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Attachment 1. Probe calibration data

Calibration Laboratory of
Schmid & Partner
Engineering AG

2 Schwelzerischer Kalibrierdienst
C Service suisso d'dlalomnage
Sorvizio svizzoro di laratura

Foughausstrosse 43, 8004 Zurich, Switzerland S Swiss Callbration Service
Accradiod by 1he Swiss Accroditation Servien (SAS) Accreditation Ne.: SGS 108

The Swiss Accroditation Service s one of the signatorios to the EA

Multitateral Agreoment lor the recognilion of callbration centifieatos

client  PTT Cortificate No: EX3-3745_Apri4/2

CALIBRATION CERTIFICATE (Replacement of No: Ex3-3?45=Apr14} __'

Object EX3DV4 - SN;3745
Calibration procedureis) QA CAL-D1.vD, OM CAL-1208, QA CAL-14.w4, QA CAL-23.v5,
QA CAL-25V6

Calibration procedure for dosimaetric: E-field probes

Calilualisn datm: April 15, 2014

This calitsralion ceitficse documants the lracoabilily to naional standunds, which realize the physical units of manssremanis (S1).
Ther measuremonts @ the uncerainites with confitenco probabty ang givan on the kelowing pages and arg pait of U contificate.

Al calibeation havi bean conductad in the clanad Iabarateny fagiily: emviranment lemparature (22 £ 3J% and humidily < 70%.

Calibration Equipment used (METE critical for calibration)

Primary Standards o Cal Date (Certificate Na.) Scheduled Calibration

Power moter E44108 GBA 1203874 D3-Apwr-14 (No. 217-01011) Apr-18

Power sonsus E4112A MY-1498087 D3-Apr-14 (No. Z17-01811) Apr-15

Heference 3 dB Alle S S5054 (3c) 03 Api-14 (Mo, 217-01915) Apr- 18

Haferance 20 df Atterunter | SN: S5277 (20x) 03-Api-14 (Mo, 297-01919) Apt-15

Referonce 30 ofl Atenualer | SN. 55129 (30b) 03-Agr-14 (No. 2 87-01800) Apr-15

feference Probo ESIDV2 SH: 3013 | 30.0me-13 (No. E53-3013_Dac12) Dac-14

DAEA SH: 660 13-Dec-13 (No. DAEA-660_Dec13) Doc-14

Secondery Standards e | Gheck Dato {in hausa) Scheduled Check
| RF poncslor HE 86450 USI6A2U01700 A-Aug-89 [in house choek Apr-13) in house check: Apr16 |
| Notwork Analyzer HP 8783 | LIS37300885 18-0ct-01 (in hause ehaek Oel-13) In housa check: Dcl-14

N Funesion
Cabteated by Jeton Kastrati Labaratory Technician # (/ L
g et LN
. - e

Approved by Katia Pekovie Tocheical Minisger {’_{-r_‘;,,ﬁ,_.. ~ c_

lesiad: Apel 24, 2014

This calitsation cedidicato shall nol b raproduced axcopl in full without writien appeoval of the laboratery.

Gonificole No: EX3-3745_Apriarz Paga 1ol 12

TOV SUD Zacta Ltd. Report number: Z101C-14129
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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Zeughousstrassa 43, B004 Furich, Switzorland Swihiss Callliration Soivico

Calibration Laboratory of Yy Schwalzarischor Kalibrierdienst
S(.".-EhI'HE{i & rF;'EI HEE‘GI' ﬁz Service sulssa d'étalonnage
ngineering LS Servizlo svizzoro di taratura

Accredited by tho Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Bwiss Aceraditation Service |s one of the signatories to the EA
Muitilateral Agreemuont for the recognition of ealibration cortificatos

Glossary:

TSL lissue simudating liquid

NORMx,y.z sansilivily in free space

ConvF sensilivity in TSL / NORMx.y,z

DCP dicde comprassion point

CF crest faclor (1/duly_cycle) of the RF signal

AB,C D modulation dependent linearization parameters

Polarization ¢ i rotation around prabe axis

Polarization 8 f rotation around an axis that is in the plane normal to probe axis (at measuremenl cantar),
i, B =0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

a) [IEEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged 5 pecific
Absorption Rate (SAR) in the Human Head frosm Wircless Communications Devices: Measurement
Tachniques®, June 2013

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

Methods Applied and Interpretation of Parameters:

+  NORMx.y.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMz.y.z ara only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E-field
uncerlaintly inside TSL {see below ConvF).

= NORM(fx.y.z = NORMxy.z * frequency_response (see Frequency Response Charl). This linearization is
implemented in DASY4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncertainty of ConwF.

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

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

+  Axy.z Bxyz CGuy.z Dxyz VReyz A B, C, D are numerical linparization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VIR is the maximum calibration range expressed in RMS vollage across the diode.

