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Tissue Parameters

Recipe for liquids below 1 GHz:
Water 35-58%

Sugar 40-60%

Salt 0-6%
Hydroxyethyl-cellulose <0.3%
Preventol-D7 0.1-0.7%

Recipe for liquids above 1-3 GHz:
Water 52-75%

DGBE 25-48%

Salt <1.0%

SAR measurements were made within 24 hours of the measurement of liquid parameters. Relative
permittivity and conductivity are within £5% of the target.
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850 MHz Body Liquid
Relative ..
Temp |Frequency| Permativit | Conductivity Conductivity
Date (OC) (MHZ) y (S/ m) _ 1.04 11— —— Target Liquid
824 53553 0.9429] | £ 102 ’ Value
825] 53.5173 09442 | Z. ! = | % 3% Liquid
%’ 0.98 %_ Tolerance
826 53.5269 0.9462 £ 096 f — 5% Liquid
827  53.5101 0.9476] | 2 (o4 | - Tolerance
835 53.4087 0.9607| | S 0.9 — 2014/05/30
2014/05/30f 21 836 53.3945 0.9627 0.9
837] 53.3877 0.9645 820 840
846 53.333 0.9796 Frequency (MHz)
847 53.3334 0.9811
848 53.3288 0.9826 Permittivity
849 53.3256 0.9845 59 T e
"S 58 ¢ Valﬁe ¢
= 57
-‘g 56 == 5% Liquid
E 55 Tolerance
B 54 =——-5% Liquid
= A Tolerance
s 53 = —
& 5 e 2014/05/30
51
820 840
Frequency (MHz)
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P PP g
1900 MHz Body Liquid
Relative
Conductivit
Temp |Frequency| Permativit | Conductivity onduetivity
Date °0) (MHz) y (S/m) XH- —— Tarlget Liquid
= Valu
1850|  54.1432 1.5058| | £ 157 T —o—so}aoLeiquid
1855  54.1067 1.5124( | = Tolerance
.‘E 1.52 ——-5% Liquid
1860 54.0867 1.5209 5 Tolerance
1865  54.0704 1.5296] | € |47 20140530
1870 54.0688 1.5362| | S = 1(14/06/11
2014/05/30| 20.6 1875 54.0551 1.5446 1.42
1880  54.0467 1.5529 1845 1895
1885 54.0428 1.5604 Frequency (MHz)
1890 54.0436 1.5682
1900 54.045 1.5829 Permittivity
1910[  54.0349 1.5955 iy ——
1850[  53.7887 1.4806f | £ Value
1855] 537717 1.4927 g o Lkl L L L e Liauid
1860 53.7586 1.5034 E s3 —— _5% Liquid
Tolerance
1865|  53.7689 1L5125) ) 2 201410530
1870 53.7811 1.5234] | 2 51
2014/06/11| 22 1875  53.8049 1.5322| | & “ 0106
1880  53.8257 1.5387 1845 1895
1885 53.8476 1.5443
Frequency (MHz)
1890 53.8648 1.5477
1900 53.8754 1.5525
1910 53.8414 1.5539
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Test Equipment
SAR 3 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F11/5G2MA
Robot Staubli TX90 1/C/01 N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1637 N/A N/A
Phantom
SAM Twin SPEAG SM 000 TO1 DA 1638 N/A N/A
Phantom
Elliptical Phantom SPEAG QD OVA 001 BB 1124 N/A N/A
Software SPEAG Dasy52.6.2.482 N/A N/A N/A
Device Holder SPEAG SD 000HO1 N/A N/A N/A
Data Acquisition SPEAG DAE4 1266 2011/05/30 | 2014/05/30
Electronics
SAR Probe SPEAG ES3DV3 3244 2014/3/19 2015/3/19
SAR 4 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F11/5GW9A
Robot Staubli TX90 1/A/01 N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1639 N/A N/A
Phantom
SAM Twin SPEAG SM 000 TO1 DA 1640 N/A N/A
Phantom
Elliptical Phantom SPEAG QD OVA 001 BB 1125 N/A N/A
Software SPEAG Dasy52.6.2.482 N/A N/A N/A
Device Holder SPEAG SD 000HO1 N/A N/A N/A
Data Acquisition SPEAG DAE4 1265 2013/06/11 | 2014/06/11
Electronics
SAR Probe SPEAG ES3DV3 3260 2014/3/19 2015/03/19




FCC ID: 2ABUE-BP100-2-2-1

CETECOM
g

IC Cert. No.: 11915A-BP100221 SAR Test Report - Appendix C - Misc Page 5 of 46
Shared Equipment
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
900 MHz Body SPEAG MSL 900 110518-7 5/30/2014 N/A
Tissue Simulant
1900 MHz Body 5/30/2014 —
Tissue Simulant SPEAG MSL 1900 100824-3 6/18/2014 N/A
835 MHz Dipole SPEAG D835V2 4d155 2013/6/6 2014/6/6
1900 MHz Dipole SPEAG D1900V2 5d172 2013/06/10 2014/06/30
Network Analyzer Agilent FieldFox N9923A | MY51491621 2013/06/21 2014/06/21
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Diclectric SPEAG DAK-3.5 1023 2012/02/20 2014/02/20
Measurement Kit
Synthesized CW Agilent 8371213 US37101255 N/A N/A
Generator
Power Meter Agilent E4419B MY45101996 2013/06/03 2015/06/03
Power Sensor Agilent E9300A MY41498484 2013/06/04 2015/06/04
Power Sensor Agilent E9300A MY41498492 2013/06/04 2015/06/04
Radio
Communications Rohde & CMU 200 101821 2013/06 2015/06
Tester Schwarz
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Equipment Calibration/Performance Documents:

Attached:

SAR Probe ES3DV3 Calibration Report
835 MHz Dipole Calibration Report
1900 MHz Dipole Calibration Report
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Calibration Laboratory of 2L, :
Schmid & Partner = g it i
El'l'gi'nael'il'lg AG _—ﬁ Servizio svizzers di taralura
Zrughausstrasse 43, 8004 Zurich, Switsarland 2‘-&ﬁ~* S . fwine Cxilication Sirvice
TE:
Accredied by the Swiss Accreditabon Service {SA5) Accreditation o2 SCS 108
The Swiss Arcreditation Sended 15 one of the siynasories b the BA
Muliflataral Agresment for the recognition of calibration certificates
Client Gl'llrbllm usa Gertificate to: ES3-3244_Mar14
|CALIBRATION CERTIFICATE |
|
Object ES30WA- SM:a04d
Cafibration procedures) &.ﬂ. CAL-01.v9, QA CAL-Z305, LT CAL-26 6

Calibration procedira for desimatie E-field probes

Calibration dase: March 19, 2014

This calbration cartificate documants the iracesbdily 1o national standands, which realize the physical wits & messunemants (51),
Tha maaauremaild snd the incertanties with confidence ponahlity ere green on ke Tollowing peges and ae pan of ihe canfificals

Al calibralioes have baen conducted in the closed |labarsary faciliy: anvircomant tempanature [#2 £ 3°0 and homidly < T0%.

