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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801
Calibration Parameter Determined In Head Tissue Simulating Media
I Rolative Conductivity T Dupth® | Unel.
| fqwein)® | Permimivity" {5m)’ | ComEX | ComFY | ConvFZ  Alpha® | (mew) | (kD)
750 418 089 944 944 944 035 | 100 | s120% |
kL 415 0.90 915 ERE] 9.15 060 | ost | s120% |
) 415 0s7 892 592 9.62 050 | 078 | £120%
1440 45 1.20 7.90 7.90 7.80 0.41 1.0 | £120% |
1750 401 1.57 7.82 ‘t 182 | 782 030 | 088 | £120%
‘ T
1800 40.0 1.60 7.51 .5 751 a.76 0 2120%
2000 400 140 755 755 7.55 0.80 057 £120%
|__2300 35 167 128 725 | 7128 0.44 ! 075 | £120%.
2450 32 160 | 885 | 685 | 688 | 053 | 070 | +120%
2600 3.0 1.96 676 676 675 062 | 066 | £120%
5200 3.0 466 4965 4.56 495 | 038 180 | #1341 %
5300 a9 478 474 AT4 474 035 | 180 | s#131%
5500 e 496 4738 473 4.73 0.35 1,80 $131%
| 5800 385 507 454 454 % 454 035 | 180 | 2131%
5500 353 | s27 a45 ' 245 | 445 040 | 180 | 11_3_15_]
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SAR Test Report

Report No.: 114D00014-SAR

EXQ0V4- SN

Calibration Parameter Determined in Body Tissue Simulating Media

Juna 18, 20M

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

VOhOHy S0 e conded 1o ¢ 1900

Aarrater fom He boundarny

Relstive ity | Yot Unct. |

_A(uHn° | Pecmimnity’ | (Sim)" | ConvPX | Com# ¥ | ConvFZ | Alpha’| jmm) | W2 |

750 55.5 095 an 211 a1 | 085 | 075 | =12 o,'g-_!

835 552 097 a2 | a12 | 912 | om0 | 066 | 2120% |
200 60 105 891 a9 891 | 080 | 067 | £120%
1450 540 130 191 | rer 787 | 054 | 07e | £120%
| 1750 | s34 | 14w 1.62 762 7682 | 083 | o7 | #120%
1900 533 182 7.20 77 7.29. [_n,w o7 | s120%

| 2000 533 1.82 747 74T 747 ‘ 0.37 080 +120% |
2200 529 1.81 718 | 7.18 7.18 0.80 060 | £120%
2450 527 195 60 | 690 | 680 | oso | 0% | s120%
2600 525 218 era 8.74 674 | 0BD | 080 | 4120%
5200 __ama 530 417 417 417 045 | 180 | 2131%
5300 s 542 403 | 403 | 403 | 048 | 190 | +131%

5500 488 565 393 | 38 393 | 045 | 190 | $131% |
5800 485 577 ase | 34 ase | 045 | 150 | s131%
5800 482 | &on 38¢ | 3w 394 | 050 | 10 | #131%
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Cortficrn No: EXO-3801_Juntd

SN B0t June 15 2014

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

Frequency response (normaized)
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of Efield: £ 6.3% (k=2)
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EX30V4- SN3an June tH 2004

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)
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Dynamic Range f(SAR.4)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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EXI0VE- 5183801 Jurw 18, 2014
Conversion Factor Assessment
= B35 MHz WIGELS RE (H_com#) 1= 1900 MHz WGLS R22 (4_convf)
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EX30%4- ER:E01 Juns 18 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3801

Other Probe Parameters
Sanse Arangement o Triangular |
Connecior Angle (7] ) | 538
Mechanical Surlace Detection Mods | enabled |
‘Dotcal Surface Delecton Mode I diatied |
Probe Chverall Lengin | ~ 33T mm |
Frobe Body Diametar - o | 10 mm
Tip Length i | 8 mm
Tip Digmaler ) | 2.5mm
Froba Tip bo Sensor X Golbrabon Pore T i | 1 mm

| Froba Tip b Sensor ¥ Galbrason Pord | 1 mm
Froba Tig I Sensor £ Galkeation Poinl T - T | 1 mm
"Recommanded Measurerem Dilance from Surface T4 mm |

Cantificals Noo EX3-3801_un1d Paga 110 |_|“ a o
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ANNEX H.