»  ConuF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transter
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremnents for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensalion (alpha, daplh) of which lypical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuiracy close to the boundary. The sensilivily in TSL corresponds
lo NORMx, .z * ConvF whereby the uncerfainty corresponds to that given for Convf, A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

« Spherical isalropy (3D deviation from isotropy): ina field of low gradients realized using a flat phantom
axposed by a palch antenna,

» Sensor Offsel: The sensor offset cormesponds to the offset of vitual measurement canter from the probe tip
{on probe axis). No tolerance required.

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

Caorfificate No: EX3-3745_Apr14/2 Page 2 of 12
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EX30V4a — 3N:37T46 April 15, 2014

Probe EX3DV4

SN:3745

Manufactured:  March 26, 2010
Calibrated: April 15, 2014

Calibrated for DASY/EASY Systems

{Nate: nan-compatible with DASY?2 system!)

Certificate Mo: EX3-3745_Apri4/2 Page 3af 12

TOV SUD Zacta Ltd. Report number: Z101C-14129
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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Zacta

EX3Va- SN.ATAS April 15, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3745

Basic Callibration Parameters

— Sonsor X Sonsor Y Sensor Unc (k=2)
Norm (uWVI(V/im)Y" 0.48 0.44 0.48 + 101 %
| DCP (mv)" 100.8 99.0 87.5
Modulation Calibration Parameters
uin Communication Systom Name | A B c D VR Unct
. ] BV Y B mv {k=2)
L/ il x| oo 00 | 10 000 | 1348 | 227 %
Y| 00 00 1.0 145.0
z 0.0 0.0 1.0 147.8
éﬂﬂﬂ- SAR Validation (Square, 100ms, 10ms) | X | 820 74.3 159 | 10.00 | 423 | 10.0%
Y | 304 66.1 13.0 426 ]
B zZ | 297 | 618 11.2 50.3
Euf;h UMTS-FOD (WCDMA) X | 347 675 187 | 201 | 1435 | 09%
B Y | a1z B84.8 16,8 1368 | B
. z | 302 640 | 159 140.6
mi- GSM-FOD (TOMA, GMSK) X | 435 75.0 18.6 030 | 1261 | t1.9%
Y | 184 | 636 13.2 813
e Z | 574 77.3 19.5 1341
:}inga- GPRS-FOD (TOMA, GMSK, TN 0-1:2:3) | X | 4590 99.7 218 | 3566 | 1417 | #7%
¥ | 384 75.1 14.5 1324
zZ | 254 664 10.7 150.0
10062- | IEEE 802, 11aMh WIF| 5 GHz (OFDM, & X | 104z 60.9 216 BEB | 1348 | #33 %
CAA Mbps) = | P
Y | 1008 68.0 200 | 1245
B z | 1065 69.2 215 1474
éﬁ% COMA2000 (1xRTT, RC3) X #.09 66.5 18.7 J.er 1401 | #12%
I am 65.2 17.6 148.5
. z | 3s0 64.3 16.7 142.6
10177- | LTE-FOD (SC-FDMA, 1 RB, 5 MHz, X | si10 66.7 195 | 673 | 1340 | #17 %
CAC QPSK) -
v | 489 65.6 16.6 1378
SV (R N Z | 502 65.5 183 7374
10237. | LTE-TDD (SC-FOMA, 1 RB, 10 Mhz, X | 695 725 24.7 021 | 1480 | #35%
CAB QPSK) o 1
¥ | G0 505 298 1472 —
Z | 700 71.2 234 | 129.7
10274- | UMTS-FDD (HSUPA, Sublest 5, 3GPP | x | &11 | ®70 | 188 | 487 | 1335 | 1.7 %
CAB Re8.10)
Yy | 578 65.7 17.9 1249
N Z | 586 65.6 17.7 138.2
ﬁzj‘lﬂt COMAZ000, RG3, SO55, Full Rate x| a7 67.0 18.7 346 | 1303 | 09 %
- B |y | 349 650 17.2 1386
) _ z| aé | ed2 | 164 5] ——
10202- | COMAZ000, RC3, 5032, Full Rato X | a2 67.1 18.7 339 | 1320 | #00%
AMB
¥ | 345 65.1 17.1 1445
Z 3.34 64.0 162 | 1341
Caorlificaln Mo; EX3-3745_Apr14/2 Page 4 of 12
TUV SUD Zacta Ltd. Report number: Z101C-14129

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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EX3DVA - SN:3T45

10302- | IEEE 802160 WiMAX, [20:18, Sms, x| vza2 73z 2756 | 12567 | 1270
AAA, 10MHz, GPAK, PUSC, 3 CTRL symbuols) =
¥y | 1120 69.6 247 1258
[ s Z | 1an 746 28.1 136.8
10318- | IEEE 802.110 WiFi 2.4 GHz (DSSS, 1 X | 310 70.0 194 .71 | 1376 | 07% |
AAA Mbps, 96pc duty cycle)
¥ | 245 fd.B 16.1 1303
z | 23 835 | 148 | 130.4 =
10318- | IEEE B02.11g WiF| 2.4 GHz (ERP- X | 1024 688 214 836 | 1373 | 35%
AAA DOFDM, 6 Mbps, 90pc: duly cycle) ! . o
Y | 1022 | 687 | 214 | | 1497 ]
= Z | 1025 G045 210 140.8
10317- | IEEE 802.11a WIFi 5 GHz (OFDM, 6 X | 1026 68.9 214 836G | 1395 | =35 %
Al hlbps. 96pc duly cycls) X
Y | 987 &re | 206 | | 1248
= i = Z | 1030 | 687 210 1434
Eg:-s- COMAZO00 (13EV-DO, Rev. 0) X | 512 | 691 | 191 376 | 1450 | 104 %
Y | 464 67.0 17.6 134.0
L zZ| a53 | 659 | 169 148.4
mm!- CDMAZ000 (1xEV-DO, Rev, A} X | 503 63.1 192 | 477 | w2z | 108%
¥ | 456 671 7.7 131.0
|z | a5 66,2 17.0 145.7