Calitralion Equpment usad (METE critcad far catibration)

[ Fimary Stardards i Gl Datn (Carificats Mo | | Schacued Calevation
Povar metar E44138 GB41293874 Od-Apred 3 {ha. 217017330 Apr-14-
Praar ganger EA412A | WY1 4E60A7 [d-Apr1 3 dia, 21704733) Apr-14
Hied 308 Atenuslor | S 55054 () Od-Apr-1 3 {Ma, 21701 737H Apr-14 ]
Refarance 2 dE Attemiator S S5ETT (20 Cd-Apr-13 Mo, 21701735} Apr-14
Hefarance 30 di Atteruiator SH 55120 (30b) Od-Apr-13 {Ma, 217-01730) Apr-id
Refarance Prose ES30V2 L 30-Dec-13 (Mo, ES3-3013_Dectd) Doc-14
DAE4 5h- 6E0 13-Diais-13 (Mo, DAEA-S80_Decid) Dec-14
Secondary Stendards i Check Dale {in houss) Sehaduied Cheek
AF generaior HP BELEC U BEE4R T A-Aup-59 [in hoisa check Apr-13) n h:-u_%g‘!;m Apr-16
Metwak Analyrer HP BTSIE USSTA0505E SE-0ct-01 din house chech Oot-13) n horiss- check: ©ol-14

Mame Fursticn Sign fars |
Calibrated by Ciaie Laubier Latirainy Techrician t 'l
H
Approved by Iartja Prodecwn - Tachnical Managar ’ﬁéﬁ;}‘i

Issusd: March 20, 2004

Cortificabs Mao: ES3-3244 Marld Page 1 of 12
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Calibration Laboratory of it 5 Schwelzarischor Halbrardsanst
Schmid & Partner ] C Service suisse d'étalonnage

Engineering AG g Survizio svizzero d taratura
Zoughausstrasse 43, B004 Zusich, Switzedand e S guiss Callbration Sarvice

Ly T, ol
Aecraditad by the Swiss Accrecitation Servics [SAS) Accragitation Ma.: SCS 108
This Swiss Accreditation Servioo is ono of the signatories to tha E&
Multilateral Agreamant far tha recognition of calfiration certificates
Glossary:
TSL tissue simulating lguid
NORMx.y,z sersitlvity In free space
ConvF sersilivity in TSL ) NORMxy.z
oCPR diode compressao point
CF crest factar (1/duty_cycle) of ihe RF signal
ABCD medulation deperdent linearization parameters
Polarization i protation arcwnd arobe axis
Palarzation & 4 rotation arcund an axis that ls in the plane rormal o probe axs (i measumement center),
l.e., 8 =1 is nrormal fo probe axis

Connactar fegle informiation used in DASY system to align probe sensor X to the robot coardinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommendad Practice for Datermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR] in the Hurran Head from Wireless Communications Dewces: Measurement
Technigues”, June 2013

b) JEC B2209-1, "Procedure to measure the Specific Absonption Rate {SAR) for hand-held devices used in close
proximity to the ear (fraquency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o NORMxy,z Assessed for E-field polarization & = 0 (f = 000 MHz in TEM-cell f> 1800 MHz: R22 waveguide)
NORMxy.z are only iniermediate values, i.e., the uncanaintes of NORMx v,z dees not affect the E el
uncartaknty irside TSL (ses below ComeF).

«  NORM(fx.y.z = NORMz.y, 2 ™ frequency_response (see Frequency Response Charl), This linearization is
Implemented in DASY4 software versions kaler than 4.2, The unceriainty of the Feguency responsa is included
in the stated uncertainty of ConvF,

= [DUPxy.2 DECP are numaerncal lineanzation paremelers assessed based an the data of power swesp with CW
signal (o unceriainty required). DCP does not depend on frequency nor media.

+ PAR: PAR s the Peak to Average Rabio that ks net callbrated but determined based on the signal
charactaristics

o Ay Bxpz Cxpz Depz VReyz A, B, C, D are numerical Bnearization pammatars assessed basad on
the cata of power sweep for specic modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibralion range expressed in RMS valtage across the diode.

®  ConvF and Baundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for 1 < 200 MHE2) and inside wavegusde using anahdical field distributions based on power
measuremnents for f = BO0 MHz The same ssetups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typscal uncertainty valuss are gven. These parameiers are
used in DASYA softwaie lo improws prabe acouwracy close 1o the boundary. The sensitivity in TSL cormespands
to NORMy, .z * ConuvF whereby the uncertainty comesponds 16 that given for ConvE. A Trequency dependent
ConvF is used in ASY version 4.4 and higher which alows extanding the: validty from + 50 MHz to £ 100
hHz,

=«  Sphencal sotropy (30 deviabion fror iscdropy): in a field of low gradsants realized using & flat phantom
axpasad by a patch antanna.

= SBanzor Ofzed The saneor offesl comeeponds to the offeal of virual meazurermant cantar feom the probe tp
{on probe axis). No tolerance required.

«  Connector Angle: The angle is assessed using the information gained by detsmeining the MORMz (no
uncertalnty required).

Cerificats Mo: ES3-3244_Mari4d Page 2 of 12
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ES30WE - SM:3244 March 19, 2014

Probe ES3DV3

SN:3244

Manufactured:; May 5, 2009
Calibrated: March 19, 2014

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY 2 systeml)

Catificade Mo ES3-1244 Marid Papa 3 of 12
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ES30VE- SN:3244 March 19, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3244

Basic Calibration Parameters

Sensor X Sensor Y Sensor 2 Unc [k=2}
Marrn (it im) )" 131 1.33 1.31 101 %
DCP {mv)™ .5 108.1 102.0 =
Modulation Calibration Parameters
wio Communication System Name A B c o VR TP
dB | dByv di miv (k=2}
o oW x| on 0.0 0 | 000 | 2186 | 5%
¥ 0.0 oo | 10 223.E
= 2 60 | on im0 2178
gg'- UMTS-FOD (WCDMA| X 3.25 66.2 178 2.91 1488 | 207 %
¥ | 518 g6.3 | 183 1308
e p—— rd 3,36 7.8 18,0 144.5
é{f{:“' | GEM-FDD (TOMA. GMEK) PR CER 4.3 230 | 538 | 126 | 5%
i 86T 84.9 222 1256
__ |z | w308 1.6 253 1498
Bﬁsm- GPRS-FOO (TOMA, GMSK, TH 0-1) x| 2001 931 235 656 | 1963 | x25%
¥ | o537 96.2 23.4 1346
R Z | aass 48,9 25.2 1317
10027- GPRE-FOD [TOMA, GMSK, T (-1-2) b A4 40 a0.9 o35 4 a0 1974 1.7 &
DAEB
¥ | 4234 90,5 28,7 127 E
Z | 3588 98.8 2a.7 1248
Eﬂgﬂ GPRSFOD [TOMA, GMSH, TH 0-12-3) | X 48.50 100.0 oo 7 3.55 135.1 +1.9%
Y | s W00 | 214 BEECE]
Z 43,47 98,7 224 1342
E;E‘LEEL COMAZOO0 (1RTT, RC3) X | aea G55 180 357 | 1421 | 2040%
¥ 370 65,6 180 13 &
& 399 66,7 9.0 1428
10100~ LTE-FOD [SC-FOMA. 100% RB, 20 R BE.D 10.3 BT | 1383 | 17 %
AR MHz, QPS5
¥ 5,30 67.9 16.9 1476
L Z | ®ab 67.7 | 194 1416
10103 LTE-TOD [SC-FOMA, 100% RB, 20 M 050 73.4 4.8 029 [ 1368 | 0%
_CAB MHz, GFSK)
i .04 73.3 25.1 1296
2 0.26 732 24.9 1262
10708 LTE-FOC [SC-FDMA, 100% RB, 10 X 625 GB.6 183 5.80 1377 | H4A%
CAB MHz. CPSK)
¥ | B.25 674 40,8 146.E
Z | 630 7.2 19.8 139.3
1015%- LTE-TOD (SC-FDMA, 50% RB, X hHz, | X 0.7E T5.0 258 8.23 1428 | $B3%
AR QRSH)
¥ BAT 72.4 24.8 124.8
z D42 T4 25.9 147.7
107134~ LTE-FOLOr {55-FLIMA, DU HB, UMz, | X 502 G6.1 8.0 EXE 1Mz | 1A%
CAR QPSH) o .
¥ 5,81 GE,4 10,2 1434
Z | sar BE.7 19.8 135.8

