CETECOM"
L

SAR Test Report - Appendix C - Misc Page 1 of 55

FCC ID: R42MPES1

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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FCC ID: R42MPES1

850 M Hz Body Liquid

) - Conductivity
Temp |Frequency| Relative [ Conductivity
Date (°C) (MHz) [Permativity (S/m) 104 [ o | = e
819| 545718 0.9873| | £ 102 }*ﬁ— Liquid value
= — 5% Liquid
824] 545045 0.0029] | 2 0'92 - = 3% Liquic
829| 544576 0999%| | & 4o - — 5% Liquid
834| 544138 1.0056| | € o4 - Tolerance
o
839 54.3597 1.012( | © 0.92 ¢ — 2014/10/14
844 54.3085 1.0177 0.9
820 840
2014/10/14| 21.9 849 54.2675 1.0237
854 54.2277 1.0291 Frequency (MHz)
859 54.1952 1.0347
864|  54.1547 1.0403 Permittivity
869 54.115 1.0446 59
2 58 " —— Target
879 54.0796 1.0494 = = Liquid Value
884 54.0396 1.0538 E 56 —e— 5% Liquid
5 55 .l Tolerance
E 54 el ety | —o— 5% Liquid
= 53 Tolerance
g 5 ¢ 2014/10/14
51
820 840
Frequency (MHz)
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FCC ID: R42MPES1

1900 M Hz Body Liquid

Conductivity
Temp |Frequency| Relative [ Conductivity
Date (°C) (MHz) |Permativity (S/m) 1.6 —®— Target
€ 1.58 Liquid Value
1850| 51.8844 1.4884 | = 16 | | —e— 5% Liquid
1851| 51.868 1.4899| | = 1.54 - Tolerance
'S 1.52 =X +— -5% Liquid
1852 51.8721 1.492 S 15 -T/ Tolerance
1853] 51.8637 1.4919| | B 148 1 = 2014/10/15
o
o 7 -
oo1a10/15 | 22.1 1880 51.7623 1.5239 L4 o 2014/10/16
1900| 51.6938 1.5444 1.42
1907| 51.6679 1.5509 1843 1895
1908| 51.6664 1.5522 Frequency (MHz)
1909| 51.6636 1.5528
1910| 51.6607 1.5533 Permittivity
1850| 51.4128 148|| oot
1851| 51.4067 1.4817| | = 55 Liquid Value
1852| 51.4005 14826 | £, T S Lhaud
1853| 51.3948 1.4846|| & —e— 5% Liquid
1880 51.3545 15233 | & o Tolerance
2014/10/16| 22.3 . . = 52 === 2014/10/15
1000] 51.3242 L5434 | 2 [ = Eni]
1907| 51.2969 1.549 o 1 | T 20aone
1908 51.2986 1.5494 1845 1895
1909| 51.2942 1.5498
Frequency (MHz)
1910| 51.2843 1.5511
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FCC ID: R42MPES1

2450 M Hz Body L.iquid

. . Conductivity
Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) [Permativity (S/m) 205 | —=— Target
2412| 508907 10807| | & L 4—=H Liauid Value
= | — |=——e=— 5% Liquid
2437 50.8091 2.0186| | 2 L—
2014/10/15| 21.3 'S 1.95 //L/ Tolerance
2450  50.7708 20328 | g L] — 5% Liguid
2462 50.7192 204571 | 2 |+ Tolerance
S 1.85 —
o — iy 2014/10/15
1.8
2410 2460
Frequency (MHz)
Permittivity
2 955 * —=— Target
:é 545 Liquid Value
= —— 5% Liquid
g 535 Tolerance
E 52.5 —e— 5% Liquid
= 515 Tolerance
$ 505 e 2014/10/15
495 r |
2410 2460
Frequency (MHz)
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Test Equipment
SARI1 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F10/5D3NA
Robot Staubli TX90 1/A/01. N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1592 N/A N/A
Phantom
Elliptical Phantom SPEAG QD OVA 001 BB 1092 N/A N/A
Software SPEAG Dasy52.8.1.838 N/A N/A N/A
Device Holder SPEAG SD 000HO01 N/A N/A N/A
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 Dasy52.8.1.838 N/A N/A N/A
Device Holder SPEAG SD 000HO01 N/A N/A N/A
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Shared Equipment

Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
Data Acquisition SPEAG DAE4 1265 1/29/2014 1/29/2015
Electronics
Data Acquisition SPEAG DAE4 1233 3/17/2014 3/17/2015
Electronics
SAR Probe SPEAG ES3DV3 3244 3/19/2014 3/19/2015
SAR Probe SPEAG ES3DV3 3260 3/19/2014 3/19/2015
900 MHz Body SPEAG MSL 900 100818-1 2014/10/14 N/A
Tissue Simulant
1900 MHz Body 2014/10/15 -
Tissue Simulant SPEAG MSL 1900 100824-3 2014/10/16 N/A
1900-3800 MHz
Body Tissue SPEAG MBBL 1900-3800 130604-1 2014/10/15 N/A
Simulant
835 MHz Dipole SPEAG D835Vv2 4d113 2014/04/07 2016/04/07
1900 MHz Dipole SPEAG D1900V2 5d135 2014/04/09 2016/04/09
2450 MHz Dipole SPEAG D2450V2 859 2014/04/08 2016/04/08
Network Analyzer Agilent FieldFox N9923A | MY51491621 2013/06/21 2015/06/21
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Dielectric SPEAG DAK-3.5 1118 2014/04/08 2015/04/08
Measurement Kit
Synthesized CW Agilent 8371213 US37101255 N/A N/A
Generator
Power Meter Agilent E4419B MY 45101996 2013/06/03 2015/06/03
Power Sensor Agilent E9300A MY 41498484 2013/06/04 2015/06/04
Power Sensor Agilent E9300A MY41498492 2013/06/04 2015/06/04
Radio Rohde &
Communications CMU 200 101821 2013/06 2015/06
Schwarz
Tester
Radio
Communications |  Ronde& CMU 200 109879 2013/06 2015/06
Schwarz
Tester
Radio
Communications Rohde & CMU 200 110759 2013/06 2015/06
Schwarz

Tester
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Equipment Calibration/Performance Documents:

Attached:

SAR Probe ES3DV3 Calibration Report
835 MHz Dipole Calibration Report
1900 MHz Dipole Calibration Report
2450 MHz Dipole Calibration Report
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FCC ID: R42MPES1

Calibration Laboratory of D

S Schweizerischer Kalibriardienst
Schmid & Partner e g Service sulsse ¢"étslonnage
Engineering AG % & s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,/F\}\‘,\? Swiss Calibration Service
telul®
Accredied by the Swiss Accreditation Service {SAS) Accreditation Ne.. SCS 108

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

clien  Cetecom USA Certificate No: ES3-3244 Mar14
[CALIBRATION CERTIFICATE

|

Object ES3DV3 - SN:3244

Calibration procecure(s) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for desimetric E-field probes

Calibration date; March 19, 2014

This caibeation cartificate documents the traceabiily to national standards, which realze the physical units & measurements (SI),
Tha measuremants and the uncartanties with confidence probabiity sre gaen on the following pages and ae pan of the cartificate

Al calibraticns have been conducted in the chsed lab y facilty: t bew (22 £ 3)°C ard humidity < 70%.