Dipole Calibration Certificate
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Calibration procedure for dipole validation kits above 700 MHz

Jung 18, 2014
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Calibration Laboratory of Scirwstzeriacher Kalibeiardiarot
Schmid & Partner Service muizse detalonnage

Engineerning AG Servizio sizaers o taraturn
Zeugheusstraxss &1, 0004 Zunch, Swemerand Swms Cathraton Service
ACCOMIBT by 1ho Swiss Acin S5 Sarion (SA%) Acoresitason Mo.: SCS 108
Tho Swiss Accroditaton Service s e of the signamicnias 10 1o EA

Gr for the secogniticn of

Glossary:
TSL tissue simulating liquid
ConvF sensdivity in TSL/ NORM x,y.2
N/'A net 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 Irom 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 dese proximity 1o 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 Systemn 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 certficate are valid at the frequency ndicated,

*  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
parailed to the body axs.

o Feed Point Impedance and Return Loss: These paramelers 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.

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

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

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

8 OSAM W N0 TSL PUrEiRErE! THE MSESUIEY [S1 PUramansrs Gre U2as 1 asieuss e
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%.

Conicie hNo: DEXSVZ-40120_Junié Page 208
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SAR for nominal Hezd TEL paramaias

rianmabioed 10 TW

229 Wikg £ 17.0 % (k=2)

AR aweraged over 10 em” (19 g) of Hond THL

condifon

SAR mesasuned ZBO M Input powes 1.54 Wiy

SAR for nominal Head TEL pammalans rrnalized fo W .00 Wikg & 16.8 % (k=2)
Body TSL parameters

Thes fiollorwing pesameters and calcukyions wene applied.
Temperaiure Permistivity Conductvity

Mominal Body TSL parameberns. 0T 553 QST minim

Measured Body TSL paramsstars (B0 = 0.2 T SE 0% 1.0 mhoim = 6%

Eody TSL temparature change during best o« OB T
SAR result with Body TSL

SR averaged over 1 cm” (1 gj of Body TEL Conditian

SAR measured

ZE MW IRfHL P

2,43 Wiy

AR for nomingl Body TSL paramelamn

nirrelined b0 10

.47 Wikg +17.0 % (k=2)

ecIT SAR Test Report Report No.: 114D00014-SAR
Measurement Conditions
DASY syekem cordiguration. 2= far as not given on page 1
ASY Verssan BT vEz a8
E xirapalaticn Advaincid Extapolilon
Phantom Modular Flal Phamam
Distamce Dipole Ceier - TSL 15 i wilh S pacer
Zoam Scam Reschition du, dy, dz = 5 mm
[ —— B35 Mk + 1 MHz -
Head TSL parameters
Tha ¥ rarmeters ared caloul atkones ween apniad
Temperabure P ity Conductivity
Meminal Head TSL parameters 22070 q1.5 80 mim
Measured Hesd TSL paramssters (F20:02 0 21526 % 054 mhaim 2 6%
Hend TSL temperabure chamge during besi =050 — =
SAR result with Head TSL
EAR sweraged over 1 em’ {1 g} of Head TSL Candition
SR meas | TR0 O I P .40 Wiy

SAR averaged cver 10 ém” (10 g) of Body TSL condition

SAR measured 250 m\ input power 1.58 Wiy

SR for nominal Body TEL paramalar risrrraliped bo W 623 Wikg & 10,5 % (k=2)
Canifcass No: DEISY2-40120_Junids Page 3ot
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Appendix [Additional assessments oulside the scope of SC5108)
Antenna Parameters with Head TSL

Impadance, Wansfomed to feed point 53.0 02 01 2
Fturn Loss - d08 a8

Antenna Parameters with Body TSL

Impadance, Wansiomed o feed point ATH k- 3.0

Fetum Loss - 281 ol

General Antenna Paramelers and Design

[ Elecirical Delay (ore direction] 1,396 na

Aar long Wem uiss with 100 mdisted power, only 3 slight warming of ihe dipole near the Teadpoint can b messured.

Thea dipoba is sede of standard semingid ccaxial cable. The oemaer conducior of the faading ne is dimcty connected to the
sacond am of the dipole. The anlenna is theselors shor-circulied tor DC-sigrals, On soma of the dipokes, smal end caps
ara added 1o the dipole arms in order 10 Improve masching whan keded acoonding 1o the pesion a5 expkinad in the
Ftsazurement Conditions® pamgraph. Tha SAR dala ae nol abectsd By this changs, The cuscall dipaks langih i slil
according 1o the Standand

Mo excessive foms muss b applied 10 T dipols e, Becauss ey might bend or the soldemed connecticns naar e
{eedpairt may be damagad