Carificeta Mo ES5-3244_Marid Paged ol 12
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ES3DVI- EM:3244 March 19, 2014
10i8d- LTE-FOD {SC-FOMA, 1 BB, 20 Mz, % 4.04 BE.2 TR 6,73 1380 4%
CAB CPSK)
¥ | 487 | BT 19.9 145.7
o £ 489 BB 19.8 1574
10172- LTE-TDD {SC-FDMA. 1 RE. 20 MHz, ® 785 ¥5.4 365 421 1373 | 30 %
CAB aPsK)
2 TEA T2 27.7 1302
1 £ 75D 55 26.6 133.2
175 LTE-FDD (SC-FOMA. 1 RE, 10 MHz, ® 408 BE.2 10.3 572 1368 +1.4 %
caB QPSH] ]
v | aee BT 100 1418
L z 4.B7 B86.7 18,5 1355
10287- LTE-FOD (S0-FORL, 50 RB, 20 Mz, X B.24 BE.6 19.3 681 1366 14 %
Apg QPEK]
_ ¥ | &3 | err [ 200 1462
Z G206 &7.0 18.7 1363
;TEEL COAA2000 (1:EV-DO,. Rey. 0) % 458 &0 1B.0 376 1813 | 7%
¥ 417 | su3 19,3 | 1374
z 476 8.8 1902 | 1310

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the mvera%: factor k=2, which for a nemmal distribution corespends to a coverage
probability of approximately 25%.

* The uncensinties of MamX,¥.Z do not affect tha F*-5ak ancsstsnty inaide TSL {aee Pagpas § s 7}

"_ Mhimerical Faarisation parameter: unoartairy not requined

I‘umld Il'lalnh.- ta debamingd usrg e max. deviatian fom fnear response soolyng rectangular dist busion snd s aspmeesad Tor 1he squane of e
L valuo

Cerilicals Mo ES3-3244_ Marid Page & of 12
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ES30W I Sh: 3244 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3244

Relative Conductivity Degth™ Unct.
f{MHz)® | Parmittivity” (&m)" ComF X | ComFY | ConvFZ | Alpha® |  [(mm) (k=2)
T30 41.9 0.89 T G.44 6.4 0.62 1.30 2120 %
Bis | 41.5 0.90 6.21 B.21 5.21 0.42 1.58 £120%
00 | 41.5 0.97 6.09 £.00 6.00 0.45 1.52 £12.0%
1750 401 1.37 5.54 5.54 5.54 0.37 171 +12.0%
1900 40.0 1.40 5.22 522 5.23 0.7 1.24 +12.0%
1950 40.0 1.40 503 5.03 503 | 053 1,45 +12.0%
2300 305 | 167 4.93 4.93 493 0.63 1.23 12,0 %
2450 a9z 1.80 4.56 4,56 4.56 0.73 1.42 £12.0 %
2560 281 1.91 448 | 448 448 0.BD 1.28 +12.0 %

© Freguancy validity of = 100 MHz only spoies Sor DASY wi 4 and higher (ses Poge 2}, sted 1 i resinched 1o+ 50 MHz. The uncarainty is the RES
of ine ConeF wncanainty B calbraton fregqueancy and e uncectsinty far 1he indicated frequenay band

" At Fequencies below 3 GHr, the valdty of tissue paramsiens (rand o) can be relaxed o £ 10% 7 bouad compansalion Toomuis & applad o
maasurad SAR valses, Al frequendes above 3 GHz, he valdty of tssus peremebens. (o and o) @ resticted o = 5%, The uncerdainty i@ e RES of
the ComvF uncerainty for indicated larget issue parametars.

# Alpha Depth are detammined durirg calibration, SPEAT warnsns [hel (e rernairing devialion dos b ihe bouesdary affect after compenaation &
aitways bass than + 1% tor equences below 3 GHz and balow + 2% for frequancias batwean 36 GHz at any distance larger than half tha prabe i
digmabes from th houndary

Certificats No: ES5-3244_Mar1d Pege 6 of 12
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ES30W 3 SN3244 March 19, 3014

DASY/EASY - Paramelers of Probe: ES3DV3 - SN:3244

Calibration Parameter Determined in Body Tissue Simulating Meadia

f{MHz) © ng:tr' ﬂm;?mc;i'ﬂw ConwF X | ConvFY | CorwFZ | Alpha® DFHT:;E {Lllangf

750 55.5 0.96 £.20 6.20 620 078 120 | £120%
835 55.2 0.97 615 | .15 .15 0,40 170 | £120%
900 5.0 1.05 B.01 601 .01 052 147 | £120%
1750 534 1.48 487 4.87 4.87 058 147 | #120%
1900 53.3 1.52 4,68 4,68 4.66 0.55 155 | £120%

1850 53.3 1:52 477 477 | 477 0.47 178 | #120%
2300 E2.0 1.51 4.4 444 4.44 0.7 147 | £120% |
2450 527 1.95 4.24 4.4 4,24 D.AD 103 | +120%
2850 2.6 2.00 4.15 415 415 | DET 1.00 | #120%

 Frequency velidity of + 100 MHz anly appies for DASY vi 4 and higher (see Page 2|, sise i |8 restiicled 10 4 50 MHz Tha sncerainty ks the RES
ol the GomE uncerainty al calbrabon frequency and e uncanainty 1or the indicated freguency band

" Al anuences below 3 GHE, he valicily of lEsus paramsalers (= and ) can be delgeed 1o = 105 1 Igdid comosraaton omis & appisd o
maasured SAR values: At frequences abose 3 GHz, he validity of issue parametss (cand o) = restinchsd o @ 8% The unceri=inly is the RS5 of
the CanvF urcsdairdy for indicaled target fEsue phramehen.

= AlphaDeaplh are detamined during calibrafon. SPEAT warranls Tal e remaining deviation dus o e hounday efecl afar compensation &
atways &ss than + 1% for frequenoes hakow 3 GHz and balow 2% for fragusncies bebeeen 3-5i GHz ai any distanca dargar than hall ihe praba ip
dinmeter from the boundary.

Carbficate No: ES3-3244_Mar14 Page 7 of 12
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ES30V 3~ BN:3244 March 18, 2014

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

0 = i i

H -

w12+

E L | _

2 11 o i

1.0+

TTTTr ot

T e Ry SRTETL SNE e IR e [N TR SN 1

Freguancy response

07-

05-

05 |.|i|-|i||:-|||-||i|..||_|_

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

Cartficate Moo ES3-3244_Mar14 Page 8 of 12
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EZ30M3- SN-3244 March 18, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
183 I'ﬂl- i ans F = I _J."--_'\- g4 BB 08
[} o " L] » i . L
Tt & T F Tel A b Z

Errar [d8)

T PR . B e P RS JP i S S

05

L) I 0 an 1|
_— Roil [7]

I-.l'.'lﬁi: [ 1.':3-%!12 '!'Iﬂ_'-!'l.' Vol ﬁ!dl':

Uncarainty of Axial Isotropy Assessmant: £ 0.5% (k=2

) 100 580

Cortificale Mo ES3.-3344 Marid Page 0 of 12
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ES30V3- SM-3244 March 13, 2014

Dynamic Range f(SARpead)
[TEM cell , fovai= 1900 MHz)

1|:|3" .:...E:':!.:..’!.:':.'!: Ll
1054
=
" o0
=] -
L]
a
]
107
1u:_
i : Ey .
107 Ll 1! o 10 &2 10
s SAR [mlicm3] &
3| D
ot comeensated compensated

Ll i .
109 1 16 A 10!