P

Calibration Equipmant usad (METE critical for calibration)

Primary Standards D Cal Date (Certificate No. | Scheduied Caltwation
Power meter E4419B GB41283874 O4-Apr-13 (Na. 217.01733) Apr-14

Powar sanaor E4412A MY41466087 O4-Ape-13 (No. 217.01733) Apr-14

Refarance 3 0B Atlenualor SN 55054 (3¢) O4-Apr-13 (No. 217.01737) Apr-14

Refarance 20 d& Atteruator SN S5277 (20x) Od-Apr-13 (No. 217.01735) Aor-14

Refarance 30 dé Atterwator SN 55124 (30b) Od-Apr-13 (No. 217.01738) Apr-14

Refarence Probe ES30V2 SN 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec- 14

DAE4 SN 660 13-Dac-13 (No. DAE4-660_Dec13) Dec-14

Secondary Standards D Chack Date (in house) Sehaduad Check

RF genersicr HP B648C US3642001700 A-Aug-59 (In house chack Apr-13) In house chack: Apr-16
Network Ansstyzer HP 8753E US37350586 18-001-01 {in hause check Oct-13) in house chack: Oct-14

Name Furction Sign
Calibeated by: Claudo Leubier Labocalory Techrician

Approved by: Katja Pckorac: Tochnical Manager - 4 3

Issued: March 20. 2014

Thes calibeation carificate shall net be recroduced exceot n full without weitten aporaval of tha laboratory.

Cerificate No: ES3-3244_Mar14 Page 10of 12
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Calibration Laboratory of S, Schweizerischer Kalibrierdenst
Schmid & Partner %’é Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand %, @ > Swiss Calibration Service
Accraditad by the Swiss Accrediation Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muititateral Agreement for the recognition of calidration certificates

Glossary:

TSL tissue simulating Iquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL . NORMx,y,z

DCP diode compression point

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

A BCD modulation deperdent linearization parameters

Polarization ¢ p rotation arcund srobe axis

Polarization 8 & rotation arcund an axis that is in the plane normal 1o probe axs (at measurement center),
i.e., 8 =0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

Mothods Applied and Interpretation of Parameters:
NORMXx,y,z- Assessed for E-field polanzatnon 9 =0(f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncerainties of NORMx,y,z does not affect the E-field
uncertainty inside TSL (see below ConvF).
*  NORM[fx.y,z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the Fequency response is included
in the stated uncertainty of ConvF,

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

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

o Axy.z Bxyz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessad based on
the data of power sweep for specifc modulation signal. The parameters do not depend on frequency nor
media. VR Is the maximum calibration range expressed in RMS voltage across 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 parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby tre uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which alows extending the validty from + 50 MHz to £ 100
MHz,

* Sphencal isolropy (30 deviation from isotropy): in a field of low gradiants realized using a flat phantom
exposed by a patch antenna.

= Senzor Offzet: The sensor offeet corresponde to the offest of virtual measuremant center from the probe tip
(on probe axis). No tolerance required.

* Connector Angle: The angle is assessed using the information gained by detemining the NORMx (no
uncartainty required).

Certificate No: ES3-3244_Mar14 Page 2 of 12
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ES30W3E — BN:3244 March 13, 2014

Probe ES3DV3

SN:3244

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

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ system!)

Certificate Mo; ES3-3244_Mari4 Page 3 of 12
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ES3DV3- SN:3244

March 19, 2014

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

Basic Calibration Parameters
Sensor X Sensor Y SensorZ Unc (k=2)
Norm (u\V/Vim)*)* 131 1.33 1.31 +10.1%
DCP (mV)" 9.5 108.1 102.0
Modulation Calibration Parameters
uip Communication System Name A B c D VR Unc'
| 4B | dBVjHV de mvV (k=2)
0 cw X | 00 0.0 1.0 000 | 2188 | 235%
Y 0.0 0.0 1.0 223.8
z 0.0 0.0 1.0 217.8
:;?g 1- UMTS-FDD (WCDMA| X 3.25 66.2 17.8 291 1489 0.7 %
Y| 318 66.9 18.3 130.8
Z | 336 67.6 19.0 148.5
é%ogv. GSM-FDD (TOMA, GMSK) X [ an 843 23.0 939 | 1296 | 225%
Y | 887 84.9 222 1256
Z | 1305 916 253 149.9
11)%?‘- GPRS-FOD (TOMA, GMSK, TN 0-1) X | 2001 931 235 656 | 1363 | 25%
Y | 2537 96.2 23.4 1346
Z | 30ss 99.9 25.2 1317
é%zr- GPRS-FOD (TDMA, GMSK, TN 0-1-2) X | 4440 90.9 235 480 | 1271 | 117 %
Y | 4234 99.5 227 1278
Z | 3589 99.8 23.7 1248
I‘IJOAO.:"B- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X 46.50 1000 227 3.55 135.1 21.9%
Y | 61.01 100.0 213 139.1
Z | 4347 99.7 224 1342
(1:(10831- CDOMA2000 (1xRTT, RC3) X | 388 65.5 16.0 397 | 1421 | 209%
Y [ 370 65.6 18.0 1286
Z 3.99 66.7 19.0 1428
10100- | LTE-FDO (SC-FDMA. 1003 RB, 20 X | 633 66.9 103 567 | 1383 | #1.7%
CAB MHz, GPSK)
Y | 630 67.9 19.9 1476
Z | 645 67.7 10.9 1416
10103- | LTE-TDOD (SC-FDMA, 100% RB, 20 X | 9.50 733 248 929 | 1266 | 3.0%
CAB MHz, QPSK)
Y | 904 73.3 25.1 129.6
Z | 926 73.2 24.9 1262
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.25 66.6 19.3 580 | 1377 | $1.4%
CAB MHz, QPSK)
Y | 625 67.4 19.8 1466
Z | 630 67.2 19.8 132.3
10151- | LTE-TDD (SC-FDMA, 50% RB,20MHz, | X | 9.78 75.0 259 923 | 1498 | 33%
CAB QPSK)
Y | BA47 72.4 24.8 1249
z 9.42 74.6 25.9 1477
107194 LTE-FDD (ST-FUMA, DU% KB, W0 Mz, G 5.92 66.1 18.0 0./5 1382 e %
CAB QPSK)
Y | 581 66.4 19.2 1424
z 5.97 66.7 19.6 135.8

