate.

All calirations have been conducted in the dosed [aborory facilily. emaronment femperature (22 ¢ 3)°C and humidity < 70%

Primary Standards o Cal Date (Carficate Ho.) Scheduled Calibration
Power matar E44108 GEH 23T D1-Apr-10 (hg 217-01126) agr-11
Fowar sensor E44124 MY41405277 D1 -Apr-10 (Mo 21 7-08126) Agr-11
Prwer sersor E44124 MY41438087 01 -Apr-10 (Mo, 21 7.01138) Agre11 -
Reference 3 0B Allenualor SN 55054 (3c) H0-Mar-10 (Ho. 217-01155) Mar-11 _
Relarerce 20 08 Allenualor | SN 55088 (Z0b) 30-Mar-10 (Ho. 217-01167) Mar-11
Halarenos 30 48 Atlenualor SN 58129 (30 HkMar-10 (Mo, 29701160 Mar=11
Rufereres Probe ES30VZ | SM 3013 20.Decd0 (Mo ES1-3013_Dee ) D11
DAEA S 654 23-Apr-10 (Ho. DAEA-654_Agri0) Agir-11
Swcondary Standards = Chack Dale fin housa) | Scheduled Gheck
RF generator HP BE46C LS 36420001 T d-Aug-38 fin house check Ocl-(19) In house check: Oal-11
Hebwor Anahyzer HP B7S3E | US37300565 1B-0et-01 fin howse check Ocl-10) In house check: Ocl-11
Name Funeiion Signatura . T
Callbrated by: Jeton Kastrati Laboratory Technicien [Ei ' |
| Approved by: Kalja Pekovic

- AL

Thits calibration cartificate shall not b reproduced sxcept in full without written appnoval of the laboratory.

Issaeds March 10, 2011

Cedificale Mo: ET3-1643_Mari1
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Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Teughausstrasse 43, B004 Zurich, Switzerland

Schvweirerizscher Kakbrisrdienst
Sarvice suisse d'dtalonnage
Servizio svizzero di laratura
Bwiss Calibration Ssrvice

Accrodited by the Swiss Accredilation Service (SAS) Agereditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
MiuiGlsteral Agreement for the recoghition of calibration certificates

Glossary:

TSL ftissue simulating liquid

MNORM:z, v,z sensitivity in free space

ConvF sensilivily in TSL / NORMx, v,z

DCP diode compression paint

CF crest factor (1iduty_cycle) of the RF signal

A B C modulation dependant linsarization parametars

Polarization in rofation around probe axis

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

e, 5 = 0= normal 1o probe axis

Calibration is Performed According to the Following Standards;

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rale (SAR) in the Human Haad from Wiraless Communications Devices: Measuramant
Technigues®, December 2003

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

Methods Applied and Interpretation of Parameters:
«  NORM: .2 Assessed for E-field polanzation 8 = 0 {f < 200 MHz in TEM-cel; [ > 1800 MHz: R22 waveguide).
MORMz,y,z are only intermadiate values, Le., the uncertainties of NORMzx,y,z does nat affect the E¥-fiekd
uncartainty inside TSL (sae below ConwvF).

*  NORMx v,z = NORMx, vz * frequancy_responze (see Frequency Response Chart), This lineanzation s
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequancy response is includec
in the stated uncertainty of ComvE,

«  DCPxy.z: DCF are numerical linearization parameters assessed based on the data of power sweep with CW
signal [no uncertainty required). DCP does not depand on frequency nor mesdia.

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

* Ay .z Bxy.2Z Cry.Z are numerical linearization parameters in dB assessed based on the dala of power
sweep for specific modulation signal, The parameters do not depend an frequency nor media,

« VA VR iz the validity range of the calibration related to the average diode voltage or DAE voltage Inmy.

« ConvF and Boundary Effect Parameters: Assessaed in flat phantom using E-field (or Temperature Transfer
Standard for { = 800 MHz) and inside wavequide using analytical fisld distributions based on power
measurements for f > 800 MHz, The same setups are used for assesament of the paramelers apphed for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
usad in DASY4 software to mprove probes accuracy closa to the boundary. The sensitivity in TSL corresponds
to NORMyx, y.z * ComeF whereby the uncertainty coresponds to that given for ConvFE. A freguency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

= Sphescal isatropy (10 deviation from sotropy): n a feld of low gradients realized using a flat phamaom
exposed by a patch antenna,

+* Segnsor Offsel. The sensor offset cormasponds to the offsal of virtual measurement center from the proba tip
{on prabe axis). Mo ielerance reguired.