108
SAR miAem3)

[#] .|
rarl eomperEatad cnmpas st

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

Cerfiicaie Mo: ES3-3244 Mar14 Paga 10of 12
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ESIDVE- SM:3244 Mareh 18, 2014

Conversion Factor Assessment

I = 835 MHz, WELS RS (H_comF) f = 1900 MHz WELE R22 (H_comF)
aik Y !_
14 m
: ?
:n:_ y 1-:
Fhy N
i:l'.l: -.‘ Em ,_‘
£ §e
| i %
N | A
1 1 =
Wc;n ' ] 0 o an l =0 L] ujl -éll-.-;c-.-l-ls-l IJi! b} N o ] I P
T 5 &£ aE
Deviation from Isotropy in Liquid
Error (4§, 8), f = 900 MHz

10 -06 -08 04 02 00 D02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2 6% (k=2)
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ES30V3—-SM 3244 Barch 19, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3244

Other Probe Parameters

Sensar Arrangemant Trangular
Canmector Angle () -TB.A4
Mechanical Surface Datection Mode | enabled
Opiical Surface Deteclion Mode disabled
" Probe Cwerall Length 337 mm
_FTGbE_Eiﬁ'jl_Disma‘bar 10
Tip Length 10 ey
Tip Diameter ! 4 mm
Probe Tip to Sensar X Calibration Palnt | 2mm
Probe Tip to Sengor ¥ Cabbration Paint | 2 mm
Frohe Tip to Sensar 2 Callbralion Pon ' Zmm
Recommended Measurement Dislance from Surface Imm

Garificata Noc ES3-3244_Marid Page 12 6T 12
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Calibration Laboratory of
Schmid & Partner

Enginaering AG
Feughaussirasse £3, 8004 Zurch, Switzoriand

ischer Kasib andt
Sarvice sulses dialonnage
Zarvizia svizzero di taratura
Swise Calibrafion Service

Acoredsed by e Swiss Accredilation Service [S45) Accreditation No.: SCS 108
The Swiss Accreditation Servics 5 ane of the signmaories o the EA
Multilateral Agreemant for Bie meognition of calibration certificates

ciet  Cefecom USA Cortificate No: E53-3260_ Mar 14

CALIBRATION CERTIFICATE |

Oijact E330M3 - SN:3260

Caliration procedurals) CA CAL-01.v8, QA CAL-Z3.45, OA CAL-25.u6
Calibration procedure for dosimetric E-fleld prabes

Cabration e March 19, 2014

This calibrefion canficate documents the faceabilly to naticnal standards, wiich reaiize v physical units of measurements (1)
Tho moasuramants and e wncenaintiss with confidencs grobabilty are gren on the falicweng pages and are par of the cerbfcate

All calbrations have bagn congucted in The closed labarsony Baclily: ervironmen? temiporature (22 = 370 and hamidigy < T0%,,

Cafibration Egupment usad (METE critizal tor catbealion)

Primary Standards I o . Cal Date (Cerlilicats Mo} Echeduled Caliration
Porwer meter E44198 | EEa12aEaTs __IZIII-\P.p--15|:h'u_ HAT-H73T) Apr-14

Provenr sensor Edd 12 MY43438087 | Oe-Apr- 13 R0, 1707 33) fpe-18

Rerlerence 3 6B Atteruator SN 26054 (3ch Gd-Apr-13 o, HT-073T) Apr-14
Raferance 20 dB Alenustor M SERTT (M) Ol fpr 13 (Mo, 7-1735) Apr-14
_Reterenmce 30 dB Alierusio SN 55128 (k) Od-fpr-13 (o, HIT-B1736) fpe-14

mmmv "-"fpbﬁ E_S_HD"!."Z 24 313 30-Dpo- 13 [Ho. E53-3043 Dec13)] Dag-14

DaEd N, 630 13-Dec:13 (Mo DAE4-BE0 Dec13) [Cgo-14

Secondary Slandards _* Check Dute (i house) Echeduled Check

RF penerator HP BSap | UISIEARUMTO0 d-Aug-99 [in Fouse check Ape-13) In house checi: Apr 16
Nestwork Araibyzer HP BTSIE LISITHIGES 1E-0el-01 {in hoase check Oa-13) In house check. 014

L
Hame Furchion Elﬂﬁﬂ%ﬂ
Calbrated by Claudio Leusiar Lancratory Tachinkien | )
A

Approved by Kotz Polcae Techrical Manager ﬁ:":ng‘/‘ ?E:

Ezsuad: Manch 240, 20114

Corsificabe No: EE3-3380 Mar14 Page 1 of 12
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Calibration Laboratory of FAEs Schwalzerischer Kalibrierdianst
Schimid & Partner o Sorvice sulsse d'étalonnags

Engineering AG ? 2 Sarvizio svizzers di taraiurs
numgm:rsn:%. 8004 Zusich, Switzeciand ﬁ“ Swins Calibration Sorvics
Accradiled by the Swiss Accreditation Service (BAS) Apcritation Mo.: SCS 108
Tha Swiss Accroditation Servics is one of the signatories ta the E&

Mullibateral Agr for the recogniticn of calibraticn ceriflicates

Glossary:

TSL tissue simulating liould

NORMs, .2 sensitivity in free space

CaonvF sensitivity In TSL ¢ NORMs, vz

DCP dicde compression point

CF crest factor [1iduty_cycle) ol the RF signal

ABLCD modulaton dependent lingarization parameters

Palarization ¢ i rotation around probe axis

Palarization & rotation around an axis that is in the plane narmal o probe axis (@0 measuremaent centar),
i.e., 8 =0 ks normal lo probe axis

Connecior Angle infarmation used in DASY system to align probe sensar X to the rebot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommendad Practice for Determining the Peak Spatial-fveraged Specilic
Abscrption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Techniques®, June 2013

b} |EC 82200-1, "Procedure fo measure the Specific Absarpiion Rate (SAR) for hand-held devices used in close
proximity 1o the ear (requency rangs of 300 MHz to 3 GHz)", February 2008

Methods Applied and Interpretation of Parameters:

+  NORMy yz: Assessad for E-field polarzation & = 0 {f = 300 MHz in TEM-cell; = 1300 MHz: R22 wavegulde).
MORM:,v,7 are only intermediate values, ie., the uncertsintios of NORM:x,y,z doss not affect the E-fleld
uncerainty inaide TEL {see below Canvi),

+  NORM{xy.z = NORMx,p.z * frequency_response (see Freguency Response Chart), This linearization is
Implemented in DASY4 saftware varsions kater than 4.2, The uncartainty of the frequency response is ncluded
in the stated uncartainty of ConvF.

*  DCPxy.z DCP are numerical linearization paramelers assessed based on the dala of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor madia,

= PAR:PAR s the Peak to Average Ratio that is not calibrated but determined based an the signal
characteriatics

¢ Axyz Bryz Coyz Deyz VRxyz A B, C, D are numerical linearzation parameters assessad based on
the: data of powar sweep for specific modulation signal, The parameters do not depend on frequency mor
midia. VR & the maximum calibration range expreased in RMS voltage across the diode,

s ConvF and Boundary Effect Paramelers: Assessed in flat phantorn using E-fisld {or Temperaturs Transfer
Standard for | = 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for > 800 MHz. The same setups are used for assesament of the parameders applied for
boundary compensation {alpha, depth) of which fypical uncertalnsy values are given, Thesa parameters are
used in DASY4 softwarae to improve probe accuracy close to the boundary. The sensitivity in TSL eormesponds
o NORMy, 2 * Canvi® whereby the uncertainty corresponds to that given for ComsF. & frequency dependent
ConvF Is used In DASY varsion 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz.

s Sphevcal sotropy (30 deviation from isciropy): in a fizld of low gradients realized using a flab phantam
axpased by & patch antenna.