Centificate No: ES3-3244_Mar14

Pape 4 of 12
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ES30VI- SM:3244 March 19, 2014
10163-  [LTE-FDD (SC-FOMA TRB,20MHz, | X | 484 | 662 | 193 | 6573 | 1380 | #14%
CAB CP3K)

¥ | 47 BT.1 19.9 TR

I Z 4,849 GE. T 19.8 137.5
10172- | LTE-TDD (SC-FOMA, 1 RE, 20 MHz, K| 788 75.8 265 | 921 | 1573 | 0%
CRE QPSK)

¥ | 763 72 | 27 1582
zZ | 150 755 | 264 1332
| 1MTS- LTE-FOD (SC-FDMA, 1 RE, 10 MHz, ¥ R BG.2 160.3 572 1360 14 %
CAB QPSK)
Y 4. BB BT 16,9 144.9
Z 4. BT EBE.T 108 1355
10287~ | LTE-FOD (S0-FOMB, 50% RB. 20MHz, | % | 624 | 666 | 183 | 681 | 166 | £14%
AAk QFEK)
¥ | 631 6.7 | 200 962
z | &2 | ero | a1 1565
;i“é“} COMAZ000 (1:EV-00, Rev. 0 X | 456 BT.0 180 | 376 | 1313 | 0.7 %
¥ 477 B3 18.3 1374
Z & TE 588 18.2 | 1318

prabability of approximately 95%.

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

* The uncenainties of Mam,Y,Z do not affact tha E-5aid uncertsinty ingide TSL Jaee Pages § and T).

9 Wumeioal brnaarizstion panemeber: uncartaty not requined.

* Uncartainty 5 determined usng the masx. devistian tom inear respanse apphding rectangular distribuiion ard ks axpressad Tor tha squans of the

finld value

Cenilicals No: ES5-3244 Mari4

Page 5of 12
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ES30V3I— Sh:32d4

March 13, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

2 Relative | Conductivity | . Depth® Unct.

f (MHz) Parmittivity (&'m) | ConwFX | ComvF¥ | ConwFZ | Alphy () (=2}
TS50 41.9 0.89 G.44 644 .44 .62 1.30 #12.0%
B35 41.5 0.90 5.21 B.21 6.21 .42 1.58 2 12.0%
900 41.5 0.97 6.09 608 .08 0.45 1.52 +12.0%
1750 40.1 1.37 5.54 5.54 5.54 0.ar 1.7 +120%
1900 a0.0 1.40 5.22 522 5.22 0.77 1.24 +12.0%
1980 40.0 1.40 5.03 5.03 5.03 0.53 1.45 1120 %
2300 3.5 1.67 4.593 4.93 4.83 0.83 1.23 +12.0 %
2450 302 1.80 4.56 4,56 4.56 0.73 1.32 £12.0%
2550 kN 1.81 4.48 4.48 448 0.8 1.28 + 12.0 %

“ Fraguency validity of = 100 MHz only sppkes far DASY w4 and higher (68 Page 2}, elea i ks restrched to 2 50 MHz. The uncartainty is the RS2

al e CorF uncanainty el calbration Trequency andthe encertainty for ihe indicated Trequency band

" At frequendies below 3 GHz, the validity of tissue perameters (o and o) can be relaxed 1o £ 10% # Iguid compansation fonmiula & appliad o
maasurad SAR vales, Al frequendies above 3 GHz, he validity of tissus parameters (& and o) & resticted 1o 2 5%. The uncerlainty is lhe RSS5 of

tha ConvF uncertainty for indicated farget tssue parameters.

“ Alpha/ Depth are detammined durirg calibration, SPEAS warrans (het e remaining devilion dus b the bourdary effect after campensation is .
Alwanys bass then + 1% for nequencies belpw 3 GHz and bakrw + 2% for frequancies batwesan 3-8 GHz at any distance larger than half the prabe tig
diamater from the boundary.

Cenificate Mo: ES3-324d4_Mar14

Pege 6 of 12
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ES3DVI- SN:2244

March 19, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

f MMz} © mm, o cu?:r:‘:;]'-"y ConvFX | ConvFY | ConwFZ | Alpha® n;,ﬂ;': ?k":;i'

750 55.5 0.0 6.20 G20 6,20 0.73 1.20 +12.0 %

| 835 b5.2 0.97 B6.15 6.15 B6.15 0.40 1.70 +12.0 %
200 55.0 1.056 6.01 5.01 .01 0.52 1.47 +12.0 %
1rs0 534 1.49 4.87 4.B7 4.87 0.55 1.47 +12.0 %
1900 53.3 1.52 4.66 4.66 4.66 0.55 1.686 +12.0 %
1850 [ 533 1.52 4.77 477 | 477 0.47 1.78 + 120 % -
2300 ba.g9 1.81 4.44 444 4.44 0.ym 117 | +120%
2450 52T 1.85 4.24 424 4,24 0.80 1.03 £12.0 %
2550 526 209 4.15 4.15 415 0.67 1.00 120 %

= Fraguancy velidity of + 100 MHz anly sppies for DASY vl 4 and higher (see Page 2, slse it s restricted 1o+ 50 MHz. The wncarainty s the RS
of the Comé uncerangy ol calibraton frequency and the unceiainty for the iredicaied frnqugm:y bunad

" Al tequencies below 3 GHz, ihe valdly of (izaus peramalers (= and o) can be relaxed bo £ 10% # bquid comoersation fomas B applied to

measured SAR values. A frequendes above 3 GHz, he validity of lissue parameters (¢ and o} s resticted 1o £ 5%, The uncertainty is the RSS of
the CanyF uncartairty Tor indicated farget Gssue paramnetens.

= Alpha/Dapth are detemiined durneg calibration, SFEAS warranla Mal the remaiing deviation dus w (ha boundany effact aler compansalion &
alwarys bass than + 1% for fraquances bakow 3 GHz and bakrw + 2% for frequancies betwaen 3-f GHz at any distance largar than half the: prabe tip

diameter from the boundary.