Cortificale Mo: ET3-1643_Mar11 Page 2 of 11
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETIDVE - SM: 1643 March 8, 2011

Probe ET3DV6

SN:1643

Manufactured: November 7, 2001
Calibrated: March 9, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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Author Data
Andrew Becker

Dates of Test

December 25, 2011 — January 25, 2012

Test Report No

RTS-5955-1201-37

FCC ID:

L6AREQ70UW

ICID

2503A-REQ70UW

ETA0VE- BN:1843

March 9, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

Basic Calibration Parameters

Sensar X Sensor Y Sensor Z Une (k=2)
Marm (phi(yimy’)" 177 188 1.76 +10.1 %
OCP {mv)" 991 ) 845 100.0
Modulation Calibration Parameters L
' UID Communication System Namea PAR A B c VR Une®
dB dB dB my (k=2}
10000 CW 0.00 | X oonn 0o 400 107.8 2.2 %
¥ .00 0.00 100 | 1094
Fi o0 000 100 | 1081

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 uncertaintes of MormiLY.Z do not affect the E" Siehi uncertainty inside TEL {See Pages § ard &),
® Mumarical linearization parameter: uncertainty nol rejuinad
= Uncertainty is dalarminad using lve mas. devdalion from near resparse apglying rectanguisr distribution snd = expresasd for the souane of (e

field value

Ceartificate Mo: ET3-1643_Mar11
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETiDVNE- SM:1643 Marzh 9, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

Calibration Parameter Determined in Head Tissue Simulating Medla

1 {MHz) © p.'?:t'ﬂi'{:f'.y m?gr:ncjﬂvh ConvF X | ConvFY | ConvFZ | Alpha m? II:-::;}

750 41.9 0.89 6.50 6.59 659 | 081 | 177 | +12.0%
00 #5097 6.21 6.21 621 | o074 | 188 | +120%
1810 40.0 1.40 5.15 5.15 545 | 056 | 230 | +120%
1950 40.0 1.40 496 4.96 496 | 057 | 235 | +12.0%

© Frequency validity of £ 100 MHz only apples for DASY w4 4 and higher (see Pege 2}, eisa it is restricled i + 50 MHZ Tha uncamainty is the RSS
af tha ConvF uncarianly al calibeSon fsquency and the utcedaindy e the mdcatad frequency band

Fal Trequéncias below 3 GHz, the validity of Essue parameters (2 and o) can ba refaced b ¢ 10% i liquid compensaton fommuia is applied o
measured SAR values. AR requencas abave 3 GHz, the validity of Gssue parametars it and o) & rastricied fo 4 5%, The incertainty is the RSS5 of
the ConuF uncerainty for indicated targel tissue paramesers,

Cerlificate No: ET3-16843 Mar11 Peoe 5 of 11
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETIDVE- SM:1643 March 9, 3011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1643

Calibration Parameter Determined in Body Tissue Simulatmg Media

Relative Conductivity Depth Unct.

| 1(MHz)° | Permimivity " (&im}" ConvF X | ConvF Y | ConvFZ | Alpha | (mm) [k=2}
750 55.5 0.96 628 .29 6.29 0,78 1.83 £12.0%
ano 55.0 1.05 f.13 6,13 ‘ 6,13 0.72 1.98 +12.0 %
1810 53.3 1.52 472 472 | 472 065 | 260 | x+120%
| 1950 533 1.52 472 472 | 472 065 | 239 | x120%

“ Frequancy valdiy of £ 100 MHz only spplas for DASY wi 4 and hgher (see Page 1, eize il is restricled 1o+ 50 MHZ The uncanainty is the RSS
of fha ConvF uncensinly al calibrafian frequency snd 1he uncaranty far the ndcated freguency band.

F Al frequencies below 3 GHz, the validdy of ssue parameters (£ and o) can be relaxed ta & 10% if fiquid compensaian Tormeka is applied io
measured SAR valugs. Al requencies abave 3 GHz, the validily of lissue paameaters (cand o) s resiricled 1o + 5%. The wcertainty is the RSS of
the CorvF uncarainty for indicated targe? ke pammars,
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ET30WE- 5N 1643 March 9, 20011

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

Vo - : : T

14

12

T ="T
-

08

Frequency response (narmaized)

D'If_ . N . ........