=  ESgngor Offagt: The senoor offsct coraaponds bo the offast of virtusl measurement canter from the probs tip
(om probe &xis), Mo tolerance reguired,

= Connectar Angie: The anghe is assessed using the information gained by determining the NORM: (no
uncertainty required)

Cartficabe Mo: ES3-3260_Mar14 Pape 2 of 12
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ES3DVE - Bh:3280 March 13, 2014

Probe ES3DV3

SN:3260

Manufactured:  January 25, 2010
Calibrated: March 19, 2014

Calibrated for DASY/EASY Systems

{Hote: non-compatible with DASY2 systaml)

Cartficate Mo ES3-I260_Mar1d Fage 3 of 12
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ES3DV3- SM:3280 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Basic Calibration Parameters
| Sensor X Sensar Y Sensor Z Une (kaZ)
Norm [UVIHmEr | 1.30 1.37 118 £10.1 %
DCP {mV)® | 104.8 1021 104.2
Modulation Calibration Parameters
(111} Communication Systern Name A B c o ViR Unce
d8 dB W dd miv (k=2}
a LW i 0.0 0.0 1.0 000 | 2118 | 3%
¥ [T 0.0 1.0 1857
—Ll Z 0.0 ol 1.0 208 8 |
Fﬂﬁ- | UMTS-FDD (WCDMA] % 3.3 BT.4 188 F] e | M7 |
v | 340 a4 16.7 1346
z 3.34 B7.8 1B.8 145.4
I‘I)i[g?t- GEM-FDO (TOMA, GMSH) x| 3pE0 904 269 .38 1356 | +19%
¥ | 2886 | 887 288 1312 |
— Z| 2991 | sag | 287 118.9 —
él']qsm GPRS-FOD (TOMA, GMSK, TH 0-1) TN | 4406 ama 263 B8 | 1236 | #14%
Y 44001 95.9 2549 1284
=== Z | 4270 | 997 | 264 ETF
éiﬂé"!?- | GPRS-FDD (TOMA GMSH, TH 0-1-2) x| sa0; ag.7 247 480 1300 | 21.T%
¥ | spse 90,6 245 3L | |
| Z | srg2 99,6 24.4 1225 | |
&qlﬂaﬂﬂ- | GPRE-FOD (TOMA GMSK, TN O-1-2-31 | » | sedo 90,6 235 385 [ 48RY | #T%
v | soiz 99.9 233 140.0
z | sBm 90.7 734 126.5
‘1;2"{:1- | CORAZODD (1XRTT, RC3) b | 412 a7.1 18.1 g7 | wes | 2T %
|

400 GE.0 184 131.8
409 G670 18.1 146,9
9.6 ae.2 201 B.67 1441 *1.2%

10100- LTE-FDD [SC-FOMA, 100% KRB, 20
CAR | MHz, QPS5

B35 | 670 | 194 | R
8.2 | 201 417
| 1238 | 777 | 268 | 828 | 178 | 0%

16103- | LTE-TOD [SC-FOMA, 100% RB, 20
LA | MHz, QRSK)

1264 ra.a 271 136.2
12.27 8.1 26.9 122.6
G50 L] 2020 5.0 1428 1.2 %

A ] A I N R - 4 LT
@

10108- | LTE-FOD [SC-FOMA, 100% RB, 10
CAB | MHz OPSK]

¥ | &M 669 19.5 12684
R £ 847 87.7 2004 140,59
10151 LTE-TOD{ZC-FOMA, 500 RE, 20 Mz, 4 171,64 TES 253 g.28 1226 239 %
CAB QPSK)
| — — hi 11.83 7T 26.7 130.6
AU | EFRE 2 1311 [T TR 145.4
154~ LTE-FOD {SC-FDMA. 50°%6 RB, 70 MHz, | X 518 6.2 18,7 575 138.6 | 14 %
CAB OFSK)
vy | &2 672 | 187 146.4
z | 11 6ro | 186 1383

Corificate No: ES3-3260_Mar14 Page 4 of 12
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ESI0VI- SN-3260 March 19, 2014
A0i69- | LTEFOO (SC-FOMA, 1 RB, 20 MHE. *® 510 7.4 198 573 | 3T | 2%
CAB CPEK)

¥ 5.26 57.3 100 1498
Z 5.20 672 16.8 1433
10172- LTE-TOD {SC-FOMA_ 1 RB, 20 MHz. x| 1343 BE.4 0.8 221 1385 | £33%
CAB PSR Il
¥ | 10:53 a0.4 FLE 1218
e z | 1258 | 8514 303 1388
10175 LTE-FDO (SC-FOMA, 1 RE, 10 MHz, % 570 671 19.9 572 1305 | =212%
CAR OFSK) :
¥ | 510 665 | 195 1307
Z 514 (L] 198 1398
10297- LTE-FDD (3C-FDMA, 50% RE, 20 MHz. # 4 615 195 5.8 136:9 1.2 %
AAL QPSk)
¥ B.24 66.0 195 127:4
| B Z | Ba44 676 139 408
10403~ | COMAZD00 {TEV-D0. Rev. 0) * 464 669 183 a7e | 1318 | HT %
ARB
¥ 481 67.4 18.5 1436
Z | 488 671 164 135.2

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

A The uncanaintios of MoemX, ¥, 2 danol affect the E'-5 uncenalnty insiga TSL (see Pages Band 7).
" hiumenical krsarzabon parametar uncenainy nod requined
F Uncerainly is debsrrerad uslng the mes desiation fom inear resporss applying rectanguler distribugon and s expressed for fhe sgusne of e

fizkd value

Cerificate No: ESR1260_Mari4

Page 5 of 12
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ES30V3- SN:3260 March 16, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity ] ] Depth ™ Unct.

fimHE " | Parmittivity” {m) " ConvF X | GonFY | ConvFZ | Alpha® | (mm) {k=2]
T80 41.8 0.88 647 647 | G.A4T 08D 1.12 +12.0 %
B3 415 0.90 6.25 625 | 625 0.31 177 | +120%
00 4.5 ne7r | 648 619 618 | o057 | 131 | s1zow
1750 4.1 1.37 544 248 243 | 04 1.64 120 %

1800 400 A0 | 54T | 647 | 647 | OBO0 | 196 | $120%

16950 400 140 528 5.28 5,26 0,85 1.32 + 120 %
2300 0.5 1.67 4.88 4.88 4,88 Q.80 1.30 x12.0%
2450 382 1.80 4.56 4.58 4.58 080 1.24 +12.0 %
2550 381 1.3 4.41 4.41 4.4 0.7 1.36 +120%

& Friguancy validity ol = 100 Mz oriy aaples for OASY vd.8 and higher (se8 Paga 2], dse it is resiriciad i £ 50 MMz, The uncarainty & the BSS
of ihe Comd uncanainty al celibration reguency and e uncertainty for the rdicated frequancy band.

* an frequencies below 3 GHz, the validiy af lissus parameters s and a) can be relaxed 1o+ 10% i liquid compensation tomus s agpied o
mansurad SAH values Al frequencies ahove 3 GHz, ™e validity of lissoe paranielecs [k and ) @ realricisd 1o+ 5%, The uncentginly is (ha RSS of
the ConvF uncerfainty for indicased terget TRsLE paramesans.

B alphaiDagih e delemrad doring calibration, SPTAS wartants thal the remaining daviatian dun io the boundany effect afer compensatian is
Elways eos han 2 1% for frequencies below 3 GHz and balow = 3% for frequencies bebween 3.6 G4z at any distince largar than half the prabe tip
damater trom the baundary.