Cartificate Mo; ES3-3244_Mar14

Page T of 12
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FCC ID: R42MPES1

ESIDNI= BN;3244 March 19, 2014

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

ki =

N -

w124~

E = H H i i i i
\.E.- I [ —— ,..< <

10 b P SN SR

i

c

N
= i i i i i
] T N ! O Y S (SNU——— —
o E i i i i i i
s - i

3 Q?-_. " -L . +

i

ns ||I;I|i||§|||IEIIE||||;|_
[i] 500 1000 1500 2000 2500 3000

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

Cartificate No: ES3-3244_Mar14 Page 8 of 12
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ES3DV3- SN:3244

March 19, 2014
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
boct """ 0. 0a o .v;a P i r ® ® Ca ::) on
o - 0 ° 3 = . N
Tot X Y Z Tot x Y z
09~

Errer [d8]

0.0 gt in- P i 'PH—.Z@O’—W—-O—;‘ ...H_..J..H-r'tH.H-.-i#_‘ .

150
'VL. - i'.lii
100 MHz GOTMHz 1800 MM 2500 Mz

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

Certificate No: ES3-3244 Mar14 Page 90f 12
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FCC ID: R42MPES1

ES3DV3~ SN.3244 March 19, 2014

Dynamic Range f(SARpead)
{TEM cell , foa= 1900 MHz)

Input Sgnal [uV)

SrTY
O3 8 F1T N

i ..I",.,, ) e 954 .1" -l s 1 -4 - &4
107 102 10! 100 10" 10¢ 10°
SAR [mWicm3] =)
=] D
not compensated compensated
2
1
g L
e 0- !
g T |
w |
2L T 1L
109 102 101 100 101 102 107
SAR [mW/em3]
Le] e
rot compensated compansated

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

Cenificate No: ES3-3244 Mar14 Page 10 0of 12
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ES3DV3- SN:3244

B4R VGV
-3

March 19, 2014

Conversion Factor Assessment

=835 MHz, WGLS R9 (H_conmvF) f = 1900 MHz WGLE R22 (H_convf)

e

» 1
-ﬁt’ n:fn aralecs X ml

Deviation from Isotropy in Liquid
Error (9, 8), f = 900 MHz

-0 -06 -06 -04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificale No: ES3-3244 Mar14 Page 11 of 12
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FCC ID: R42MPES1

ES30W3— SM 3244 barch 19, 2014

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

Other Probe Parameters

Sensor Arrangemeant Triangular
Cannectar Angle (*) -TE.4
Mechanical Surface Detaction Mode T T enabled
Opiical Surface Detection Mode disabled
Probe Cwerall Length 337 mimy
Probe Body Diameater 10 mm
Tip Length 10 mm
Tip Diameter ! 4 mm
Probe Tip to Sensor X Calibration Paint [ 2 mm
Probe Tip to Sensor ¥ Calibration Paint : 2 mm
Prebe Tip to Sensar 2 Calibrabon Point [ Zmm
Recommendad Measurarment Distance fram Surface 3 mimi

Carificate Mo: ES3-3244_Marid Page 12 012
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Calibration Laboratory of A Schwelzerischer Kasbriardsanst
Schmid & Partner i% (s: Service suisse détalonnage

Engineering AG ES S Senizio svizzero di
Zeughausstrasse 43, 8004 Zurich, Switzorland ‘-f,_,'_“//fi\\_\f S ouiss Calibration Service
Accreded by e Swiss Accreditatin Service (SAS) Accreditation No.:. SCS 108
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multilateral Agreamaent for the recognition of calibration certificates
cient  Cetecom USA Certificate No: ES3-3260_Mar14
CALIBRATION CERTIFICATE |
Cojct ES3DV3 - SN:3260
Calibration precedurals) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field prabes

Caitration date: March 19, 2014

This calibeation centficate documents the fraceablity to national standards, which reaiize (he physical unis of measurements (S1).
Tho massLr and the unzentai with confid probatilty are given on the following pages and are part of the certificate.

All calbraticas have baen conducted in the closed laboratory faclity: emviroamernt temperature (22 £ 3)°C and hamidity < 70%.

Calbraticn Equpment usec (MATE critical for calibeation)

Primary Standards %) Cal Date (Certificate No.) Scheduled C
Power meter E44190 841203874 04-pr-13 {No. 217-01733) Ape-14
Powsr sensor E4412A MY41439087 04-Rpr-13 (No. 217-01733) Ape-14
Referance 3 6B Atlerator SN 86054 (3c) 04-Aor-13 (No. 217-01737) Apr-14
Raference 20 dB Altenuator SN: SE277 (20x) 04-Apr-13 (No. 217-01735) Ape-14
Reference 30 dB Allenustor SN: S5128 (30b) 04-Apr-13 (No. 217-01738) Ape-14
Reference Probe ESIDV2 SN: 3013 30-Dec-13 (No. £53-3013_Oec13) Doc-14
SN: 680 13.0ec-13 (No. DAE4-680_Dec13) Dac-14
Secondary Standards Ls) Check Date (in house| Scheduled Check
RF generator HP B648C US3642001700 4-Aug-99 [in house check Ape-13) In house check: Apr-16
Network Analyzer HP B753E US37390585 18-0ct-01 {in house check Oct-13) In house check: Oz 14

L
Name Function gnatire
Calbratad by Ciaudio Leubler Labcrateey Technidian h
Approved by: Katjs Pakowic Techrical Manager M

Issuad: March 20, 204

Thi= calibration cemficate shall not ba repmduced excent in full withaut weitten appeowval of e laboeatary

Certificate No: ES3-3280_Mar14 Page 1 of 12
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Calibration Laboratory of o, discher Kalibrieedi

Schmid & Partner % g Sorvice sulsse d'étalonnage
Engineering AG b g  Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand % l_ﬁ_\y’ Swiss Calibration Service

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

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

Multitateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y.z sensitivity in free space

ConvF sensitivity In TSL / NORMx,y.z

pce diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization § & rotation around an axis that is in the plane normal 1o probe axis (at measurement center),

i.e., 8 = 0Is normal to probe axis
Connecior Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) 1EC 622091, “Precedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

* NORMzx,y,z: Assessed for E-field polanzation 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, ie., the uncertainties of NORMx,y,z does not affect the E°-field
uncertainty inside TSL (see below ConvF),

*  NORM(f)x.y.z = NORMx.y.z * fraquency_responze (see Frequency Response Chart), This linearization is
implemented in DASY4 softwara versions later than 4.2. The uncertainty of the freguency response is included
in the stated uncertainty of ConvF.