D&

0 - I o S I - _I_I_I_.'_; T :,__-_J |_;_L

] 500 1000 1500 2000 2500 0o
T [MHz]

e R

Uncertainty of Frequency Response of E-field:  6.3% (k=2}
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ET3DVE- SN: 1843 Wiarch 9, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz TEM f=1800 MHz R22
e w0
7% e ;) i
¥
& i LEr wa .|_|.-_||n " e ..- . 1-.‘-:_ r":‘ wa us_‘:u:
e . ) ELTY s ’ LLTY
. = ] - ® " . .
Tek = ¥ . Tat x ¥ 2

1) : : H i
E [ ap - -;-1 _.__..—.g--:i_ t—'l—-—l—liq B SRR S o L2 B S A | ;'_4 e
i 54 . .......................................
| L 1 I L 1 1 I 1 ] 1 1 1 1 1 1
1 ] | 1
50 Il]l'l 50 1] 50 i) 150
- Rioll[]
. [ L]
1JTE{*I¢ ECO MHz "IT_M’I-I.' 2500 Mz
Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Author Data

Andrew Becker

Dates of Test

Test Report No FCC ID:

December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW

ICID

2503A-REQ70UW

ETIDVE- SMN1B43

Inpat Signal [uY]

Dynamic Range f(SARcad)
(TEM cell, f = 900 MHz)

— L i ; | i -
10 10+ 0! i3 ior ¥
SAR [mWiem3]

LY * .
¥ compensated ¥ not compencsated Y compensated
[+] o [»
' not compensated £ compensated Z not compensated

March 8, 2011

g s ;
= ot ;L.- .
E L i
w il
=z -!h . =T T I
10r4 102 10 100 1o 10t
SAR [mWWom3|
o = Ll
X compenzated X not com pensated ¥ compensated
L+ . *
¥ rgt compersaied I compensated L not compansated
Uncertainty of Linearity Assessment: 1 0.6% (k=2)
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ET30VE- SN 1643

March 8, 2011
Conversion Factor Assessment
f= 1950 MHz WGLS R22 (H_comF) f = 750 MHz, WGLS R (M_comF)
W H i
=N -"\. -.1l .'u- - '.l'u- ’ .'l." o .;.'l :‘l.ll": - W1} il ol "
fm= 2 frm
-] & - "
A ipn rerered iyl T
Deviation from Isotropy in Air
Error (¢, 9), f =200 MHz
C
g
g
>
&
-i2 -08 -06 -04 -02 00 0.2 0.4 0E 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Andrew Becker | December 25, 2011 — January 25, 2012 | RTS-5955-1201-37 L6AREQ70UW | 2503A-REQ70UW

ETADVE- EN:1643 Warch 9, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

Other Probe Parameters

Sensor Arrangament Triangular
Connector Angle (7} Mol applicable
Mechanical Surface Detection Mode enabled
Oiptical Swrface Detection Mode disabled
Probe Overall Langlh 337 mm
' Probe Bady Diameter 10 mm
Tip Length 10 mm
Tip Diameter 6.6 mm
Probe Tip to Sensor X Calibration Peint T 27 mm
Probe Tip lo Senser ¥ Calibration Paimnt 2.7 mm
Probe Tip o Sensor 2 Calibratian Paint 27 mm
Recommeandad Measuremen! Distance from Surface 4 mim
Certificate Moc ET3-1643_Mar11 Page 11 of 11
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Author Data
Andrew Becker

Dates of Test

December 25, 2011 — January 25, 2012

Test Report No

RTS-5955-1201-37

FCC ID:

L6AREQ70UW

ICID

2503A-REQ70UW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzartand

Accradited by the Swiss Accraditation Sarvice (SAS)
The Swiss Accreditation Service is one of the sighatories lo the EA
Multilateral Agreement for the recognition of calibration cerlilicates

MR

K e

Accreditation No.: SCS 108

Schweizerischer Kallbrierdiznsat
Service suisse d'élalonnage
Servizio svizzero di taralura
Swisa Calibratlon Service

Client RTS {RIM Testing Services) Certificate No: DB3ISV2-446_Jan11
CALIBRATION CERTIFICATE |
Object DB35V2 - SN: 446

Galibration procedureis)

|

Calibration data:

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 21, 2011

This calibration cedificate documants the fraceability to national standards, which realize tha physical units of measuremants (51).

The measurements and the uncerainties with confidence probatidity are given on the Tollowing pages and are part of the cerificate

Al calibrations have been conducted in the closed |aboratony facility. envronment e perature (22 = 3)°C and humidily < 70%.