Certificate No: ES3-3260_Mar14 Pape & of 12
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ES30NI- Sh:32E0 Margh 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Detarmined in Body Tissue Simulating Media

[ Relative | Gonductivity Depth ™ Unct.

f{MHZ)" | Permittivity" {&tm)” ComFX | ConvEY | ConvFZ | Mlpha®| (mm] {le=2}
750 55.5 0.96 £.22 §.22 622 | 034 188 | +120%
a15 55.2 0.07 £.14 B.14 B.14 0.37 1,79 £12.0 %
200 55.0 1.05 .02 602 B.02 0.56 138 | +120%
1750 53.4 1.49 4.90 4.90 480 | 058 1.48 £ 12.0 %

1000 53.3 1.52 4.69 469 468 050 | 145 | =£120%

1850 53.3 1.52 4.81 481 481 | o054 158 | +120%
2300 528 1.81 4.42 442 | 448 0.80 122 | £120%
2480 BLF 1.85 4.2 | 4.6 4.28 0.58 112 | +120%
2550 526 2.09 4.15 415 4.15 0.80 1.01 +120 %

[ Frequency validity of = 100 MHz only applies lor DASY w84 and higher [sea Paga 2, 6lsa i is restriciad 4 50 MMz, The uncarargy s the RES
of tha Come uncerainty at calibration frequency and 1he uncarainty for the indicated freguency band.

" 4 ragqiensies below 3 GHz. the validity of Bssue paramebars [+ and ) £an be retassd to + 10% # ligud compensation formu s anpled 16
measized SAR values. Al frequancies abowve 3 GHz, the walidity of tissue pacamelers {k and o) is restricled ba £ 5%, The uncedainly & tha RS of
the CorwF uncestainty for indicated et lissos pararmalers

B piphaiDepth ana detarmined duning catbration. SPEAL warrants thal Iha remaining daviation dua o the boundary offact after compansalion =
Eways lass Than + 1% far iequencies below 2 GHz and telow + 2% for frequencies babween 3-8 GHz &t any dishince Brger than Rall the grobe lig
chamebar frem this boundary.

Cerificate No: ES2-3260_Mar14 Pape Tof 12
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ES3DVE- SN:3280 Manch 19, 2014

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

Frequency response [normalized)
a
i
—
1
L]
1
4
1
|
f

Uneertainty of Frequency Response of E-field: * 6.3% (k=2)

Cerlificale Mo: ES3-3260_Marid Pape 8 of 12
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ES30W3- BM:3260 March 19, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz R22
b ] 1]
[ ] L] L] . L] L]
Tes x ¥ L Tol X ¥ =

J
g | . . . :
= |||-k -.—-1—4_.5_5_|—-—f|—q—- r-l'-ii-- 5 Attt — e At e e
E : ' -

F

[

0 -‘\1-1.-. Efb-'_-:ltlx 1E'Fﬁ['-_- ;sﬁ—:

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

Cartflicate No: ES3-3260_Marid Faga 8ol 12
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ESI0VE- BMN:3260 March 19, 2074

Dynamic Range f(SAReqd)
(TEM cell , fova= 1900 MHz)

[0

105
3
E 1
H
E

b1+ L8

19."_

= i giifes 1
i hlig i 10° o
SAR [mWicm3]
_*|
mat compensated compensated

ey it 100

10 1072 1ot

7

BAR [miWemn3)]
. L&

reat compareated O e nEsTed

Uncartainty of Lingarity Ascecement: = 0.86% (k=2)

Cartiticata No: ES3-3260_Marld FPage 10 of 12
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ESI0V3- SN0 March 19, 2014

Conversion Factor Assessment

= B35 MHz, WGELS RS (H_comF) {= 1900 MHz WGLS R22 (H_comF)

LY u
!
lﬂ-‘ k] E
P
f
5 5
ar y
g é 1
| "
] ! h,
] R %
124 %
| “ ™= +
-] H -
t
i
= L]
as - 1
-
o ek T O e ) iR iwe.
[ m 0 o s = © ] L & L ] - » w a
sl ]
SRk ] e 5 = 5|
urmnica FuEa araiii L]

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

AN -NA -NFR N4 N2 0O N2 N4 D& DB 1.0
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)

Cartificale Mo ES3-3260_Mar14 Page 11 af 12
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ESA0VI- SM: 3260 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Other Proba Parameters

Sansor Arrangament Triangular
| Connector Angle %9 -79.1
Mechznical Surface Detection Mode ‘enablad
Cptical Surface Detection Mode cizabled
Probe Owerall Langth 337 mm
Probe Body Diameter 10 i
Tip Length 10 mm
?p Diameter 4 mm
“Probe Tip to Sensor X Calibratian Point Zmm
Probe Tip o Sensor ¥ Calibration Point £mm
Probe Tip o Sensor £ Calbration Point £ mm
Recommended Measurament Distance from Surface Imm

Cerlificale Mo ES5-3260 Mard Page 12 of 12
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughaussirasse 43, B004S Furich, Swilzerland

§ Sehweirerischer Kafibrierdionst

c Sarviea sulsse détslonnage
Sarvlzi avizzero di taraturs

S owiss Calibestion Servica

Accredied by thie Swisks Acoraditation Serdce [S5A5)
The Swiss Accredilation Service is ana of the signetories 1o the EA
Multiialeral Agreerment for the recagnition of callbration eertificates

Cliant Cetecom USA

ICALIBRATION CERTIFICATE
|

hocreditation No: STS 108

Cartiticate Me: D835V 2-4d155_Jun13

Cijact DB3saV - SN: 44155

QA CAL-O5.vE
Caligration procadure for dipole validation kits above 700 MHz

Calinratan procadunafs)

Calration date

Juna 06, 2013

This cadbralion canficata documents the fraceability 1o ralional standamds, wiech realze tha physicad unis of mesaumemants (5],
The messurements and the uncestainties with confldence probability ae given on the following pages and 875 pan of e cerilicale.

Al calirasans have Dean conucted in (he clossd latorstery facilty: emironmant lsmperanire (22 = 3)'C and huimidity < 70%.

Calibration Equipmant usad (ME&TE crilical for caliboation)

| Primary Slandards ! 0 & Cal Das (Cartiticate Mo Srhsechuled Calibratian
Poawer mebar EPM-3424 | GEGT4B0TD O1-Moe-12 (M 1 T-OnE40) 0e-13
Fowar sensor HP BB & | US37ZA2TaS O-Men-12 (Moo 21 7-01640) Ozl-13

| Pafarmnos 20 o AHenision

L 5058 {20k} Qd-fpr-13 (Mo, 217-017346) Apr-14
Typa-t mismaich combination | SM: 50473 ¢ DEITT Oebnbigpr+1 3 (Mo, 21701738 Ap-14
Raferanga Proba ES50YE | BN 3205 2B-Diec-12 (No. ES3-330% Dacta) Dac-13
DIAES SN B 25-fgr-13 {Mo. DAEA-E01_Apri) Ape-1d
Secondary Shandards DA Check Dale (i house) Schoculad Check
Fowar sensor HP B4E1A MYaieasd 1B Q-0 (In nowss chack Oc-11) InMouse sheck: Ocl-13
FF genargior R&S SMT-06 10000E O A58 {in howuse check Dcs11) Iy Feues ek Osl-13
Halwork Anatyeer HF B753E LISATIS05as S4206 1B-C3-071 {in nouss chack Do 2 In Frouse chesk! O0-13
Hama Funetion S nahire
Calbraied by: Laif Khysnar Labomilony Techniomn f el 3
Pt
¥ a—
appoved by Kalje Posiic Tachnicel Mananer /éfé:?' J&g’
Iasuad: June B, N3
This calibeation ceriifivate shall not be rapreduced axsepd |n full withoul witen spproval of the lsbomdony

Gertilicate Mo: DEISVZ-4d155_Juni3

Page 18
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasss 43, 8004 Zurich, Swilesrland

Schweizerischer Kafibriardianst
Barvice suizse d'étalonnage
Bearvizio svizzero di taraiuira
Swiss Callbration Service

Acoreditad by the Bwiss Accredialion Sardce (SAS) Accrediation No.: SCS 108
The Swiss Accreditatian Service is one of the slgnatories lo the EA
Muttilatarsd Agresment for the recognition of calibratian certificates

Glossary:

T5L

CornvF

N/A

tissus simulating liguid
sensitivity in TSL/ NORM xy.z
not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

o)

IEEE Std 1528-2003, *|EEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Daevices: Measurement Techniques®, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FGC 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 Condifions: Further details are available from the Validation Heport at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,
Antenna Parameters with TSL: The dipole i= 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 tha body axis,

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

Electrical Delay: One-way delay between 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
connector.