* DCPx.y,z: DCP are numerical linearization parameters assessed based on the dala 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 but determined based on the signal
characteristics

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

¢ ConvF and Boundary Effect Paramelers: 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 > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncartainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConviF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to + 100
MHz,

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

= Sonoor Offact: The acnoor offact corrcaponds to the offact of virtual mensurement center from the probe tip
(on probe axis). No tolerance required,

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

Cartificate No: E53-3260_Mar14 Page 2of 12
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FCC ID: R42MPES1

ESSDVS - SN:3260 March 12, 2014

Probe ES3DV3

SN:3260

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systemn!)

Cartficata No: ES3-3260_Mar14 Page 3 of 12
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FCC ID: R42MPES1

ES3DV3- SN:3260 March 19, 2014

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*y" 1.30 1.37 1.18 +10.1%
DCP (mV)" 104.8 102.1 104.2
Modulaﬁon Calibration Parameters
Communication System Name A B c ) VR Unc-
d8 | dBVpv a3 mv (k=2)
Q CW X 00 00 1.0 0.00 2118 $33%
Y 0.0 0.0 1.0 195.7
2 0.0 0.0 1.0 208.8
g&ﬂ- UMTS-FDD (WCDMA) X 3 67.4 188 2m 1278 | 07 %
Y 3.40 67.4 18.7 134.6
Z 3.34 67.6 18.8 1454
(1)?:82'. GSM-FDD (TDMA, GMSK) X 30.39 99.4 28.9 a3 1356 $19%
Y | 2856 99.7 289 131.2
Z 29.91 99.6 287 119.9
'1:%34- GPRS-FDD (TOMA, GMSK, TN 0-1) X 44 86 999 263 6.56 123.6 $14%
Y 44.01 99.9 25.9 126.4
Z 42.79 90.7 26.1 147.0
3.03% GPRS-FDD (TOMA. GMSK, TN 0-1-2) X 53.01 Q9.7 247 460 130.0 7%
50.58 99.6 24.5 137.2
52 82 99.6 244 1235
3032& GPRS-FDD (TOMA. GMSK, TN 0-1-2-3} 59.40 99.6 235 3.55 137.7 | #1.7%
50.13 99.9 23.3 140.0
56.71 99.7 23.4 126.5
gq:t- CDMA2000 (1xRTT, RC3) 4.12 671 19.1 397 | 1485 | 207%
__ 400 66.0 18.4 131.8
409 67.0 19.1 146.9
10400- LTE-FDD (SC-FDMA, 100% RB, 20 8.60 68.2 20.1 5.67 144.1 212%
| CAB MHz, QPSK)
6.35 67.0 19.4 1259
659 68.2 20.1 1417

10103- LTE-TDD (SC-FDMA, 100% RB, 20

1238 | 777 | 265 | 920 | 1279 | 230%
CAB MHz, GPSK)

NI<| X|N|<| X|N|<| XIN|<| X|N[<] X|N|<| X|IN|<| X|N|«<

12.64 788 271 136.2
1227 | 78.1 26.9 122.6
10108- | LTE-FDD (SC-FOMA, 100% RB, 10 6.50 874 200 | 580 | 1428 | 21.2%
| CAB MHz, GPSK)
6.34 669 195 126.4
6.47 67.7 20.0 140.9
10151 | LTE-TDD {SC-FOMA, 50% RB, 20 MHz, 1169 | 769 | 263 | 928 | 1226 | 233 %
CAB QPsK)
1183 | 777 26.7 130.6
i 13.11 806 | 281 1404
10154- | LTE-FOD (SC-FOMA. 50% RB, 10 MHz, 6.18 67.2 197 | 575 | 1396 | #14%
CAB aPsK)
6.25 67.2 19.7 146.4
6.11 67.0 196 1383

Cerlificate No: ES3-3260_Mar14 Page 4 of 12
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ES3DVI- SN:3260 March 19, 2014
10169- LTE-FOD (SC-FDMA, 1 RB, 20 MHz, = 5.19 67.1 198 57: | 1437 | 21.2%
CAB QPSK)

Y 5.26 67.3 19.9 1498

4 5.20 67.2 19.9 143.3
10172- LTE-TDD (SC-FOMA. 1 RB, 20 MHz, X | 1341 86.4 30.9 R 1385 | £33%
CAB QPSK)

Y | 1053 80.4 28.2 1218

Z | 1256 85.1 30.3 139.8
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 520 67.1 19.9 572 | 13956 | 21.2%
cag QPSK)

Y 5.10 6.5 19.5 130.7

z 5.14 6.9 19.8 139.8
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz. | X 644 67.5 199 5.8° 1369 | #1.2%
AAA QPSK]

Y 6.34 66.9 195 127.4

z 6.44 67.6 199 140.9
10403~ CDMA2000 {(1xEV-DO, Rev. 0) X 464 66.9 183 3.7 1319 +0.7 %
AAB

¥ 4.81 67.4 185 143.6

z 4.68 67.1 16.4 135.2

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 uncertainties of NoemX,Y.Z

Ir x) pal
F Uncertainty is detaqmined using

il value

~ uncenainty nof recuired

da net affect the E*-Baid uncenainty insice TSL (see Pages Band 7).

the max. deviation from Inear responss applying rectangulér distribuion and 5 expressad for the sguare of the

Certificate No: ES3-3260_Mar14

Page 5 of 12
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ES3DV3- SN.3260 March 19, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

Reiat Conductivity Depth® Unct

f(MHz)® | Permittivity© (S/m)" ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 419 0.89 8.47 6.47 6.47 0.80 112 | 120%
835 415 0.90 6.25 6.25 6.25 0.31 177 | #120%
900 415 0.97 6.19 6.19 6.19 0.57 131 | +120%
1750 40.1 1.37 549 5439 5.49 0.41 164 | +120%
1900 40.0 1.40 547 547 5.47 0.80 116 | +120%
1950 400 1.40 5.28 5.28 5.28 0.65 132 | +120%
2300 395 1.67 4.88 4.88 4.88 0.80 130 | +120%
2450 392 1.80 4.58 4.58 4.56 0.80 124 | +120%
2550 39.1 1.91 4.41 4.41 4.41 0.71 136 | +120%

© Frequency validity of £ 100 Mhz orly apples far DASY vé.4 and higher (soa Paga 2), else it 15 restricied 0 + & MMz. The uncartanty & the RSS
of the Com uncenamnty al caibration frequancy and he uncertainty for the indicated frequancy band.

* At frequencies belaw 3 GHz, the validity of tissua parameters (s and a) can be relaxed to + 10% if liquid compensaton formata is applied to
maasurad SAR values. At fraquancias above 3 GHz, the validity of lissue parameters (z and ) is restricted to £ 5%, Tha uncedainty is the RSS of
the ConvF uncertainty for indicated target thsue paramesers.