Calibration Equipmeant wsad (MATE critical for calibration)

Primary Stardards

Powar meter EPM-4424
Power sensor HP 84814
Raterence 20 dB Afleruator
Type-M mismatch combination
Rafarance Probe ES30V3
DAE4

| Secandary Standards
Power sensor HP BAB1A

RF generator RES SMT-06
Netwark Analyzer HP 8753E

]
| Caliorated by:
i
| Approvied by

D &

Cal Date (Certificats MNo.}

_Schaduled Calibration

GBIT480704
US37282783

SN 5086 (20g)
SN 5047.2 / DEZ2T
Sh: 3205

She: 601

LY

MY41002317
100005
USI7I005A5 54206

Mame
Dirmce ey

Katja Pokovic

06-Olct-10 (Mo, 217-01 266)
060k 10 (Mo, 217-01266)
20-8ar-10 [N 217-01158)
a0-8ar-10 (No. 217-01162)
30-Apr-10 (Mo, ES3-3205_Apr10)
10Jun=10 [N, DAE4-G01_Juntd)

Gheck Dale (in house)

Oct-11
Qct11
Mar-11
bar-11
Apr-11
Jun-11

Schaduled Check

18-0c8-02 {in house check Oet-09)
4-Aug-98 {im house check Oot-0d)
18-Cct-01 {im house check Oct-10)

Fumchan

Technical Manager

In hause check: Oct-11
In house check: Oct-11
In houssa chack: Oct-11

Signature

0%
-

g calibration cerificate shall not be reproduced sxcept it full without wetten approval of the laboratory.

lasued: January 21, 2011

Certificate No: DB35V2-446_Jan11
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N : S
Calibration LBbDl'atDl'? of {{MEF 5 Schwelzerischer Kallbrierdienst
Schmid & Panner iﬁ ¢ Sarvice sulsse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ':.;”fﬂ;\\‘_}:‘h S  swiss Calibration Service
Frlpgl e
Aceredited by the Swiss Accreditation Sarnvice [SAS) Accraditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the E&
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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) 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
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:
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.

¢ Anfenna 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 paramelers are measured with the dipole
positioned under the liguid 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.
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 parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.

DASY Version DASYS V52.6

Extrapolation Advanced Extrapolation

Phantam Maodular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency B35 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations were applisd.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mhaim
Measured Head TSL parameters (22.0+0.2)°C A.3+6% 0.89 mho/m £6 9o
Head TSL temperature during test {218=202)°C -

SAR result with Head TSL

SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measurad 250 mW input power 238 mW /g
SAR nermalized narmalized o W 9.56 mW /g
SAR for nominal Head TSL parameters normalized to 1W 9.63 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL sondition
SAR measured 250 mW input power 1.56mW /g
SAR normalized normalized o W 624 mW /g
SAR for nominal Head TSL parametars normalized o W 6.27 mW fg + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 498102 -T7.7 [0
Retum Loss -22.2dB

General Antenna Parameters and Design

[
‘! Electrical Delay {one direction) | 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 semingid coaxial cable. The center conductar of the feeding line is directly connected to the
secand arm of the dipola. The antanna is tharefore short-cireuited for DC-signals.

Mo excessive force must be applied to the dipola arms, because they might bend or the soldered connections near tha
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on Cctobar 24, 2001
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DASYS Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35SV2; Serial: D835V2 - SN:446

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

Medium: HSLS(O0

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

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

DASYS Conliguration:
+  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
«  Measurement SW: DASYS2, V52.6.1 Build (408)

» Postprocessing SW: SEMCAD X, VI14.4.2 Build (2595)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mecasurement
grid: dx=53mm. dy=3mm, dz=5mm

Reference Value = 57426 Vim: Power Drift = 0,04 dB

Peak SAR {extrapolated) = 3.600 Wikg

SARI1 g) = 2.29 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2.790 mW/g

0dB = 2.79%mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
. it
Schmid & Partner % Service suisse d'étalonnage
Engineering AG & Servizio svizzero di taratura

Zeaughausstrasse 43, 8004 Zurich, Switzerland ey ) i
Wyl

Accradited by the Swiss Accreditation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognilion of calibration certificales

RTS (RIM Testing Services)

Client

Swiss Calibration Service

Accreditation No.: SCS 108

Gertificate Na: D1800V2-545_Jan11

[CALIBRATION CERTIFICATE

i ]

Ohject

Calioration procedurads)

QA CAL-05.8

Caifibration date

All calibrations have been conducted in the closed laboratony facility: emvironment temperature (22 = 3)°C and hurridity < 7055,