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

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

Cartificate Mo: DBE3EV2-4d1556_Juni3d Page 20l B
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Measurement Conditions

DASY system configuration, as far a8 not given on page 1.
DASY Version DASYE VE2.8.6
Extrapolation Advanced Extrapclation
Phantom Medular Flat Phantom
Distance Dipole Genter - TSL 18 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5mm
Fraguancy B35 MHz = 1 MHz
Head TEL parameters
The following pararneters and calculations were applied
Temperature Pearmittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 .80 mha'm
Measured Head TSL parameters (22.0+0.2)"C 404 £ 6% 0,94 mhofm £ 6 %
Head TSL temperature change during test =05°C —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Caondition
S8R measured 250 mW inpua pawer 2.48 Wikg
3AR for nominal Head TSL parametars normadized fo 10 8.54 Wikg = 17.0 % {k=2)
SAR averaged over 10 em” {10 g) of Head TSL candition
SAR measurad 250 mW inpit powet 1.59 Wikg
SAR for nomenal Head TSL parameters rirmialized to 1W B.17 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and cakculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'c g5.2 0.87 mhoim
Measured Body TSL parameters (220+02°C 545=€% 1.00 mha/m = 6 %
Body TSL temperature change during test <5 %G s
SAH result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input powar 2.45 Wikg
BAR for nominal Body TSL parameters normalized o 1W 9.55 Wikg + 17.0 % [k=2)
SAR averaged over 10 e’ (10 g) of Body TSL cordition
SAR measured 250 mW input powar 1.60 Wikg
SAR for nominal Body TSL parametars nesrmialized o W 6.27 Wik = 16.5 % (k=2

Cerlificate Mo: DBIEV2-2d155_Jun13 Page 3of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, trarsiormed Lo fead paint S5220-2610
Feturn Less -2 EdE

Antenna Parameters with Body TSL

] frpedance, transformed o feed poinl ATB L -4.5 0

Retum Loss - 25848

General Antenna Parameters and Design

| Electrical Detay {ane direction) 1433 ns

Afier long term use with 100W radiated power. only a sBght warméing of the dipole near the fesdpeint can be measured.

The dipede i mads of standard samirigid coaxlal cabde. The center conductor of the feeding lhe Is directly connected to the
second arm of the dipede. The antenna is therefore shar-circuited for DC-signals. On some of the dipobes, small end caps
are &dded 1o the dipode arms in order to improve matehing when loaded sccording to the posibon as explained in the
Measurement Conditions® paragraph. The SAR dala are not affected by his change, The overall dipole langth is il
according o lhe Standard,

Mo excessiva force must ba applisd to the dipole amms, becauss they might band or the soldersd connections rear the
feedpoinl may be damaged.

Additional EUT Data

Manutaciured by SPEAG
Manufaciured on December 28, 2012
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DASYS Validation Report for Head TSL

Drate: 06.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 4d155

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: o = 0.94 8/m; £, = 40.4: p = 1000 kp/m’
Phantom section: Flat Section

Measurement Standard: DASY S (TEEEAEC/ANSI C635.19-2007)

DASY 52 Configuration:
» Probe: ES3DVA - SN3205; ConvFi(6.03, 6.05, 6.05); Calibrated: 28.12.2012;
o  Sensor-Surface: Imm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 25.04.2013
*  Phantom: Flat Phantom 4.9L; Type: QDO0O0P49AA:; Serial: 1001

« DASYS252.86(1115) SEMCAD X 14697117}

Dipole Calibration for Head Tissue/Pin=230 mW, d=15mm/Zoom Scan (7x7x7 )/ Cube 0;
Measurement grid: dx=Smm, dy=Smm, dz=5Smm

Reference Yalue = 57.245 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,78 W/kg

SAR(I g) = 2,48 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 291 Wikg

O dB =291 Wiz =4.64 dBW/kg

Carnificats Wa: DB3EV2-4d1566_Jun13 Page 5 of B
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Impedance Measurement Plot for Head TSL

B Jum 2823 @833y

EHD sit 1 U FB LSRG 6 -23EET 8 TAATT F B3T3 B3 HHz
L]
D= |
. 5 _--\-‘-

Ls )

A P

| i
AYg » -
1€ e
Hlx
CHZ g1 LOE 3 dB/ REF -2a &8 11-29,687 db B25.200 BAB MHZ

s ! g g
g —=
i i = }
& s EoicE
% e 1 i
L 4
3 F I
v | o
! l ! \ 1
Py h"r
iy | . ! | }
e 1 ! | ! ! | | — — 1)
3TART £35 Eed MOA HHz STOF L B35.080 @00 MHz

Cerlificate No: DE3SVE-44155_Jun1d Paga 6ol B



FCC ID: 2ABUE-BP100-2-2-1
IC Cert. No.: 11915A-BP100221 SAR Test Report - Appendix C - Misc Page 37 of 46

DASYS Validation Report for Body TSL

Date: 05.06.2013
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DB35V2 - SN: 4d155

Communication System: UTD - CW ; Frequency: 835 MHz

Medium parameters used: f= 835 MHz: o= | S/m; & = 54.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEEC/ANS] CA3.19-2007)

DASY 352 Configuration:
= Probe: ESIDV3I - SNI2035; ConvE(6.04, 6.04, 6.04); Calibrated; 28,12.2012;
s Sensor-Surfaee: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom! Flat Phantorm 4 91; Type: QDOOOP49AA; Serial: 100
« DASYS2528.6(1115); SEMCADX 1469(7T11T)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)//Cube 0:
Messurement grid: dx=3mm, dy=5mm, dz=5Smm

Reference Value = 35423 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.62 Wikg

SAR(] g) = 2.45 W/ke: SAR(10 g) = 1.6 Wike

Maximiom value of SAR {measured) = 2.85 Wikg

1.5

V280

0 dB = 2.85 Wikg = 4.55 dBW/kg

Certificate Mo; E3EV2-4d155_Juni3 Page T of &
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Impedance Measurement Plot for Bady TSL
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Calibration Laboratory of _g‘“@-"’g_ Sohwel zarischier Kaliberdienst
Schmid & Pariner i Sarvics sulsse détalonnoge
Engineering AG % Servizio avizzero di taratura
Zeughausstrasss 43, 8004 Zurich, Switzerland f-.;ﬂﬂ@e Swiss Calibeation Servics
Accrediled by fie Swiss Mocraditation Sarvica (S48) Accreditation Ho.  SCS 108

Tha Swise Ascreditation Service is one of the signatories to the EA
Muttilatersd Agreement for the recognition of calibretion eafificates

Cilant Cetecom USA Certificate vo: D1900V2-5d172_Juni3
CALIBRATION CERTIFICATE

Cijec D1800VE - SN: 5d172

Calibeeticn procedures) QA CAL-05.v9
Calibration procedure for dipole validation kits abowe 700 MHz

Callbration dale: June 10, 2013

This-cabbration certificate documenls the raceabdity o nationat standards, which realize the physscal urils of measuramens {S1).
The massuremants and ha uncertsinies with conlidence prabability ana givan on tha foligwing peges and are pan of the cedificals.