“ Apha'Depth are determinad during calibraton. SPEAG warrants that the remaining deviation tue to tha boundary effect ater compenzation is
slways «ess than + 1% for frequencias below 3 GHz and below £ 2% for frequencies between 3.6 Gz at any distance larger $han haF the prabe tp
dlameter fram the boundary.

Certificate No: ES3-3260_Mar14 Pape 6 of 12
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FCC ID: R42MPES1

ES30V3- SN:3260 March 18, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unct.
1(MHz)® | Permittivity” | (Stm)” ConvF X | ConvFY | ConvFZz | Alpha® | (mm) (k=2)
750 56.5 0.96 6.22 §.22 6.22 0.34 1.88 | $120%
835 55.2 0.97 8.14 6.14 6.14 0.37 179 | £120%
900 55.0 1.05 6.02 6.02 8.02 0.56 138 | £120%
1750 53.4 1.49 4.90 4.90 4.90 0.56 1.48 £120%
1900 533 1.52 4.89 4.89 4.69 0.80 1.45 £120%
1950 53.3 1.52 4.81 4.81 481 0.54 158 | +120%
2300 52.9 1.81 442 442 | 442 0.80 1.22 | $120%
2450 52.7 1.95 4.26 426 | 426 0.68 1.12 | $120%
2550 526 | 209 4.15 415 4.15 0.80 1.01 +120%

© Frequency valiity of = 100 MHz onlly applias for DASY 4.4 and higher (502 Pega 2), 6156 It Is restrictad 10 + 5C MMz The uncertainty i the RSS
of the Com& uncertainty at calibration frequancy and the uncartainty for the indcated frequancy band.

fat frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be rataxad to + 10% # ligusd compensaton foemuia is appled to
measured SAR values. At frequancies above 3 GHz, the validity of tissue pacameters (¢ and o] is restricled to £ %, The uncedainty is the RSS of
the ConvF uncertainty for mdicated target tissue parameters

© aphaDepth ara ¢ Nad during SPEAG that the g o cua to the boundary effact after compansation &
always lass than £ 1% for frequancias below 3 GHz and below + 2% for frequencies between 3.6 GHz at any distance irger than half the probe tip
dameter from the boundary.

Cerlificate No: ES3-3260_Mar14 Page 7 of 12
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ES3DV3- SN:3260

1’

March 19, 2014

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

08

Frequency response (normalized)

08

05+

1.0-4--o— ‘ - e ’ - o
o H 4

094

— T T ; i J =
500 1000 1500 2000 2500 000
f [MHz]

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

Certificate No: ES3-3260_Mar14 Page B of 12
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ES3DV3- SN:3260

March 19, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
° ) " o = 0 .
Tot x Y z Tot X Y z

Errer [d8]
—-v-‘g b

3288 8-0—4—5— o—-o—fo-- - o-o—{'-o—o—o-....—-'q',&‘s— (OSSR = S

o ° o
n:C_'.iJ- {2 0T Wz 18 IIITL 2 :5‘?."’71—-:

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

Certificate No: ES3-3260_Mar14 Page 9 of 12
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ES3DV2- SN:3260

Input Signal [uv)

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

feiadidie g i 1d i Eoiiiiti

10 10!

Le]
not compensated

Certificate No: ES3-3260_Mar14

1 I J
10?2 101 0 102 10

1%

SAR [mWicm3)
3 e

net compeanssted compansated

Uncertainty of Linearity Acscseocement: £ 0.6% (k=2)
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ES3DV3- SN.3260 March 19, 2014

Conversion Factor Assessment

t = 835 MHz WGLS RS (H_comF) {= 1900 MHz WGLS R22 (H_convF)
40:
.
w{ “ 7+
X i
£ 201 = *
g | ERC k
154 i
Z 101
104 4 {
,,.,l x (i et e Pz
o 9 X » - £ w ° s w " x p-3 » » -
il )
. o) L) Al
aravecal resssec avtow Neawaed
Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

-iN .NA& NA -N4 02 0O 0H2 N4 0B 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No. ES3-3260_Mar14 Page 11 of 12
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FCC ID: R42MPES1

ES30V3- SN:3260 March 19, 2014

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

Other Probe Parameters

“Sensor Arrangement Triangular
Connector Angle (°) -79.1
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm

Recommended Measurement Distance from Surface 3mm

Cerlificate No: ES3-3260_Mar14 Page 12 of 12
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Calibration Laboratory of S,
Schmid & Partner ﬁﬁ\‘—"’ =
Engineering AG

Zoughausstrasse 43, B004 Zurich, Switzerland

5 Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Sarvizio svizzero di taratura

S  swiss Calibration Service

Bccradited by the Swiss Accreditation Samca (5A45)
The Swiss Accreditation Service is oneof the signatories to the EA
Multilateral Agreement for the recognition of calibration cerilicates

Client Cetecom USA

[CALIBRATION CERTIFICATE

Accreditation No: SCS 108

Cartificate No: DB35V2-4d113_Apri4

Object DB35V2 - SN: 4d113

Calibration procadurais)

Cabbration data:

QA CAL-05.v3

Calbration procedure for dipole validation kits above 700 MHz

April D7, 2014

This calibration cerificale documents the racaabilty to national standards, which realize the physical unils of measuremeants (51).
The measurements and the uncaraintias with confidance probability ana givan an 1he fllowing pages end are part of (he cenilicate.

Al calibratiors have baen conducted in the closed leborstony tacility: endronmenl bemperaiune (22 + 35°C and hurmidity < 70%.

Calibration Equipment used (MATE criltical Tor calibration)

Frimary Standards D # Cal Date {Certificata Ne.) Schadulad Calibration

Pawar meder EPA-2424 GRE7480704 09-Ct-13 (Mo, 217-04827) Oat-14

Pawar sensar HP 84814 LIS sragaTas 09-Ciot-13 (Mo, 297-04827) Oal-14

Pawar sensar HP 84814 WYL1052317 09-0cl-13 (Mo, 217-0182a8) Det-14

Refarence 20 dB Attanuasor SN: 5058 (20k) 03-Ape-14 [No, 217-01918} Apr-16

Typa-N mismatch combsnaton SN 5047.2 { 06327 03-Ape-14 (Mo, 29701921} Ape-16

Refarence Probe ES30VA SN: 3205 30-Dec-13 (Mo, ES3-3205_Dea13} Desz-14

DAES SN: 6 25-Apr-13 (No. DAE4-601_Apri 3] Apr-14

Socondary Standarnds D& Check Dake {in housa) Schaduled Check

RF gararabor RES SMT-06 10005 Od-Aung-98 (in hausa check Oct-13) In house chack; Oot-16