Additional EUT Data

WManulacsurad by | T EPEAG
Maniulacied on . Jurse 23, 2010
Corfloaie Fe: DEREND-4d130_Junid Pagea 4 of § -
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DASYS Validation Report for Head TSL

Date: 1606.2014
T'est Laboratory: SPEAG, Zunch. Swatzerland
DUT: Dipobe 835 MHz: Type: DSASV2; Serial: DS3SV2 - SN: 4d120

Communication System: UID O - CW; Froquency: 835 MHz

Medium parameters used: =835 MHz: @ = 0.94 S/m; 6, =41,5; p = 1000 kg/m’
Phamom section: Flat Section

Messurement Standard: DASYS (IEEE/NEC/ANSICa3.19.201 1)

DASYS52 Configurution
o Probe: ES3DV3 - SN320S; ConvF(6.22, £.22, 6.22); Calibrated: 30.12.2013;
¢ Seasor-Surface: 3mm (Mechanical Surfuce Detection)
= Electronics: DAE4 SnoO1; Calibrated: 30.04.2014
«  Phantom: Flat Phantom 4.90.; Type: QDOOOP49AA; Seriad: 100]

o DASYS2 S28.801222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7¥Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=3mm

Reference Value = 56,38 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 3.61 Wikg

SAR(1 g) = 2.4 Wikg: SAR(10 g) = 1.54 Wikg

Maximum value of SAR (measured) » 2.81 Wikg

2,40

-4.80

-

-1.20

49,60

-12.00
0dB = 281 Wiky » 4.49 dBW/ikg

Certitcate No: DEISV2-44120_Juntd Page Sl
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Impedance Measurement Plot for Head TSL
1 014 PEryNAY
¥
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DASYS5 Validation Report for Body TSL

Date: 12,06.2014
Test Laboraory: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DRISV2 - SN: 4d120

Communication System: UID O - CW: Freguency: 835 MHz

Medium parameters used: =835 MHz aw 1005 Sims g, = 352, p = 1000 i\z:.'m‘l
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI 063.19.201 1)

DASYS2 Configuration
o Probe: ES3DV3 - SN3205; ConvFI6.09, 6.09, 6.09); Calibeated: 30.12.2013;
+  Semsor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAES SatiD 1, Calibrutedd: 30.04.2014
+  Phantom: Flat Phantoen 4.91; Type: QDOOOPI9AA; Serial; 1001

« DASYS25288(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 5504 Vim; Power Drift = 0,00 dB

Peak SAR (exurapolated) = 3.61 Wikg

SAR() ) = 2,43 W/kg: SAR(10 g) = L.59 Wikg

Maximum value of SAR (measured) = 2 84 Wikg

-1.20

-9.60

-12.00

OdB =284 Wikg « 4,53 dBWikg

Certhicate No: DE35V2.40120_Junid Page T ol
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of L& Sahweizerioohar Kalbriardienst

Schmid & Partner o= Service suisse S étaonnage
Engineenng AG M/-ﬁ 3 Sarvio svezero & Laratura
Zeughaussirasss 33, 8034 Zurich, Switzeriand R Stxe Callbwation Sarvice
Wads

ACOOXHeD by the Swiss ACcrockurson Sanice (SAS) Acoreditation Ne: SCS 108

The Swiss Acaremitaton Service is one of he Signansries 10 the EA

Mhadtilateral foe the iticn of f

cies  Auden Certificate No: D2450V2-869_Jun14
|CALIBRATION CERTIFICATE |
’oa,xl D2450V2 - SN: 859

Camsention grocade(s) QA CAL-0S5.v9

Calibration procedure for dipola validation kits above 700 MHz

Cakbeaion cinie June 13, 2014

Ths cabtrason codscalo Gocumants the tracoabity 10 radona standards. mtich realze fhe physics wrets of muasurereds (51
The Soascremnents 203 e unconantas win LonSaonco probabdlly are ghven on the Lodosing pages ond o sort of e cesicaln