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

:Thn unconainkies of Norm.¥,Z o not affect the . fisld uncertainty inside TSL (see Pages 6 and 7).
i Humndﬁal Il:uwmnunn paramaded: uncortainty nol reguired.
Iul..:wluﬂr is detormined using the max, deviation from Encar resporee applying rectangular distribution and is expressed for the square of the

Cerlificato No: EX3-3745_Apri4/2 Page 5 of 12

TUV SUD Zacta Ltd. Report number: Z101C-14129
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EXIOV4- SNIT45 April 15, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3745

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Guﬂdu:’l‘tu‘lty Depth Unct.

f(MHz)® | Permittivity” (sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
300 - 45.3 0.87 10.94 10.94 10.94 0.10 1.10 + 133 %
450 43.5 0.87 a1 2.21 8.21 0.18 1.20 +133 %
750 41.9 0.89 9.38 9.38 938 | 031 | 107 | +120%
900 415 0.97 8.92 8.92 8.92 042 | 086 | £120%
1450 40.5 1.20 8.10 810 8.10 Q.7 0.61 +12.0 %
1750 40.1 1.7 7.64 7.64 7.64 0.71 065 | £+120%
1950 40.0 1.40 7.12 712 7.12 076 | 061 | +120%
2450 39.2 180 | 670 6.70 6.70 037 | 086 | £+120%
5260 35.9 _4M 4.68 4.68 4.68 0.35 1.80 +131 %
5800 35.5 507 4,34 4.34 4.34 0.40 1.80 +13.1.%
5800 35.3 5.27 4.23 4.23 423 0.40 180 | +131%

¥ Fregusney vilidity of & 100 MH: daly appliss for DASY v4.4 and higher (sec Bage 2), else [t is restricled o £ 50 MHz. The uncertalndy is he RSS
-.':rlh.oﬂumrFmﬂlhlyﬂcﬂlbfﬂhﬂhqunmnﬂﬂmmmk“mmnwmﬂqum

Al irequencies balow 3 GHz, tha validity of tissue paramatars (e and o) can be relaxed 1o 2 10% if lquid compensation fermula Is applicd to
measured SAR values. Al lrequencias above 3 GHz, the validily of tissun perameters (= and o) is resbiclod to £ 5%. The uncertainty is the RES of
Imwunmuhwfu indicatid larget (Esue paramalers.

= tiphaDepth ana determined during calibration. SPEAG warmanis that The remaining deviaben dus 1o the boundary alfoct after compensalion &
ahvays loss thon & 19 lor frequencies bedow 3 GHz ond below £ 2% for frequencies botween 3.0 GHz at sny distancs langer than half (he probe lp
diarmetar from the boundary,

— R SSSSSS

Coertificate No: EXE-ENE_AprMJZ Page 6 of 12

TUV SUD Zacta Ltd. Report number: Z101C-14129
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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EX3DVA - SN:ATAS April 16, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3745

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz)® | Fnﬁ:llll:llmy‘ Gm{g;:f;i i ConvFX | ConvFY | ConvFZ | Alpha® ";fﬁ_'.{f,ﬂ :lurﬂ:;
750 565 0.96 8.96 8.96 896 | 041 | 090 | +12.0%
900 55.0 1.05 BGY B8.67 8.6¢ 0.45 0.84 £12.0 %
1450 54.0 1.30 7.60 7.60 7.60 0.56 0.73 +12.0 %
1750 53.4 1.49 7.25 7.26 725 | 0.80 062 | +12.0%
1950 53.3 1.52 7.21 721 | 721 | o058 071 | £12.0%
2450 52.7 1.95 6.66 6.66 666 | 080 | 050 | %12.0%
5250 48.9 5.36 4.19 4.19 4.19 0.40 190 | £13.1%
5600 48.5 577 3.70 .70 .70 0.50 190 | £13.1%
5800 48.2 _ 6.00 3.88 3.88 3.88 0.50 190 | £13.1%

* Frequency validity of + 100 MHz anly applies for DASY wi.4 and higher (seo Pagoe Z). else it is rostricied to £ 50 Mz, The uncertadnty is the RSS
of ther ConvF uncartainty sl calibration frequency amd tho uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, tho validity of lissue pararmeters (e and o) cam be relaxed 1o & 10% if lquid compensation formula is appliod to
imeassmed SAR values. Al frequencies above 3 GHz, the validily of Gssue paraesiacs (i and o) is resiricied 1o £ 5%, Thix uncerlainty is tho RSS of
the ComvF uncartainty for indicatec targe! lissus paramolons.