Mabwork Analyzer HF 8753E US3ripasas 54206 18-0el=01 [in house check Cct-13) In house chack: Oct-14
Mama Function Sigratura

Calioratad by: Leif Klyznar Laboratory Technician fff,%/pv—"—

Approved by Kaljs Pokouic Technical Manager

This calioration certificate shall not ba repoduscaed axcept in full without witten approsal of tha labonatony,

lesuesd: Apil B, 2014

Certificate Mo: DB3SV2-44113_Apri4
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FCC ID: R42MPES1

Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiga Calibration Service

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

Multilateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Cetermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Fead from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Hardbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Centificate No: D835V2-4d113_Apri4 Page 20! 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYsS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22020.2)°C 416+6% 0,94 mha/m + 6 %
Head TSL temperature change during test <05°C —— -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.35 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.10 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.51 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 5.89 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mha/m
Measured Body TSL parameters (22.0+0.2) °C 536+6% 1.02 mho/m = 6 %
Body TSL temperature change during test =05°C —_ —r
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW Input power 2.43Wkg
SAR for nominal Bedy TSL parameters normalized to 1W 9.30 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.11 W/kg = 16.5 % (k=2)

Centificate No: D835V2-44113_Apri4
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed 1o faed point 5080-40K2
Retumn Loss -278d8B
Antenna Parameters with Body TSL
Impedance, transformed to feed point 461Q-71jQ
Return Loss -215d8
General Antenna Parameters and Design
I Electrical Delay (one direction| | 1.394 ns

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

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

according to the Standard.

No excassiva force must be applied to the dipole arms, becausa they might band or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Manutfactured on

May 26, 2010

Certificate No: D835V2-4d113_Apri4
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DASYS5 Validation Report for Head TSL
Date: 07.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d113
Communication System: UID ( - CW: Frequency: 835 MHz
Medium parameters used: f = 835 MHz: ¢ = 0.94 S/m; g, = 41.6; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom4.9L; Type: QDOOOP49AA; Serial: 1001
« DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 55.792 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.35 W/kg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.76 Wikg

-2.40

-12.00

0dB =276 Wkg =441 dBW/kg
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Impedance Measurement Plot for Head TSL

7 Apr 2044 14:26:05
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DASYS5 Validation Report for Body TSL

Date: 07.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d113

Communication System: UID 0- CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; ¢ = 1,02 S/m; & = 53.6: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS52 Configuration:
* Probe: ES3DV3 - SN32)5; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;

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

Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 4,9L; Type: QDOOOP49AA; Serial: 1001
o DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 54.505 V/m, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measired) = 2.85 W/kg

-2.20
-4.40
-6.60

-11.00

0dB = 2.85 W/kg = 4.55 dBW/kg

Centificate No: D835V2-4d113_Apri4 Page 7 of 8
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Impedance Measurement Plot for Body TSL

7 Apr 2014 11103125
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Calibration Laboratory of

1y,
SN,

J SO, Schweizerischer Kalibrierdienst

Schmid & Partner S Service suisse d'étalonnage
Engineering AG a Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland TSNS Swiss Calibration Service

rlrt b

Accradtad by the Swiss Accraditation Senica (SAS)
The Swiss Accreditation Service is one >f the signatories to the EA
Multitateral Agreement for the recognitien of calibration certificates

Client Cetecom USA
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Certifcate No: D1900V2-5d135_Apri14

Cojact D1920V2 - SN: 5d135

Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kts above 700 MHz

Calbration date April 09, 2014

This calbration cartificate documants the receabilty to national standards, which realize the phsical units of measuremants (SI),
The measurements and tha uncartainties with contidence probability are given an the fallowing rages and are part of the carificate

Al calibrations have baen conducted in the clesad ksboratory facility: amsrenment semparatura (22 = 3)°C and humidity < 70%,

Cafbration Equipment uged (MATE critica for calibration)

Primary Standards D # Cal Date (Carteicate No.) Scheduled Calibration
Power meter EPM-3424 GBE3T4B0704 09-Oct-13 (No. 217-01827) Oct-14
Power sansor HP 8481A 537292783 09-Oct-13 (No. 217-01827) Oct-14
Power sansor HP 8431A MY41092317 09-Oct-13 (No. 217-01828) Oct-14
Refarsnce 20 8 Attanustor SN: 5058 (20K) 03-Ape-14 (No. 217-01918) Apr16
Typa-N mismatch combination | SN: 5047.2/06327  03-Ape-14 (No. 217-01921) Apr16
Rsdarsnce Probe ESIDVI SN: 9205 30-Dec-13 (No, ES3-3205_Decid Dec-14
DAE4 SN: 601 25-Ape-13 (No. DAE4-601_Apr13) Apr-14
Sacondary Standards DA Check Date {in house) Schaduled Check
AF ganerator R&S SMT-06 100005 04-Aug-99 (in housa check Oct-15) In house chack: Oct-16
Network Analyzer HP B753E US21200595 S4205  13-0c1-01 (in house check Oct-13 in housa chack: Oct-14
Nams Function Signatare
Galibrated by: Claudo Laubler Laboratory Technician k ‘ ;
P
Approred by. Katja Pokowic Technical Manager R
A

This callzrason certificate shall not be repoducad excapt in full without wiitten approval of tha leboratory

1ssund: April 8, 2014

Centificate No: D1900V2-5d135_Apr14
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Calibration Laboratory of A&, Schweizerischer Kalibrierdienst
Schmid & Partner %ﬁ Service suisse d'étalonnage
Engineering AG Tz Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarand 2 ,ﬁ\‘,\? Swiss Calibration Service
el
Accredited by the Swise Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognitian of calibration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

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 axs.

