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Conversion Factor Assessment
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
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

Certificate No: Z15-97014 Page 11 of 11
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6.2. D835V2 Dipole Calibration Certificate

43 L Tmseanbratfon Certificate documents the traceability to national standards, which realize the physica I 3
units of measurements(Sl). The measurements and the uncertainties with confidence probability are |

given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature:
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration |

Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443)

Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443)
Reference Probe EX3DV4 | SN 3846 3- Sep-13 (SPEAG, No.EX3-3846_Sep13)
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)
Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No.JZ13-394)

Network Analyzer E8362B | MY43021135  19-Oct-13 (TMC, No.JZ13-278)

Name Function ey _F:’b
| _ /. 2
Yu Zongying SAR Test Engineer £

Qi Dianyuan

Lu Bingsong
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easurement Requirements for 100 MHz to 6 GHz.

cumentation: =
' System Handbook

Methods Applied and Interpretation of Parameters:

"o Measurement Conditions: Further details are available from the Validation Repor
end of the certificate. All figures stated in the certificate are valid at the freauency
indicated.

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

o Feed Point Impedance and Retumn Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is tra
from the measurement at the SMA connector to the feed point. The Return

‘ensures low reflected power. No uncertainty required. . .
~ Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertalnty requ:red b
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220°C 415
__ (220:02)°C | 41726%
| Beat ol Bmpesbagchange during et] | <070 =
SAR result with Head TSL b
SAR averaged over 1 ¢mi~ (1 g) of Head TSL Condition T
SAR measured 250 mW input power 241mW/ig
SAR for nominal Head TSL parameters nomalized to W | 9.62 mW /g £20.8 % (k=2) |

SAR averaged over 10 cm’ (10 g) of Head TSL Condition ¥ |
SAR measured 250 mW input power 1.57TmW/g
SAR for nominal Head TSL parameters. normalized to 1W ' :

-BOdy TSL parameters
| Thafoliomng parameters and calculations were applied.

3 : Temperature Permittivity
| Nominal Body TSL parameters 220°C 552
Measured Body TSL parameters: (220+02) ol 556+6%
TSL temperature change during test| ~ <1.0°C _ s
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v -farcernustbeappmadtomedipmearmabeeause ‘might bend or tt {
connections near the feedpoint may be damaged. L i‘gh o he salies
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" In Collaboration with N2
— - S
=777 s p e a g =0
'i/ CALIBRATION LABORATORY z =
’4]‘//—/‘-—:—-\\\;‘
Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China YN CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 No. L0570
E-mail: cttl@chinattl.com Hutp:/iwww.chinattl.en
DASYS Validation Report for Head TSL Date: 24.07.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134
Communication System: UID 0, CW (0): Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: = 835 MHz: 6 = 0.904 S/m: &, =41.7: p = 1000 kg;‘m"
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3846: ConvF(9.32. 9.32. 9.32): Calibrated: 2013-09-03;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1331: Calibrated: 2014-01-23

» Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/2

e Measurement SW: DASY52. Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm. dy=5mm. dz=5mm

Reference Value = 38.91 V/m: Power Drift =-0.05 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(1 g) = 2.41 W/kg: SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.05 W/kg

dB

-2.10
-4.21

W

-8.42

0 dB =3.05 W/kg = 4.84 dBW/kg

Certificate No: Z14-97067 Pagesofs
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Add: No.51 Xucyuan Road. Haidian District, Beijing, 100191, China ek ,,.,’T‘\‘,\ CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 Gl No. L0570
E-mail: cttli@chinattl.com Hitp://www.chinattl.cn

DASYS5 Validation Report for Body TSL Date: 24.07.2014

Test Laboratory: TMC, Beijing. China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134
Communication System: UID 0, CW (0); Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.986 S/m: &, = 55.6; p = 1000 kg/m’
Phantom section: Left Section

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

= Probe: EX3DV4 - SN3846: ConvF(8.96, 8.96. 8.96); Calibrated: 2013-09-03:

s Sensor-Surface: 2Zmm (Mechanical Surface Detection)

» Elecironics: DAE4 Sn1331; Calibrated: 2014-01-23

= Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/1

e Measurement SW: DASY52. Version 52.8 (8): SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250
mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement
grid: dx=Smm. dy=>mm. dz=5mm