A CDREONS Rve been conductnd n the dosod ¥ iy 132 & A1'C wnd tumaity < JO%

Cahtrason Equipmont used PMATE criscal for colbraton|

Pravary Suasdace De Cal Date | Covtcano No | Schacubed Cabteini

Pomar meter EPIV-S42A GEST4E Q00113 (No. 21701827 Oor-14

Poassr senscr NP B01A | USIr2eeney C6-Oct13 (Na. 2170327 Oon 14

Power sensce HP BRI A MYANRIIN T BLt-11 (Mo, 2170 14

Rvlgience 20 o Alteouaios SN 08D (20%) A 14 (No. 217-01918) A 15

Type-X mummach combeston SNCRT 200007 T0-Agr14 (No. 21700925 Apers

Rolsience Provs ESIOVE N em 20-Dwe-13 INo. E53-3000_Dec1y) Docs

DAE4 N6 H0-Ape-14 No. DADALDY_Apnd) Apras

Soscodery Stardards |0 Check Dats In houesl Setmouns Chwex

NP gerweassr NAS SNT-00 M0 04-Aug 0 [in house check Oom13) = howee check Ost-10

| Network Analyow HI 87336 USIPN0sE S406 1800101 fn howse erecs Ot 13y I howse check: Ost-14
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Caktrand ty Iaize EFM20uG Latomiary Technician N P
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SAR Test Report Report No.: [14D00014-SAR

Calibration Laboratory of
Schmid & Parner

Engineering AG
Zoughmessiraase 33, 3204 Zurioh. Switzertand

Schwelzerischer Kalitrerdimrat
Service suisse d alonnage
Servizio svizzere di tarwtura
Swins Caibration Service

wow

ACCrocied by e Swiss Accrediation Sersce |SAS) Acersdeanen o SCS 108
The Swiss Acoreditation Senvice is 5ne of the signataries 1o the EA
’ s fer Mo recognition of e
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z
NA not applicable or net measured

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2013, *|EEE 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-hesd
davices 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 meunted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

« Fead Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Retun Loss ensures low
reflected power. No uncenainty required.

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

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

* SARA 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 calcuate the
nominal SAR result,

The reported uncentainty of measurement is stated as the standard uncenainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
probability of approximately 95%.

Certhicate No: D2450V2.B63_Junid Pagn 208
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ecIT SAR Test Report Report No.: [14D00014-SAR
Measurement Condilions
DASY systam contiguration. & e AR N0l given on page 1.
DASY Versicn DASYS w288
Exfrapoiafion Advancad Exirpolation
Phanbam Modulsr Flal Phaniom
Distance Dipols Center - TSL 10 mm with Spacar |
Foam Scan Reso lubkan dx, dy. de = 5 mm
| Freguency 2450 MHz & 1 MHz
Head TSL parameters
The folowing pammeters ard caloJalions wes apglad. .
| Ternparatuns Par Y [=-
Momiral Head TSL parametirs 220+C e -F 1,80 mhovm
Msasuired Head TEL parameters | ie20:021°C 4B 1,84 mha'm 2 § %
Head TSL tempersture changs during laal ] =0.5"C -
SAR result with Hesd TSL
lm-mwnw1uﬁ°:1nmmrﬂ. Coradiion
Ismmmﬂ 250 W Input powes 134 Wk
| 58 for neminal Hesd TSL parameters roeakzed i W 52.8 Wikg + 17.0 % (k=3)
AR ausraged over 10 om” {10 g} of Head TSL condifon
SAR meagred 250 iy inpat povwer B35 Wilkg
SAR for nominal Head TSL parsmetees narmalizad jo 1W 2.0 Wkg & 18.5 % (k=2
Body TSL parameters
The follorwrs par and ealeilalions wane appdesd
| Tompesature | Par . Corductivity
Hominal Body TSL g 1 230 C 2.7 1.95 mialm
Measured Body TSL parameders 22.0a0.2)"C S511z6% 2ldmbama it
By TSL b parature change during best < 08T -
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TEL Condition
SAH meazueed 250 ¥ Inpt povear 128 Wikg
S&R lor rominal Body TEL parameters marmakzed 1o 1W 50.3 Wikg = 17.0 % [k=3)
——
la.nnmpdnﬂnrmnm‘ (10 g} of Body TSL canilion
| BAR reasure 350 mW inpul power 8,00 Wkg
[ 548 tor namirel Body TSL pammetes nomalizad fo W 23,5 Wikg + 16,5 % [k=2}
Carilicatn M DP4S02-BES_unld Page 3 of B
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Ingspcianca, iransiormed o tead poin 5340+ 51H
Aetum Loss =248 dB

L1 |

Antenna Parameters with Body TSL

Impadanca, Wanstomad o heed point W5 +69|0
Fisturn Loss 23.1 dB ]

General Antenna Parameters and Design

Eleckical Dulay jane diection) | 1,180 ns -|

ANar long term usa with 100W radiated power, only & slight warming of the dipcla naar tha feedpoint can be massunad

T dligohs s Macks of sandard samingid coaxial cable. The center conductor of The teeding line & direclty connsced b e
pecand amm of the dipoks. Tha ANENNA ks Hheealone shor-cncued for DC-signals. On some ol the dipoles, small end caps
are added i the dipols aems in e 10 impeovwe matching when loaded acoording 1o the posilion A& seplaned inthe
*Measurement Congilione” pamgraph, The SAR daia ane not afectod by ths change. The overall dpeks krgh is S8l
acpondng to the Siandard

Mo excessae fonce must be applied 10 the dipoks aems. becauss they might band or the soldersd connections naar tha
feadpoint may be damaged.