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

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

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

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

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

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

Certfficate No: D1900V2-54135_Apri4 Page 2 of 8
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Measurement Conditions

DASY system configuration, as lar as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 400 1.40 mho/m
Measured Hoad TSL parameters (22.0+02)°C 39.126% 1.36 mho/m =6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 Wikg
SAH for nominal Head TSL perameters normalized to 1W 39.9 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.14 Wikg
SAR for nominal Head TSL peramaters normalized to 1W 20.7 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+02)°C 5246 % 1.52 mho/m =6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1g) of Body TSL Condition
SAR measured 250 mW input power 10.1 W/kg
SAR for nominal Bedy TSL parameters normalized to 1W 40.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em?® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.34 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)

Centificate No: D1900V2-54135_Apri¢
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5160+71j0
HAeturn Loss -2r09dB

Antenna Parameters with Eody TSL

Impedance, transformed to feed point 4TER+ 740
Heturn Loss -22.0dB

General Antenna Parameters and Design

Electrical Delay {one diraction’ | 1.204 ns

After long term use with 100W radiated power, only & slight warmsing of the dipole near the feedpolnt can be measured,

The dipcle Is made of standard semiigid coaxial cable. The center eonductor of the feeding line |s directly connected 1o the
second arm of the dipole, The antenna is therefore shor-circuited for DC-signals, On some of the dipoles, small end caps
are added Lo the dipale ames in orden to improve matching when loaded according lo the position as explained in the
“Measurement Canditions” paragraph, The SAR data are not affected by this change, The overall dipole length is sl
according 1o the Standard

Mo excessive force must be applied o the dipale arms, because they might bend or the scldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manulaciurned by SPEAG
Manutactured on April 14, 2010
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DASYS5 Validation Report for Head TSL

Date: 09.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d135

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.36 S/m; & = 39.1; p = 1000 kg/m’
Phantom scction; Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30,12,2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 98.920 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.85 W/kg: SAR(1) g) =5.14 W/kg

Maximum value of SAR (meastred) = 12.5 W/kg

1045
1395

17.44

0dB = 12.5 Wike = 10.97 dBWikg

Certificate No: D1900V2-5d135_Apri4 Page 50f 8
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Impedance Measurement Flot for Head TSL

S Apr 2014 11:34:05
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DASYS5 Validation Report for Body TSL

Date: 09.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d135

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.52 S/m; &, = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04,2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

o DASYS2528.7(1137). SEMCAD X 14.6.10(7164)

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

Reference Value = 95,522 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(I g) = 10.1 W/kg: SAR(10 g) = 5.34 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

dan

0dB =128 Wikg = 11.07 dBW/kg

Certficate No: D1900V2-5d135_Apri14 Page 7 of 8
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Impedance Measurement Plot for Body TSL

9 Ap~ 2014 11:33:34
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Calibration Laboratory of

x K, 7, Schweizerischer Kalibrierdienst

Schmid & Partner S % Service suisse o étalonnage
Engineering AG ] = Servizio svizzoro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v,ﬁﬁ Swiss Callbration Sarvice

Accredied by the Swiss Accreditation Sarvica (SAS)
The Swiss Accreditation Seevice is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certificates

Cliant Cetecom USA

Accditation No.: SCS 108

Certficate No: D2450V2-859_Apri4

CALIBRATION CERTIFICATE

Coject

D2450V2 - SN: 859

Calibration Equipment used (METE critical for calibrabion)

Calibvation procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibeation date: April 08, 2014

This calibration certéicate documents the traceability 1o national standarde, which realize the plysical units of measwements (St).
The measurements and the uncertamnties with confidence probability are given on the following pages and are pan of the cedificate.

All calbratons have been conductad in the closed laboratery Faciity: environment lemperature (22 + 3Y°C and humidity < 70%.

This calibration certificate shall not be reproducad excapt in full without written approval o the Bboratory

Primary Standards D¢ Cal Data (Cartificate No.) Scheduled Calbration

Power meter EPM-442A GB37480704 09-Oc2-13 {No. 217-01827) Oct-14

Powear sensor HP 84814 US37262783 09-0ct-13 (No. 217-01827) Oct-14

Power sensor HP 84814 MY41082317 09-0c2-13 (No. 217-01828) Oct-14

Refarance 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01818) Apr-15

Type-N miamatch combination SN: 5047.2 /06327 03-Apr-14 (No. 217-01€21) Apr-15

Retarance Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3206_Dec13) Dec-14

DAE4 SN: 601 25-Apr-13 (No. DAE4-E01_Apr1d Apr-14

Secondary Standsrds oy Check Date (in house) Scheduled Chack

RF genarator R&S SMT-06 100005 04-Aug-54 (in house chack Oct-13) In housa check: Oct-16

Network Analyzer HP B753E US37380585 S4206 18:0ct01 {in housa check Oct-13) In hausa check: Oct-14
Name Function Signature

CaRvrated by: Leif Kiysner Labaratory Technician W %

Appraved by Katja Pokovic Tecnnical Manager

lgsued: April 8, 2014

Certificate No: D2450V2-859_Apr14
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Calibration Laboratory of i\“\‘&"'@ S Schwoizerischer Kalibrierdienst
Schmid & Partner i‘% c Service sulsse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Catibration Service
Accredited by the Swise Accreditation Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatorias to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, 1EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2450V2-859_Apri4 Pags 2 of 8



FCC ID: R42MPES1

SAR Test Report - Appendix C - Misc Page 50 of 55
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and cslculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha'm
Measured Head TSL parameers (22.0+0.2)°C 382+6% 1.81 mho/m =6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Head TSL paameters normalized to TW 51.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 5.99 Wikg
SAR for nominal Head TSL pacameters normakized to 1W 23.8 W/kg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mha/m
Measured Body TSL parameters (22.0+0.2}°C 506 +6% 2.01 mho/m =6 %
Body TSL temperature change during test <0.5°C eee -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL paametars normalized to 1W 50.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measurad 250 mW input power 5.96 Wikg
SAR for nominal Body TSL parametars normalized to 1W 23.5 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380Q+23jQ

Return Loss -27.3dB
Antenna Parameters with Body TSL

Impedance, transicrmed 1o feed point 5040Q+43)Q

Return Loss -27.3dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) 1.160 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 conductor of the feeding line is directly connected to the
second arm of the dipole. The antenra s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the sokdered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on April 23, 2010
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FCC ID: R42MPES1

DASYS5 Validation Report for Head TSL

Date: 08.04.2014
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 859

Communication System: UID 0- CW: Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; o = 1.81 S/m; & = 38.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDO0O0OPS0AA; Serial: 1001
« DASY52528.7(1137); SEMCAD X 14.6,10(7164)

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

Reference Value = 100,7 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 12.9 W/kg: SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

-4.60
-9.20
-13.80

-18.40

-23.00

0dB = 17.0 Wikg = 12.30 dBW/kg

Centificate No: D2450V2-859_Apri14 Page 50of 8



FCC ID: R42MPES1

SAR Test Report - Appendix C - Misc

CETECOM

Page 53 of 55

Impedance Measurement Flot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 859

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; o = 2.01 S$/m; &, = 50.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35): Calibrated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0OAA; Serial: 1002
DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 08.04.2014

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm
Reference Value = 95.172 V/m: Power Drift =-0.01 dB
Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.96 W/kg
Maximum value of SAR (mcasured) = 17.1 Wrkg

-4.40

-13.20

-17.60

-22.00

0dB = 17.1 W/kg = 12,33 dBW/kg
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Impedance Measurement Plot for Body TSL
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