* Mpha/Depth ome determined during calibration, SPEAG warrants that the remaining deviation due 1o the boundary effect after companaation is
alwiys less than + 1% for frequencies below 3 GHz and below 4 2% for frequencies batwoen 3-8 GHz at any dalance lager han hall the probe tip
diameler from tho boundary.

Certificate No: EX3-3745_Apr14/2 Page 7 of 12

TUV SUD Zacta Ltd. Report number: Z101C-14129
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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EXIDVd= SN:3745 April 15, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-flald: 2 6.3% (k=2)

Corlificale No: EX3-3745_Apridi2 Pago 8 of 12

TOV SUD Zacta Ltd. Report number: Z101C-14129
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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April 15, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

f=1800 MHz,R22
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Uncertainty of Axial Isclropy Assessment: £ 0.5% (k=2)

Page 9ol 12
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Zacta
EX3DV4- SN:3745 April 18, 2014
Dynamic Range f(SARcaq)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cortificalo No: EX3-3745_Apriq/2 Page 10 of 12
TUV SUD Zacta Ltd. Report number: Z101C-14129

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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Zacta

EXIDVA- SN:A745 April 15, 2014

Conversion Factor Assessment

I = 800 MHz, WGLS RS (H_comF) f= 1750 MH2z WGLS R22 (H_coamf)
} | w0
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" z |
g 20; ;; " 3
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sty nedwwid e LLTTTES ]
Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz
10 -08 08 -04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cerlificate Mo: EX3-37456_Apr1di2 Page 11 of 12
TOV SUD Zacta Ltd. Report number: Z101C-14129

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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EX3DV4.- SN:3745

Al 15, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3745

Other Probe Parameters

| Semsor Arrangemant Triangular
Conneclor Angle (%) <1196
Mechanical Surface Delection Mode . enabled
Optical Surface Deteclion Mode - disabled |
Prabe Overall Langlh 337 mm
"Probe Body Diameter " 10 mm |
Tip Length x 9 mm
Tip Diametar 2.5 mm
Probe Tip to Sensor X Galibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Poinl 1 mm
 Probe Tip lo Sensor Z Galibration Point B 1 mm
Recommeanded Measurement Dislance from Surface 2 mm

Cerlificats No: EX2-3745_Apr14/2 Page 12 of 12

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Report number: Z101C-14129
FCC ID: JOYKYO701
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Attachment 2. Dipole calibration data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughauvsstrasse 43, B004 Zurich, Switzerland

Schwelzorischer Kalibrierdionst
Sarvice sulsso d'étalonnage
Sarvido svirzero di taraturs
Swiss Calibration Service

Accredited by the Swiss Accreditalion Sevica (SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Multilateral Agreoment for the recognition of callbratlon cerillicates

PTT

Acerecitation No.: SCS 108

Client Cortificate No: DBI5SV2-4d104_Junid

CALIBRATION CERTIFICATE e |

e 08352 - SN: 4d104
Calibration procsodure(s) QA CAL-05.vO

Calibration procedure for dipole validation kits above 700 MHz
Calibration date: June 12, 2014

Thin calibration conficate ¢ecuments the raceabiifty to mational stardards, wihich realize the physical units of measurementa (S1),
The measuremonts and the uncertaintios with confidonco probability ane given en the lollewsing pages and are pant of the corlilzcata.

All cndibrations Fuve booen conduciod in tho closed Iabaratory faciily: anvironmant lemperatune (22 « 3/"C and humidity < 70%.

Galitration Equipment used (MATE critical for calibration)

Primary Standards ifS €al Bate (Corificate Na) Schoduled Calibration
Powsor motor EPM-1424 GBEIT480T04 09-0c-13 (No. 21 T-01827) Ock-14
| Powsar sonsor HP 84814 US37202783 09-0c-13 (Mo, 21 7-01827) Oet-14
Powar sersor HP BA81A MY41092317 02-0ct-13 (No. 21 7-01628) Oat-14
| Rotorence 20 dB Mtenuatos SiN: 5058 (208) 03-Apr-14 (Mo, 21 7-01918) Apr-15
| Typa-N mismateh comblnation SN:6047.2/06327  O3-Ape-14 (Mo 217-01921) Apa-15
| Roterence Probe ES30VS SIN: 3205 30-Dew-13 (No. ES3-3205_Dec1d) Dec-14
i DAES SN B 30-Apr-14 (Mo, DAE4-B01_Api14) Apa-15
Secondary Standarts LY Check Date (in house) Scheduled Chack
| AF generator R&S SMT-06 100005 Od+Aug-89 (In howsa chiack Oct+13) in houso chock: Oct-16
| Mirtwoek Anmtyzer HP 87536 US3ITIS05685 S4206 1B-0ef-01 (In howsa chock Oct-13) I house chock: Dot-14