Additional EUT Data

Bareractured by SPEAT
Maru.ﬂ:-:rl.m_d il August 18, 20010 |
Carificabe Mo D2E502-868_Junid Pagedol S
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DASYS Validation Report for Head TSL

Date: 13.06.2014
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 869

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

Medium parasmeters used: 1= 2430 MHz, 6 = | 34 Sim; 7 = 38.4: p = 100 Ke/m’
Phantom section: Flat Secsion

Measurement Standard: DASYS (TEEE/IEC/ANSIE C63.19-2011)

DASYS2 Configurabon:

»  Probe; ESIDV3 - SN3205; ConvF(4.53, 4.53, 4.53), Calibrated: 30,12.2013;

o Sensor-Surfuce: 3mm (Mechanical Surfuce Detection)
»  Electronics: DAEA Sn601: Calibrated: 30,04 2014
«  Phantom: Flat Phantom 5.0 (fronty; Type: QDUODPSOAA; Senal: 1001

o DASYS2528.8(1222) SEMCAD X 14.6,1(x7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x71/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.7 V/im: Power Drift = .03 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 134 Wikg: SAR(10 g) = 6.25 Wikg

Maximum value of SAR (measured) = 17.2 Wikg

1

a0

0dB =172 Wkg = 1236 dBW/kg

Cenficate No: D2ab0V2-868_Junid Pago5als
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Impedance Measurement Plot for Head TSL
19 Jun 2916 L0858
1 B/ RE ] 4542 4t a
== 1 = |
Carslicate Ne D2450N2.889_Junta Page berd
East China Institute of Telecommunications Page Number 1216 of 228

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  :Oct 28, 2014



&

ecIT SAR Test Report Report No.: 114D00014-SAR

DASYS Validation Report for Body TSL

Date: 13.06.2014
Test Laborstory: SPEAG, Zunch, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V 2: Serial: D2450V2 - SN: 869

Commumcation System: UTD 0 - CW: Freguency: 2450 MHz

Medium parameters used: & 2450 MHz; 0 = 2.03 Shin e, = 5115 p = 1000 kg/m’
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSTC63.19-201 1)

DASYS2 Configuration:
o Probe: ES3DV 3 - SN3203; ConvFi4,135, 4.35, 4.35): Calibrated: 30.12.2013;
o Sensor-Surface: 3mm {Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibraned: 30.04.2014
o Phuntom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial: 1002

o DASYS2 528.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dzsSmm

Reference Value = 93,93 Vim; Power Drift = 0.04 4B

Peak SAR (extrupolated) = 26.7 W/kg

SAR(I g) = 129 Wikg: SAR(10 &) = 6 Wikg

Maximum valoe of SAR (measured) » 17.0 Wekg

-4
akn
RLE
AL

e

OdB = 17.0 Wikg = 12.30 dBW/kg

Certhicaty No: D24SON2-860_Junt4 Page Tol B
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Impedance Measurement Plot for Body TSL