Al callbrations hawe baen conducted in the dased laboratary taclity: ararenment lamparatune (22 + 31°C ane humidity < T0%

Calbration Equipment used (METE crilical for caliaration)

Primary Standards | I8 jCBI Digte {Certificate Mo} Schaduled Calration
FPower mefer EPM-d4:38 I GEIT480TI O Men-12 {Me. 217-01640) Qet-13
Pawsr sansar HP 84814 | ISaTeRETED O Menv=12 {he. 217-01640) Opt-13
Aefarence 30 d8 Attauator S BO5E (206} Od-Apr-13 (Mo, 217-01736) Apr-14
Typa mismatch combiration [ BMC 50473 J 08327 Od-Apr-13 (Mo, 21701734} Apr-14
Refarance Probe ES30VG | Br: 3208 28-Oec-12 (o, ES3-2208_[ee12) DapA3
DAES | S8 A5-apr-13 (Mo, DAE4-601_Apr13) Apr-1d

| Sacondary Standards [iow Check Daba in housa) _Schanulzd Chack
Pawar senact HP S4814 MYd1naaly 130102 (in hawse check Oct-11) In hiouse check. Oet-13 |
AF ganarabar R&S SMT-08 100005 0o Aug-28 {in house chack Sct-11) I hease eheck: Cet-13
Mebwtak Analyzer HP B7EIE LIS3T30608 S4206 18034401 {in hausn chisck Oot-13) In hewsa chack: Oct-13

Mama Funetion . Signature
| Galibratad by Jetan Kaslrali Labaratary Techrician — Y T —

Approved by Kaotja Pokowvic Teohnioal Managar

|ssiied: dine 11, 20713
This ealbration cerificate shell nod ba reproduced axcepd in full withou] writien approval of 1he labanatany.

Cenificate Mo: D1900V2-54172_Jun1d Page 1ol 8



FCC ID: 2ABUE-BP100-2-2-1

IC Cert. No.: 11915A-BP100221 SAR Test Report - Appendix C - Misc Page 40 of 46
Calibration Laboratory of o Sehweizarischer Kalibriordianst
Schmid & Partner S g S s A RER
Engineering AG L = Servizo svizzers di aratur
Zeughaussirasse 23, BO04 Zurich, Switzerand iﬁf S swies Calibration Service
Accradiad by the Swiss Accredilaion Service |SAS) Accreditation Mo SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the resognition of catlibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

&) |EEE 5td 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Dacember 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 Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electramagnetic Fialds; Additional Information for Evaluating Compliance of Mobile and
Poriable Devices with FCC Limits for Human Exposure to Radictrequency Emissions”,
Supplement C (Editicn 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 Feport at the end
of the centificate. All figures stated in the cerificate are valid at the frequency indicated.

« Anfenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positionad 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 unceriainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncertainty required.

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

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

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

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

Cartficats No: D1S00V2-5d172_Juni3 Page 2ot B
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Measurement Conditions

DASY system configuration, 35 far as net given on page 1.
DASY Version DASYS VE2 BT
Extrapolation Advanced Exdrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution e, cy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following pararatars and calculations wers spplied,
Temperature Permitthvity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1,40 mhedm
Meagured Head TSL parameters {220 £0.2)°C 393x6% 1.34 mho'm + 6 %
Head T5L temperature change during test < 0.5"C A=
SAR result with Head TSL
SAR averaged over 1 em’ {1 g) of Head TSL Condition
SAR measurad 250 miY input powar | 9,70 Wikg
SAR for nominal Head TSL parameters nommalized o 1W | F9.T Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 250 WY Input power 511 Wikg
SAR for nominal Head T5L parameters nomalized to 1W 20.7 Wheg = 16.5 % (k=2)
Body TSL paramelers
Tha following paramatars and caloulations ware applied
| Temperature Permittivity Conductivity
j MNominal Body TSL parameters 22.0%G 53.3 | 1.52 mha'/m
Measured Body TSL parameters (22.0=02)°C §37£6% | 1.50 mhaim=6%
Body TSL temperature change during test = 0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition

SAR measured

250 mW input power

0,97 Wikg

S5AR for nominal Body TSL parameters

narmalkized o 1W

40.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Bady TSL

condigion

SAR measured

250 mW input power

5.34 Wikg

S5AR for nominal Body TSL parameters

rarmnated o 1W

21.5 Wikg = 16.5 % (k=2)

Certificate Mo: D1900YV2-50172_Juni3
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Appendix
Antenna Parameters with Head TSL

Impedance. franstormed to feed poinl 5380 +4.0j0
Ratum Loss - 25508

Antenna Parameters with Body TSL

Impedance, transtoemed to feed poimd 487 2 +5.0j0 |
Re&turn Loss - 26.7 d3

General Antenna Parameters and Design

| Electrical Daelay (one direction) 1.201ns

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

The dipole is made of atandard semirigid conxial cabla. The center conductor of the feading lne is directly connected 1o the
secord arm of the dipale. The antennd is therelons short-circuited for DC-aignals. On some ol the dipoles, small end caps
ara added to the dipole arms In order Lo improve matching when loaded sccording to the postion as explained in the
"Measurement Condifions” paragraph, The SAR data are not affected by this change. The overall dipole length i stil
accarding o the Standard.

Mo excessive foroe mast be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufaciued by SPEAG
Menufaciuned an June 08, 2012
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DASYS Validation Report for Head TSL

Date: 10.06.2013
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI#OV2; Serial: D1900V2 - SN: 5d172

Communicarion System: UTD 0 - CW ; Frequency: 1900 MHz

Medium parameters used; f= 1900 MHz: o = 1.34 5/m; & = 39.3; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (TEEEAEC/ANS]T C63.19-2007)

2ASYS52 Configuration:
+  FProbe: ES3DV3 - SN3203; ConvFi4.98, 4,98, 4.98); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn6i; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
= DASYS25LET(1137); SEMCAD X 14.6, 10(7164)

Dipole Calibration for Head Tissue/Pin=2350 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 95877 Vim; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 17.6 Wikg

SAR(l g) =97 W/kg; SAR(10 g) = 5.11 Wikg

Maximum value of SAR {messured) = 12.0 W/kg

0 dB = 12.0 Wikg = 10.79 dBW/kg

Carificate Mo: D1900W3-6d172_Juni13 Page 5 of B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN; 54172

Crounmunication System; UID D - CW Frequency: 1900 MHz

Medium parameters ssed: [= 1900 MHz; o= 1.5 S/m; 5 = 53.7; p = 1000 kg'm’
Phantom section: Flat Section

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

DASYSZ Configuration;

L]

Probe; ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
Sensor-Surface: Imm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25,04,2013

Phantom: Flat Phantom 5.0 (hack); Type: QDODOPS0AA; Serial: 1002
DASYS2 32871137y, SEMCAD X 14.6.10(7164)

Date; 10.06.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mnv/Zoom Scan (7x7x7 ) Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 95877 Vim; Power Drift = -0.01 dB
Peak SAR {extrapolated) = 17.0 W/ke

SAR(I g) =997 Wikg: SAR(10 g) = 5.34 Wikg
Maximum value of SAR (measured) = 12.5 Wikg

0dB =125 Wikg = 10.97 dBW/kg

Cartiicate Ma: D1S00V25d172_heni3 Page 7 of &
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Impedance Measurement Plot for Body TSL
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