Mame Funciion Signature
Gaiibratod by: Lesif Kiysner Laboratory Technician ﬁ J
i _’/ / AP
Approved by: Katia Pokovic Tochrical Manager —=

IM_:E;H}@H_@_WMHMM be reproduced except in full without written approval of ihe labomtory,

Isswod: Juna 16, 2014

Cortificate No: DBISV2-4d104_Juni4

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page1 o0l 8

Report number: Z101C-14129
FCC ID: JOYKYO701
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Zacta

¥ nijii
Calibration Laboratory of “ﬁ_l.:;?" Schweizerischer Kallbrierdienst
Schmid & Partner o~ Service sulsse d'étalonnage
Eﬁgiﬁﬁﬁﬁ ng AG % Sorvizio svizzaro di taratera
Zeughausstrasse 43, 8004 Zurlch, Switzeriand u,;rcm\f Swiss Calibration Service
Accredited by tha Swiss Acoroditation Sevics (SAS) Accreditation No.: SCS 1008

The Swiss Aceraditation Serviea 18 616 of the slgnataries to the EA
Multitatoral Agreement for the recognition of ealibration certificmton

Glossary:

TSL lissue 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 Sid 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 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

G) 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 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 connector and the antenna feed paint.
No uncertainty required.

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

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

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

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

Cerificate No: DB3SV2-44104_Jun14 Page 2 ol 8
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Measurement Conditions

DASY systam configuration, as far as nol given on page 1.

DASY Varsion DASYS Vs52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fial Phanlom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations wera applied.
Tempeoraturoe Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mha'm
Measured Head TSL paramelers {(22020.2)°C 415+ 6% 0.94 mho/m £ 6 %
| Head TSL temperature change during test <05%C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condifion
SAR measured 250 mW input power 237 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.18 Wikyg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW inpul power 1.52 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.93 Wikg = 16,5 9% (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220%C 56.2 0.97 mho/m
Measured Body TSL parameters (220x0.2) °C 85220% 1.01 mho/m £ 6 %
Body TSL temperature change during test <0.5%C e -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 242 Wikg
EAR lor nominal Body TSL parameters normalized o 1W 9.43 Wy £ 17.0 % (k=2)
SAR avernged over 10 em” (100 g) of Body TSL condition
S5AR maasured 2600 MW input power 1.57 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 6,15 Wikg = 16.5 % (k=2)

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 3ol 8

Report number: Z101C-14129
FCC ID: JOYKYO701
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedanca, transiomed to Toad point 5230-18jQ
Redumn Loss -30.7 dB

Antenna Parameters with Body TSL

Impedance, translormed to feed poind 46.7 L1+ 54 |2
Relum Loss - 237 dB

General Antenna Parameters and Design

| Elactrical Delay (one direction) | 1,299 ns

After long lerm use with 100W radiated power, anly a slight warming of the dipola near the feedpaint can be measured.

The dipole is made of standard semirigld coaxial cable. The center conduclor of the feeding line is directly connected to the
second arm of the dipole. The antenna is tharelare shor-circuibed for DC-signals. On some of the dipoles, small end caps
are added lo the dipols ams in order 1o improve malching when loaded according to the posilion as explained in the
“Measuramant Conditions® paragraph. The SAR dala are not aflected by this change. The overall dipole length is still
according 1o the Standard.

Mo excessive force must be applied to the dipale arms, because they might band or the soldered connections near the
leedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manulactured on May 26, 2010
Cerificatle No: DBIGV2-4d104_Jun14 Fage 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-14129

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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Zacta

DASYS5 Validation Report for Head TSL

Date: 12.06.2014
Test Laboratory; SPEAG, Zurich, Switzerlaund
DUT: Dipole 835 MHz; Type: DR3ISV2; Serial: DE3SVZ - SNz 4d 104

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

Medium parameters used: [= 835 MHz; o = 0.94 S/m; &= 41.5; p = 1000 kg/m'
Phantom section: Flal Section

Measurement Standard: DASYS (IEEENECIANS] C63.19-201 1)

DASYS2 Configuration:
¢ Probe: ES3DWV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
+  Sensor-Surface: 3Imm (Mechanical Surface Detection)
¢  Electronies: DAE4 SnG01; Calibrated: 30.04.2014
+  Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA; Serial: 1001
= DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56,20 V/m; Power Drift = 0,01 (B

Peak SAR (extrapolated) = 3.58 W/kg

SAR( g) = 2.37 Wilkg; SARCI0 g) = 1.52 Wikg

Maximum value of SAR (measured) = 2.79 Wikg

-Z.40
-4.80
-r.20

-9.60

-12.00

0dB =2.79 Wikg =446 dBW/kg,

Caorlificate No: DB3SV2-4d104_Jun14 Page5 ol 8
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Impedance Measurement Plot for Head TSL
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Zacta

DASYS Validation Report for Body TSL

Date: 12.06.2014

Test Laboratory: The name of your organization

num:

Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: dd 104

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

Medium parameters used: = 835 MHz; o = 1.005 S/m; &, = 55.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANST C63.19-2011)

DASYS52 Conliguration:

Probe: ES3DW3 - SN3205: ConvF(6.09, 6.09, 6.09): Calibrated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.20 14

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001

DASYS2 52.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Yalue = 54.94 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(] g) = 2.42 Wikg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2.82 W/kg

-6.60

-8.80

-11.00

0dB =2.82 W/kg =4.50 dBW/kg

Carificate No: DBISW2-4d104_Jun14 Pags 7 of B

TOV SUD Zacta Ltd. Report number: Z101C-14129
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Impedance Measurement Plot for Body TSL
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S Schwaizerlschar I:all:rﬁwﬂl;nut

Sorvico sulsse d'étalonnage
Servizio svizzero dl taratura

5 Swius Calibratlon Sorvice

Aceroclitation No.: SCS 108

Certificats Mo: D1300V2-5d129_ Junid

|CALIBRATION CERTIFICATE |

D1900V2 - SN: 5d129

Ouject

Calibration procedurads)

Calibration dale:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

June 18, 2014

Calpration Equipment used (MATE critical lor caBlznfion)

This enlibration cadificate documents Ihe raceablily lo nalksanl standards, which realize the physical wnits of measurements [S1),
The moaswremants and fhe uncostaintias with confidonce prabability are given an the following pages and are pan of the certilicate.

All calibrations Rave been conductod i th chosed Inbormtony fRciifly: smvironmsnt lempaerlone (22 + 3J°C and humidily < 70%.

Primary Standards 1D i Cal Db (Contificate No,) Sehaduled Casbralion
Powear rigter EPM-4424 GB37480/04 00-Ock-13 (Mo, 21 7-01827) Oet-14
Powor sonsor HP B481A Usarznerad 08-Oct-13 (Mo, 21 7.01827) Oct-14
Power scnsor HP B4B1A MY 41092517 08-0ct-13 (Ma, 217-01828) Oct-14
Referance 20 dB Attlenumtos S 5058 (20k) O3-Ape-14 (Mo, 21 7-01918) Apr-15
| Type-N mismatch conbination SN S047.2 /6327 O0-Apr1d (Mo, 21 7-01821) Apr-16
Referanco Frobe ES30OVE Shi 3205 A0Dee-13 (No. EXIA205 Daoid) Doac-14
DAEA SM: G4 30-Ape-14 (Mo, DAEA-GDT Aprid) Apr-15
| Secondary Standards i Ghack Date (in house) Schodulad Chack
AF ganerstor RAS SMT-06 100005 Od-fug-09 (in house chock Oct-13) In house check: Ocl-16
Wetwork Analyrar HP BTHIE USITIR0505 54206 18:0ct-01 {n house chack Oct=13) In mouse check: Oct=14
Hama [Function Signalune
Calsratad by: Israe El-MNaoug Liboralory Techndcian %&L é,,
- ﬁ%.{‘?{.(.&?
Approvod by: Katja Pokovio Techuical Manage: =

Thin ealibration corificate shall not ba reproduced except in full withoul witlen approval of the Isborlory.

‘;:"fé';gg;ﬁ- SIS

lasimmd: Jiing 10, 2014

= o

Cortificate No: D1900V2-5d129_Juni4d

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Paga 1 ol 8

Report number: Z101C-14129
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Zacta

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzeriand

Schrwelzerischer Kalibriordienst
Service sulase d'étalonnage
Servizlo svizzero di taratum
Swiss Calibration Service

Accrditad by the Swiss Accredialion Sevica (SAS) Aecreditation No.: SCS 108
Tho Swiss Accroditation Service s one of the signalarios to the EA

Mubtilateral Agreement for the recognition of calibration cerlificates

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» [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
measurament at the SMA connector lo 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.
Mo uncertainty required.

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

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

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

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

Corlificate No: D1900V2-5d120_Jun 14 Page 2 ol 8

TOV SUD Zacta Ltd. Report number: Z101C-14129
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V&2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flgl Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, cy, dz = 5 mm
Fraquoency 1900 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calculations ware applied,
Temperature Permittivily Conductivity
Nominal Head TSL parometers 220°C 40.0 1,40 mhofm
Measured Head TSL parameters (220x0.2)°C 395+6% 1.39 mhol/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 measuned 250 mW input power 10,0 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 40.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Hoad TSL condition
SAR measunad 250 mW input power 527 Whkg
SAR for nominal Head TSL paramolors normalized to 1W 21.1 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0"C 53.3 1.52 mho/m
Mensurad Body TSL parametors {(220+0.2)"C 625+6% 1.51 mha/m = 6 %
Body TSL temperature change during test <05°C wim sase
SAR result with Body TSL
S1AFI averaged ower 1 em” (1 g} of Body TSL Condition
SAR measured 2500 mW inpul power 10.1 Wikg
SAR lor nominal Body TSL paramaters normalized to 1TW 40.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 533 Wiy
SAR for nominal Body TSL paramelers nemalized fo 1W 21.3 Wikg = 16.5 % (k=2)
Ceorlificate No: D1900V2-5d129_Juni4 Pago3ol8
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impadance, transformed {o feed point 5200 +«68j0
Aatum Loss -f3.2dB