13 Jun 204 19rie
THY $13 LU ¥ 40 . . "

518 108 5 A0 Ry -20 @ 2#-22.434 4B
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Calibration Laboratory of g Sthmeizerischer Kalibriardhenst
Schmid & Parner G Sirvice suisse d ealoanage
Engineering AG Sarvico swiesere di taraburs
Zougroussirasse 43, 2004 Zerich, Switzeriand S Swins Cuibruson Sarvice
Accmadiied by he Seiss Acciodiation Sensce (SAS) Accreditation Mo SCS 108
The Swiss Accreditation Service s ene of the sigaatories to the EA
g ta¢ the of
Gt Auden Certficats Ne- D1900V2-5d018_Jun1d
CALIBRATION CERTIFICATE |
Otiect D1900V2 - SN: 54018
Cabtration procsdiurmds| QA CAL-05..9
Calibration procedure for dipole validation kits above 700 MHz
Caltation date Juna 18, 2014
The L ¥ b0 nationes which raakas e pryrical un e of e surermasts (511
The memsrenents snd the wih e bty are ghean on the Solowing pages and are part ol he coticale
Al calbrasens harew tesan conducied in the closed y vy 172 + 31"C and humidty < T0%
Catseation Equpment sead (MATE aiscal for caloetion)
Primary Stondy s Dr Cal Dade [Contonte No | Echedulad Caltion
Powor mater EFM-3424 GBI a0 000313 (Na. N1 70827 Oet-14
Powir saneor HF BASIA usSsrw e 000110 (No. 217 01827) 0d-14
Powir sermce HF B4814 NYA 0T 080x-13 (No 21701080 Oct-14
Falarwrn 20 o Adsnceeor BN 0N (20K OO-Agr-14 (No. 217018100 Apr16
Type-N migmakch combnaton SN 087 2/ 05327 03-Agr14 (No. 2A701821) Apr-16
| Rieternece Probs ES30V3 N 2205 3000013 N0 EE33205 Dect3 Dec-14
DAES S 601 3040014 (No. DAESS01_Aprid) Ap-15
(Soccndary Sandads  |IDe CluchDusaGetouss) _Echedubed Croch
AF genervor ASS SMT-06 1o O4-A30-89 I hous check Cad-13) In house chack: 016
Hatwode Aroiyree HI' 87520 USITINNNAS S4206  18-Oct-D din howsa check Oct-13) In house chack: Oct-14
Nama Furction Sgraturo
Cabteated by Mchan Wazer Lnbsoentory Technices /{/M% |
Agroved by Yt Posoe Tachrcal Manages :;”:_C fg’
=== - Z- p g
o June 18 2014
Ths cafsention comteate stal nat be moroduces escept 0 44 wihost witlen moproal of e labostory. |
Canifcae Mo D190OV2-53018_Jdanta Page 148
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Calibration Laboratory of

N S Schwezerischer Kabbrerdenst

Schmid & Partner c Secvice sumes ¢'etaonmage

Engineering AG Servizio svizzero @l taraturn
Zeughmuastranse 33, 5004 Zurich, Switserdond S Swiss Caldration Senvice
A Dy tha Sweas Secvice (5A5) Accrediation Ne.: SCS 108
The Swiss Actreditation Servica i one of the signmoies 10 the EA
[ = for the recogrition of =
Glossary:
TSL tissue simulating liquid
GonvF sensitvity in TSL / NORM x,y.z

‘A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice lor Determining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Technigues”, June 2013

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

c) KDB 865664, "SAR M ement Requirements for 100 MMz to 8 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

WMethods Applied and Interpretation of Parameters:

» Measurement Condibons: 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 cipole i mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms orlented
parasel 1o the body axis.

* Feed Point Impedance and Returmn 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 Retum Loss ensures low
reflacted power. No uncertainty required.

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

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

*  SAA 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 1o calkculate the
nominal SAR result.

The reported uncertainty of measurement s stated as the standard uncertainty of measurement
multiphied by the coverage factor kw2, which for a normal distribution corresponds to a coverage
probabiity of approximately 95%.

Cemtcate No: D1800Y2-50018_Junid Page 2018
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SAR Test Report

Report No.: 114D00014-SAR

Measurement Conditions
DASY system corfiguration, &a far &5 nok gvan an page 1
DASY Version DASYS VEZ.BE
Extrapciation Advanced Extrapolsson
Phantom Modular Fiat Phansom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Aesolution de, dy, 4z =5 mm
Freguancy 1900 MKz = 1 MHz
Head TSL parameters
The following parameters and calodations were appiled.
Temperature Permittivity Conductivity
Head TSL p 20°C 400 1.40 aham
™, Head TSL p (220=202|°C WBHE% L3S mhom=06%
Heod TSL temperature change during test <05°C —_ -
SAR result with Head TSL
SAR aveenged over 1 cm’ (1 g) of Head TSL Candicn
SAR maasured 250 e rgna pirmer 10.0 Wiy

SAR for nominal Head TSL parameers

normalzed o TW

20.1 Wikg £ 17.0 % (ke2}

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR massed

250 W vpna power

5.26 Wi

SAR for nominal Head TSL parameters

noemalzed 1o AW

21.1 Wikg  16.5 % (k=2)

Body TSL parameters
The folowing paramesters and caloulations were apoied
Temperature Permittivity Conductivity
Nominal Body TSL 220°C 533 1.52 mha'm
M d Body TSL p 220+02)°C 525+6% 151 mhom 6%
Body TSL tfemperature ohange during test <05°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candion
SAR messured 25) mW nput power 854 Wikg

SAR for nominal Body TSL paametars

narmmalzed to tW

39.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL

congition

SAR measured

250 mW input power

526 Wikg

SAR for nominad Boay TSL parameters

nammalized to AW

21.0 Wikg = 16.5 % (ke2)

Cerfficate No: D1800V2-53018_Jun14

Pogedol8
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

I
| Impadancs, ranslomssd wa leed poim 51.30 s 25K

| Amlum Loss - 3.1 4B

Antenna Parameters with Body TSL

| impadance, fransiomed o feed point 4720+ 2950
| Aaiurm Less - 275 dB

General Antenna Parameters and Design

| Ewctrical Datsy jore drection) [ 1.154 ns

Aiter lorg berm uss wiin 100W redhaled poisr, oiky & slght wasming of e dipole near fhe leedpoint can be measumed.