Cafibration Equipment used [M&TE cntical for calfbration)

January 13,2011

D1800V2 - BN: 545

Calibration procedure for dipole validation kits

This calibraton cemiicale docirments e Iraceability to national standards, which realize e physical units of measurements (51)
The measuraments and the uncersinbes with confidence probability are given an the followsng pages and sre pan of the centdicate,

[ Prirmary Standards o # _Cal Date [Certificata No.) Schedulad Calibration
Power matar EF'MuHQA GBEIT480T04 OE-0ct-10 (No. 217-01266) Oct-11
Power sensar HE B481A US37292783 OE-0ct-10 (Mo, 217-01268) Oet-11
Referenca 20 dB Atlenuator SM: 50848 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 5047.2 7 06327 B0-Mar-10 (Mo, 217-01162) har-11
Retargnca Probe ES30WVI SM: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN: 801 10-Jun-10 (Mo, DAES-601_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Check
Power senaor HP 84814 MY41092317 18-0ct-02 (in house check Oct-09) T in house chack: {:!{:1 11
AF ganarator AAS SMT-06 100005 4-Aug-99 (in houss check Oct-09) Im house check: Oct-11
Network Analyzer HP B753E USITIF0585 54206 18-0ct-01 (in house check Oct-10) In howse check: Cct-11

Mami Function s|gm1um
| Calibrated by: Démca ey Laboratary Technician i fﬂ) m
| Approved by: Tochnical Menager

kot ko

Tms calibration cerificate shall nol be reproducid arcepl in full withou! written approval of the laboratony.

lssued. January 14, 2011

Ceificate No: D1200V2-545_Jan11
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. L R TH
Calibration Laboratory of 5"‘13_’;?3 Schwelzerischer Kalibrierdienst
Schmid & Partner e Service suisse d'éalonnage
Enginaﬂ fing AG e Servizlo svizzere d| taraturs
Zeughausstrasse 43, BOD4 Zurich, Switzerland ’-4_',«:}_%:\?; Swiss Calibration Service
LUH LD
Accredited by the Swiss Accraditation Senvice (SAS) Accreditation Ne.. SCS 108

The Swiss Accreditation 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
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a} |EEE Std 1528-2003, “|EEE 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, "Procedura to measure the Specific Absorption Rale (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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Paortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

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 Foint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncerainty 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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Author Data
Andrew Becker

Dates of Test

December 25, 2011 — January 25, 2012

Test Report No

RTS-5955-1201-37 L6AREQ70UW

FCC ID:

ICID

2503A-REQ70UW

Measurement Conditions

DASY system configuration, as far as not

given on page 1.

DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 20°C 40.0 1.40 mha'/m
Measured Head TSL parameters (220202 °C 3B5 6% 1.43 mhoim & %
Head TSL temperature during test 21.2202)°C — n—an
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measurad 250 mW input power 102mW /g
SAR normalized mormalized to 1W A40.8 mW /g
SAR for nominal Head TSL paramaters normalized to 1W 40.0 mW /g = 17.0 % (k=2}
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measurad 250 mW input power S26mW /g
SAR normalized normalized to 1W 21.0mW i g
SAR for nominal Head TSL parameters nomalized to 1W 20.8 mW /g = 16.5 % (k=2)

Cenificate Mo: D1900V2-545_Jan11
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Appendix

Antenna Parameters with Head TSL
Impadance, transtormed 1o fead paint - 50810+ 180
Relum Loss - 34.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

After long tarm usa with 100W radiated powear, only a shght warming of the dipole near the feadpoint can ba maasurad,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
secend arm of the dipole. The antenna is therefere short-circuited for DC-signals.

Mo excessive force must ba applied to the dipele arms, because they might bend or the solderad connections naar the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on Novemnber 15, 2001
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DASYS Validation Report for Head TSL

Date/Time: 13.01.2001 14:52:49
Test Laboratery: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN:545

Communication System: CW, Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U12 BB

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

Measurement Standard: DASYS (IEEE/EC/ANST Co3.19-2007)

DASYS Configuration:
+ Probe: ES3IDV3 - SN3205; ConvF(5.00, 5.09, 5.09); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
«  Measurement SW: DASYS2, WA2.6.1 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 Wike

SAR(1 g) = 10,2 mW/g; SARI(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12,743 mW/g