Antenna Parameters with Body TSL

Impadanca, ransformad to fead point 47.2 0+ 6.0 j0
Return Loss = 23.4 dB

General Antenna Parameters and Design

| Etoctrical Delay (one direction) 1,205 ns

Alter long term use with 100W radialed power, only a slight wanming of the dipola near the feedpaint can be maasurad,

Tha dipole is madle of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected 1o the
second arm of the dipole. The antenna is therefore shont-circuiled for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve malching when loaded according to the position as explained in tha
"Measurernant Conelitiona” paragraph. The SAR data are not alfeclad by this change. The overall dipole length is stil
according to the Standard.

Mo excessive lorce must be applied to the dipole arma, because thay might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manulacturad by SPEAG
Manulactured on April 14, 2010
Cailificate No: D1000V2-54120_Jun 14 Page 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-14129

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYO701
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serinl: DI900V2 - SN: 5d129

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

Medium parameters used: = 1900 MHz; o = 1.39 S/m; & = 39.5; p = 1000 kg/m’
Phantom scction: Flat Section

Measurcment Standard: DASYS (IEER/IGEC/ANSI C63.19-201 1)

DASYS52 Configuration:

L

Probe: ES3DWV3 - SN3205: ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
Sensor-Surface: Jmm (Mechanical Surface Detection)

Elecironics: DAE4 Sn601; Calibrated: 30.04.2014

Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Sexial: 1001
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 18.06.2014

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 = 97.09 Vim; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.3 W/kg

SAR(L ) = 10 W/kgs SAR(10 g) = 5.27 W/kg
Maximum value of SAR (measured) = 12.4 Wikg

0dB =124 Wikg = 10.93 dBW/kg

Cerfificate Mo: D1900V2-5d120_Jun 14 Page 5ol 8

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Report number: Z101C-14129
FCC ID: JOYKYO701



Page 123 of 154

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 18.06.2014
“Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial; D1900V2 - SN: 54129

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

Medium parameters used: f= 1900 MHz; o = 1.51 S/m; g = 52.5; p = 1000 kgﬂn"’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEIIEC/ANST C63.19-201 1)

DASYS52 Configuration:
¢ Probe: ES3DV3 - 5N3205; ConvlH(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 30.04.2014
+  Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95,62 Vim; Power Drift = -00.00 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.33 W/kg

Maximum value of SAR (measured) = 12,7 Wikg

0dB = 12.7 W/kg = 11.04 dBW/kg

Cartiicate Mo: D1800V2-5d129_Juni4 Pago Vol 8

TOV SUD Zacta Ltd. Report number: Z101C-14129
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Schwelzerlscher Kalibrierdle
Sehimid & Partner 8 Service sulsso d'Gtalonnage "
Engineering AG C senisiosvizzero i taratura

Zoughausstrasso 43, 8004 Zurich, Swilzerland S Swiss Calibration Servien

Actredited by the Swiss Accradiiation Service (SAS) Accreditation No.: SCS 108
The Swisa Accreditation Sorvice Is one of the signatories to the EA

Multiiatorml Agreemont for the recognition of calibration contificates

Cliant PTT Cortiticate No: D2450V2-804 Junid
ICALIBHATIDN CERTIFICATE I

Ot D2450V2 - SN: 894

Cafibwation procadmo(s) QA CAL-05v9

Calibration procedure for dipole validation kits above 700 MHz

Caliration date: June 13, 2014

This cafibeation cadifieato dacuments the traceabllity lo national stardards, which realize e physical units of measursmaents (S1),
The measuramonts and tha uncedtainties with confidence protsabilily am given on the lollowing pagss mnd are part of the cenilicats,

All calibrationg have bean conduciad (e e closd inboralony taciily: anviconmant lamparature (22 & 3)°C and hamsidity < 70%.

Calibration Equipment used (MATE critical fer ealibration)

Primary Standards oe ol Date (Carddicate No.) Sehadulod Casibration
Powar muler EPM-4424 GRITABOT04 08-0ict-13 (Mo, 217-01827) Oct-14

Powar semsor HIP B4B1A LISaT282783 0900113 (Mo, 21E7-01827) Oct-14

Powar semaor HP B4E1A MY 1082317 03-0ct-13 (Mo, 217-01828) Od-14

Rularence 20 dB Attenuator SM: G058 (20%) Oi-Apr-14 (Mo, 21 7-01@18) Apr-15

Typa-N mismalch combination SN:SM7.2/ 06327 O3-Apr-14 (Mo 21 7-01821) Apr-15

Ruolarence Probsa ESIOVI SN: 2205 30-Dec-13 (Mo, ES3-3205 Decid) Doe-14

DAE4 SN 601 S0-Ager- 14 (Mo, DAE4-GO1_Aprid) Apr-15

Secondary Stondards e Chock Date (in housa) - Schaduled Chaok

IF genarmlor &S SMMT-06 100005 Od-Ausg 93 (in howuse chock Oct-13) In house: check: Oct-16
Molwark Analyrer HP B753E LISa7300585 S4206  18.021-01 (In houss ehaek Ost19) In Fiouse check: Dct-14
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Zacta