Tha dipoie i made ol standand seminged coneal cable. The center conductor of tha teeding ling is direcly connecied & the
aacand arm of the dipole. The amenna is thersfoee short-circulted for DC-signals. On saoma of the dipokes, small end caps
ares scided 1o the dipole arms n omer o improve makching wien oaded goeording 1o the poslion AR axpleingd in the
“Measurement Conditions™ paragraph. Tha SAF data 24 nol alfeciad by this change, The ceenall dpois length is sl
according 1o the Standanrd.

Pl emmessive darca misl be appied 1o e dpals amie, bidause they might bend ar the soldecsd cormedions neas The
Bascipsciini mmay b demaged

Additienal EUT Data

Manulactinad by ) EPEAG
Manulactred cn - Juneod 2002 |
Carhicale Boc 01 B00VE-Ed018_Jun1d Faga & of 8
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DASYS Validation Report for Head TSL
Date: 18.06.2014
Test Laboratory: SPEAG, Zurich, Switzerlaod
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 < SN: 54018
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: £ = 1900 MHz; a = 1.39 S/m; 6 = 39.5; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)
DASYS2 Conliguration:
«  Probe: ES3DVI - SN3205; CanvEi(S.06. 5.06, 5.06); Calibrated: 30.12.2013;
o Sensor-Surface: Imm (Mechunical Surface Detection)
»  Electronics: DAE4 Sp601; Calibrated: 30.40M.2014
«  Phaotom: Flat Phantom 5.0 (front); Type: QDIOOPSOAA; Serial: 1001
o DASYS2 528 81222). SEMCAD X 14.6.11X7331)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measurement grid: dx=Smam, dy=Smm, dz=5mm
Reference Value = 98.07 Vim; Power Drift = 04M dB
Peak SAR (extrapolated) = 18.3 Wikg
SAR(1 g) = 10 Wikg; SAR(10 g) = 526 W/kg
Maximum value of SAR (measured) = 12.6 W/kg
-
"
ke
e
168
L /
-
AL e
0dB =126 Wikg = 11.00 dBWikyg
Carthicawe No: D1800VZ.50018_Junid Page 5 of 8
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SAR Test Report

Report No.: 14D00014-SAR

Impedance Measurement Plot for Head TSL

18 Jun 2314 012004

CHD 512 LU Fs 351,944 247270 WA M L 08,0640 008 I
ey .‘
Vs P
‘
Hia
M L u-R- 44 »_ o 13720 1 700,000 M Mz
Tm— 4 . 3 B st
wig ¥,
Mg 3 ,‘I.
||
art o AUE Mz = v 2 i
Canifcaw No: D1900V2.84018_Juntd Paga &t o
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DASYS5 Validation Report for Body TSL
Date: 18.06.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1990 MHz; Type: DI900V2; Serfal: DI%00V2 - SN: 54018
Communication Syssem: ULD 0 - CW; Frequency. 1900 MHz i
Medium parameters used: { = 1900 MHz, 0 = 1.51 S/m. g, = 52.5; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-201 1)
DASY32 Configuration:

o  Probe: ES3DV3 - SN3205; Conv(4.76, 4.76, 4,76); Calibrated: 30.12.2013;

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

«  Electronics: DAES Sn601; Calibrated: 30.04.2014

¢ Phantom: Flat Phantom 5.0 (back); Type: QDOODPSOAA: Senal: 1002

o DASYS2 528801222y, SEMCAD X 14.6.10(7331)

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 = 94,36 Vim: Power Dnift = 0,05 dB

Peak SAR {extrapolated) = 17,3 Wikg

SAR(T g) = %99 Wikg: SAR(10 g) = 5.26 W/ikg

Maximum value of SAR (measured) = 12.5 Wikg

e
um

0dB = 12.5 Wikg = 10.97 dBW/kg

Certficate No: O1800V2.54018_Jun14 Paga 78

East China Institute of Telecommunications Page Number : 225 of 228
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  :Oct 28, 2014