= “4.50
r.2n
-10.80

-14.40

-18.00

0 dB = 12.740mW /g
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Impedance Measurement Plot for Head TSL
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Cﬂlibll‘ﬂﬁﬂn Laboratory of Eﬁw@ S Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ‘-ﬁ c Sarvice sulsse d'étalonnage
Engineering AG g, Servizlo svizzero di taratura
Zeughaussirasss 43, 8004 Zurich, Switzerland 14"?:\?@* S  Swiss Calibration Service
Ayl
Accredited by the Swiss Accreditation Sendce (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muititateral Agreemant for the recognition of calibration certificales

crent RTSURMTesRgSSHIcEE) Gertoate No: D245OV2-747_Nov11

Calibration date:

This cafibration cenificate documents the raceabilty o naticnal standarmds, which realize the physical units of measwramenta (51},
The messurements and the uncartainties with confidence probakilite are given on the foliowing pages and are part of the carificata.

| All calibrations have been conductad in the ciosed labaratony facility: envonmant temparature (22 « 3)°C and humidity < 0%,

| Calibration Equipment used (MATE critical for calibration}

| Primary Standards (iD# Cal Date {Cartificate No.) Schaduled Calibration
Fower meter EFM-4428 .GBET-!ED?N 05-0c-11 (Mo 217-01451) Oet-12
Power sensor HF B4B1A US37282783 05-0ct-11 (No. 217-01451) Oct-12
FAaterance 20 d8 Attenuator 5M: 5084 (20g) 29-Mar-11 {Mo. 217-01368) Apr-12
Type-H mismabch combination SM: 5047 2/ 068327 28-Mar-11 (Mo, 217-01571) Apr-12
Faterence Probe ES30VA SM: 3205 29-Apr-11 (No. E53-3205_Apr11) Apr-12
DAE4 SN: 601 Ol 11 (Mo, DAES-BDT_Jul11) Jul12
Becondary Standards 1D # o Chachk Date (in howse) Scheduled Chesk |
Power sensor HP 84814 Y4 1082317 18=0ct=02 {in house check Oct-11) In house check: Oct-13
FF ganarator A&S SMT-06 10000E (= Aapg-39 (in house chack Ocl-11) In howse chack: Cict-13
| Matwork Analyzar HP BTEIE US3I7IROGAE S4208  18-Dct-01 (in housa check Oct-11) In howse check: Oet-12
Marma
Calibraied by: “deton Hastati
Approved by: Kaya Pokovie ¥

Imsued: Movember B, 2011

This calibration cerificate shall not be reproduced ecept in Tull withoul written agproval of the laboragony,
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Calihfatiﬂn Laboratory of Qq"'::\;_:_r:‘"z} Schweizeriscier Kallbrierdienst
Schmid & Partner iﬁ Sarvice sulsss d'étalonnage
Engineering AG b Servizlo svizzers di tarstura
Zoughaussirasse 43, 8004 Zurich, Switzerland "-:Mﬁmy Swiss Calibration Service
e
Accredited by the Swiss Acoreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certilicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommendead Practice for Determining the Peak Spalial-
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 1o 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 ent
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
paint 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 liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncertainty required.

+ FElectrical Defay: 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 al 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 systern configuration. as lar as not given on page 1.
DASY Version DASYS VhZ.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d=z =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calculations were appled.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (22.0£02)°C T Tx6% 1.84 mha'm £ 6 %
Head T5L temperature change during test =05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 138mWig
SAR for nominal Head TSL parameaters rarmalized to 1W 54.1 mW fg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW input power G3ImW /g
SAR for nominal Head TSL parameters normalized o 1W 253 mW /g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint 52504130
_Ft-elurn Loss -31.2dB

General Antenna Parameters and Design

Electrical Delay (one directian) i 1.161 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducter of the feeding ling is directly connected to the
second arm of the dipale. The antenna is therefore short-circuited for DC-signals.

Mo excassive lorce must be applied to the dipole arms, because they might bend or the scidered connections near the
leadpaint may be damaged.

Additional EUT Data

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

Date: (09,1 1.201
Test Laboratary: 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 = 184 mhofm; £ =37.7, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration;
«  Probe: ES3DVI - SN3205; ConvFid.45, 445, 4.45); Calibrated: 29.04.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Flectronics; DAE4 Sn61; Calibrated: 04,007,201 1
« Phantom: Flat Phantom 5.0 ifront); Type: QDOOOPS0AA; Serial: 1001

« DASYS52Z 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=5%mm. dy=5mm, dz=3mm

Reference Value = 102,1 Vim; Power Drifl = 0,04 dB

Peak SAR (extrapolated) = 28,853 W/kg

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

Maximum value of SAR (measured) = 17.782 mWig

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