Calibration Laboratory of
Schrid & Pariner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

5 Sehwelrerischer Kolibrior dionst

¢ Sorvico sulsse d'dtnlonnage
Servizlo svizzoro di taratura

S  swiss Calibration Service

Accrodited by the Swiss Accradintion Sanvica (SAS) Aeeraditation No.: SCS 108
The Swiss Accreditation Service [ ane of tho signatories to the EA
Multitateral Agreamant for the recognition of calibration certificates

Glossary:

TSL lissue 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) |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: Measuremenl! 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

o Antenna Paramelers with TSL: The dipale 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 phantorn. 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.

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

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

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

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

Certificate Mo D2450V2-894_Jun14 Pago 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Muodutar Flat P‘hanl(:m

Distance Dipole Centar - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz =1 MHz
Head TSL parameters

The following parameters and calculations wero appliod.
Temperaturs Parmittivity Conductivity

Nominal Head TSL parameters 220°C 9.2 1.80 mho'm

Measured Head TSL paramaoters (22002 °C BALE% 1.84 mho/m =6 %

Head TSL termperature change during test <05%C nem waee
SAR result with Head TSL

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

SAR measured 250 mW input power 13.5 Wikg

SAR for mominal Head TSL parametars normalizad to 1W 53.2 Wikg =17.0 % (k=2)

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

SAR maasured 250 mW input power 628 Whkg

SAR for nominal Head TSL parameters novmalized 1o 1W 249 Wikg = 16.5 % (k=2)
Body TSL parameters

The lollowing parameters and calculalions were applied.
Temperature Parmittivity Conductivity

Naiilinal Body TSL parameters 220°C 527 1.95 mhofm

Measured Body TSL parameters (220+02)°C 51.126% 2.03 mho/m =8 %

Body TSL temperature change during tesl <05"C w— i
SAR result with Body TSL

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

SAR measured 250 mW inpult power 13.2 Wikg

SAR for nominal Body TSL paramoters normalized o 1W 51.4 Wikg = 17.0 % (k=2)

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

SAR maasured 250 mW inpul poweer 610 Wikp

SAR for nomimal Body TSL parametars normalized to 1W 24.0 Wikg = 16.5 % (k=2)
Cortificato Mo: D2450V2-804_Junid Pago 3 of 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impadance, traneformed 1o feed point B4EQ +1.8B0
Retum Loss «26.7d8

Antenna Parameters with Body TSL

Impedance, fransformed to fead palnt 50652 + 3.6
Relum Loss -28.048

General Antenna Parameters and Design

| Eloctrical Delay (one direction) 1160 ns

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feading line is direclly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small encl caps
are added lo the dipole arms in order fo improve matching when loaded according to the position as explained in the
"Measurement Condilions® paragraph. The SAR dala are nol alfecied by this change. The overali dipole length is still
according to the Standard,

No axcessive lorce must be applied to the dipole amns, because they might bend or the soldered connections near the

leedpoint may be damaged.

Additional EUT Data
Manulactured by SPEAG
Manufeciured on October 08, 2011
Carilicate No. D2450V2-894_Jun14 Pago 4 of &
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DASYS Validation Report for Head TSL

Date; 13.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MIz; Type: D2450V2; Serial: D2450V2 - SN: 894

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

Medium parameters used: = 2450 MHz; o = 1.84 S/m; & = 38.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASY52 Conliguration:
= ["robe: ESIDVI - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
o Phantom: Flat Phantem 5.0 (front); Type: QDODOPSOAA; Serial: 1001
= DDASYS2 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = [00.8 Vim: Power Drift =0.07 4B

Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) = 13.5 Wkg; SAR(10 g) = 6.28 W/kyg

Maximum value of SAR (measured) = 17.3 Wikg

0dB = 17.3 Wikg = 12,38 dBW/kg

Certificats No: D2450V2-894_Jun14 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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Zacta

DASYS5 Validation Report for Body TSL

Date: 13.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Scrial: D2450V2 - SN: 894

Communication System: UID 0 - CW; Frequency: 2450 M1z

Medium purameters used: f= 2450 MHz; a = 2.03 $/m; 5, = 51.1; p = 1000 I-:ga"rn"'l
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] €63, 19-2011)

DASYS52 Configuration;
» Probe: ES3DV3 - SN3205; ConvE(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
o  Electronics: IDAE4S Sn601; Calibrabed: 30.04.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDO0OPSOAA; Serial: 1002
«  DDASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipele Calibration for Body Tissue/Pin=250 m W, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurciment grick: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.80 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(I g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.4 W/ikg

0dB = 17.4 Wikg = 12,41 dBW/kg

Certilicate No: D2450V2-894_Juni4 Poge 7ot 8
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Impedance Measurement Plot for Body TSL
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