«EE/
SAR Test Report Report No.: 114D00014-SAR

Impedance Measurement Plot for Body TSL
18 Jun 24 Ler2et43
CHY 511 10 VARG 293950 MR pH
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Jure 10 JII‘

Acceptable Conditions for SAR M Using Probes and Dipoles
Calibruted under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equip Certification

The acceptahle conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metralogy Cemter af MITT in Beijing, China),
under the Dual-Logo Calibration Certificate program and quality assurimce (QA)
protocols established between SPEAG (Schmid & Pariner Engineering AG, Switzerland)
and TMC, 1o support FCC (108, Federal Cammunications (ommission) squipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable 10
calibration services performed by TMC where its cliemts (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, This agreement is subject to renewal 31 the end of each calendar
year between SPEAG and TMC, TMC shall inform the FCC of any changes or carly
termination to the agreement

Only & subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment tor supporting FCC equipment certification. These are identified in the
following.

a} Calibeation of dosimetric (SAR) probes EXIDVx, ET3DVx and ESIDVx.

i} Free-space E-field and H-field probes, including those used for HAC {hearing
aid compatibility) evaluation, temperature probes, other probes or eguipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to suppornt FCC equipment certification.
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) chasacteristics are handled according to the
requirements of KDB 865664 that is, “Until standardized procedures are
avallable 10 make such determination, the applicability of a signal specific
probe calibration for testing specific wireksss modes and tochnologies (s
determined on & case-by-case basis through KDB inquiries, including SAR
syitem verification requirements.”

b) Calibration of SAR system validstion dipoles, excluding HAC dipoles

¢) Calibration of data scquisition electronics DAEIVx, DAE4Vx and DAEasyVx

d) For FCC equipment certification purpases, the frequency range of SAR probe and

dipoke calibrations is limited w 700 MHz - 6 GHz and provided it is supported by

the equapment identified in the TMC QA protocol (a separate sitachment 1o this

document)

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibratson and QA protocals, including the

format of calibeation certificates and reparts used by SPEAG shall be applicd by

™C

f) The calibeated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher vession systems,

»

<
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11 The SPEAG-TMC agreement includes specific protocols identified in the following
o ensure the quality of calibrtion services provided by TMC under this SPEAG-
TR Dunk-Lops calibeation sgreement are equivalent o the calibration services
provided by SPEAG. ThIC ghall, upon requesl, provide copie of dscumentation to
the FOU 1o substantiae program implemendation,

&) The Imer-Eahoratory Calibration Evaluation (1LCE) staged im the THC QA
protoced shall be performed between SPEAG and TWC ai least ance every 12
months. The ILCE acceptance critersa defined m the TMC QA protoce] shall be
saiaflind fiof thee TWC. SPREAG and FUC agreemsents in remain valil,

Check of Calibration Certificate {CCC) shall be performed by SPEAG for all

calibrations performed by TMC, Written confirmation from SPEAG 18 requined

for TMC to issue calibration cenificates under the SPEAG-TMC Dual-Logo

enlibragion program. Cuinrierly reporis for all calibrations performed l'!:u (7

uniber the propgram ane also lsswed by SPEAG

The calibration equipmens and measurement system used by TV shall be

verifled before each calibration service according to the specific relerence SAR

prabes, dipoles, and DAE calibeated by SPEAG. The results shall be reproducible
ansl within the defined aceeptance ariterin specified m the TMC QA |1r|.l|u€|.‘-|
before each sctual calibration can commence, TMWO shall mnintain records of the
mensurement and calibration sywiem verification results For all calibeations.

Quality Check of Catibration ((CC) centificntes shall be performed by SPEAG w

lexst once every 12 months. SPEAG shall visa TMOC facilities 1o verify the

shorstory, equipment, opplied proceduses and plausibility of mndomly selecbed

h

=

d

certificates.
A copy of this document, to be updated annuolly, shall be provided o TMU clents
that aceepl calfbration servioes according to the SPEAG-TMC Dual-Loge calibration
program, which should be presented toa TOB ( Fefecommumicarion Certiffcating
Beuly), 10 factlitate FOC equipment approval
T shall address any questsons mased by s chents or TCBs relating fo the SPEAG-
IIC Dusal-Logo calibration program and inform the FOC and SPEAG of any critscal
LTS

L

Lhanps Mote: Revised on hoo 36 1o elarify the spplicabibivy of PME snd Burdled probe callbratiers
nnith 5 K Bhdend

**********E n d Th e Re po rt**********
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