Reference Value = 57.01 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.66 Wikg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.10 W/kg

-4.00
-5.99

=795

-9.99
0dB=3.10 Wkg =4.91 dBW/kg

Certificate No: Z14-97067 Page 7 of 8
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6.3. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of

A, Schwaizsrischer Kallwierdionsi
Schmid & Partner e S Survice sulsss o Blakormage
Engineering AG = c Sarvizic svizmero i forotura
Zeughnusstrnase 43, BHK Turich, Switzerland ) f-ﬁ.‘-"f 5  owiss Calitration Service
Actrediled by the Svwess Accraditalon Senice (SAS) fccradiotion Noe; SCS 0108
The Swiss Accreditalion Sarvics is ene of the signatorias e the EA
Multilnisral Agreement Tor tha recognition of calibration cartificates
ceent  SMQ (Auden) Cortificats No: D1900V2-5d184_Jan15
|CALIBRATION CERTIFICATE |
Objpct 0120042 - SM: 5d194 ‘
Cakbealion procaduns) QA CAL-05v0

Calibration procedure for dipole validation kits above 700 MHz

Cafibraton date: January 07, 2015

Thin cabbration cartificate docimenta the iraceatity o national siancards, which reakes the presical units of measurements (34)
The measuremants and ihe uncerliintiss wih confidenca praaniily &s ghae on the following pages and ane parf o The cartificats

Al calibrations hava bean conducied in ihe chosed aboratory faciily: amiranment lerpemiune (22 = 3)°C and numidiny < 7P

Cal@mtion Equipmend ussd (MATE ool for calteation)

Primary Standarcs (1= Gl Dale (Codilicabs Moy Scredubed Callralion ™
| Porwar maiar EPM-4:424 GBI74R0T OF-Cict-14 (Mo, 217-02020) Oer-15

Powar seraos HP B4814 UsEsTaseTad OF-Chct-14 (Mo, 21 702020) Oel-15

Power germoe HP B4a1 A MY 41092577 OF-Oict- 1.4 (M. 21702021} Oet-15

Releranos 20 4B AHorusar SH; S0EE {20k} C3-Apr-14 (Mo, 21701918 Age-15

Type-f mismaich combination SM; 5047 2 7 06327 O3-Apr-14 (Mo 217-09921) A1

Ralersncs Probe £330 BMN; 3305 30-Dec-14 (Mo, ES3-3205_Dwectd) Des-15

DAE4 BM: B0 18-Aug-14 (No. DAES-R0T_Augtd) Aug-15

Secondary Slandands e Cheack Date {in hausa| Scheguled Chsce

AF genemior AAS SMT-DE 100005 Ddl=Aug-BG (m Fouss check Cet-13) In houso chack: Ocl-16
Matwors Araiyror HF BTS3E USITIS08ES 4208 1B-Cct-01 {In house chace Oci-14) In houss chack: Ocl-15

Hams Function Signa
Cafibratad by Clacho Lebier Latomiory Technician

|
\

Approved iy Kasja Foknvic Technical Manager ﬁ{g

Issund: January 7, 2015

T calbention carilicate shall not be mproducsd aecapl in Lill wieu witlien approval of S imbamaiory.

Caorfificabe Mao; D1900V2-54184_Jen15 Paga 1oi8
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Calibration Laboratory of i,
Schmid & Partner Lo,
Enginearing AG g E
M?mun?a.mmrun. Sezeriand Eﬁ:‘?

Apcradiigd by the Swiss Accraditation Sandce (SA3)
The Swiss Accreditation Service i are of the signatories to the E&
Mulisiaral Agresment lor the ecognition of calibration certifl cabes

Glossary:

TSL tizssiie simulating liquid

ConvF sansitivity in TSL / NORM w2
MNiA not applicable or not measured

Report No.: MWR160100407

g & Ikl Kalibriendi

c ‘Bervicn suisss o dalonnage
Servizia svizzero di eratura

5 Eviiss Calllaralon Service

Acereditation Mo,: SCS 0108

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 62208-1, "Procedure to 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 BE5664, “SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

=  Measuremant Condifions: Further details are available from the Validation Report at the end
of the certificate. Al 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 orented

parallel to the body axis,

* Feed Point Impedance and Retum 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 RAeturn Loss ensures low

reflected power. Mo uncertainty required.

*» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo uncertainty required.

* S5AR measured: SAR measured at the stated antenna inputl power.
» S5AR normalized: SAR as measured, narmalized to an input power of 1 W at the antenna

connactor,

« BAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

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

probability of approximately 95%.

Cartificate No: D 900W2 54154 _Jan15 Page 2ol @
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Measurement Conditions

Report No.: MWR160100407

DASY system configuration, as far as nol given on pags 1
DASY Version DASYS WE2.8.8
Extrapolation Advancad Extrapolaton
Phantom Maodular Flat Phantoen
Distance Dipole Center - TSL 10 mm with Spacer
| Zoom Scan Aesolution dx, dy, dr =& mm
| Frequency 1000 MHz £ 1 MHz

Head TSL parameters

The following paramelsrs and calculations were appliod,

Temperaiure Permittivity Conductivity
MHominal Hesd TSL parameters 20°'C 40.0 1.40 mho/m
Measured Head TSL paramsters (#2002 “C 401:6% 1.98 mhadim = B %
Head TEL temperature change during test =05C e -
SAR result with Head TSL
SAR averaged over 1om” (1 g) of Head TSL Candétion
SAR mesaurned 250 m\WV inpud pavar 1001 Wikg

AR for naminal Head T5L paramalens

nonmalized 10 1W

40.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ {10 g) of Head TSL conditien

SAR measwad 250 mW input power 5.32 Wikg

SAR for nominal Head TSL parameters normalized o 1W 1.3 Wikg 2 16.5 % (k=2)
Body TSL parameters

The lellowing paramstars snd calculations were applied,
Temparaturs P mittivity Conductivity

Hominal Body TSL paramaeters 220"°C £33 1.52 mha/m

Measured Body TSL parameters (220203 °C 51326 % 1.50 mha'm + & %

Body TSL temperature change during test <0.5"C = —
SAR result with Body TSL

SAR sveraged over 1 em” (1 g) of Body TSL Conditan

Sa4A measwad 250 MW input power 9.85 Wkg

SAR for npminal Body TSL parametars marrmalized o 1TW 40,1 Wikg = 17.0 % (k=3)

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

SAR magsured 250 mW inpul power 5,31 Wikpg

SAR far norminal Body TSL parameterns normalized o 1w 21.3 Wikg = 16.5 % (k=2)

Carificars Ma: D1900VE-64184_Jan15s

Pagn 3ol @
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Appendix {Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedanca, translormed bo fead point BATO+4.8)0
Ratum Loss - 24.5 d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed poim 43901 +51 0

RAetum Loss - 25,6 dB

General Antenna Parameters and Design

[ Elecirical Delay (one direction) ] 1201 ns

Adter long 1erm use with 1004 radiated paver, only & slight warming of tha dipole near the feedpainl can ba measeed.

The dipoie is mada of standerd semirigid coaxial cable, The cemer conductor of the feeding line is dimatly connecsed to the
secand arm of the dipola. The anlenna is therefare short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ordes o improve masching whan Inaded according 1o the position as explained in the
“Measuremant Conditions” paragraph, Tha SAR dats are nol affectad by this chengs. The svesall dipola langth i =il
aocording 1o the Standand

Mo excessive lorce must be appéed 1o the dpole arms, becauss they might bend or the scidared connactions naar the
feadpaint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Marufactured on May DE, 2014

Cartificate Mo: 01900V 2-66104_Jan15 Fape 4 of @
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DASYS Validation Report for Head TSL

Date:; 07.12.2015
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D9V 2; Serial: D1900V2 - SN: Sd19d

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

Medium parameters used: = 1900 MHz; o= 1.39 8/m; & = 40.1; p = 1000 kgfm?
Phantom section: Flit Section

Measurement Standard: DASYS (IEEE/ECYANSI Ca3.19-2011)

DASYS2 Conliguration;
o Probe: ESIDV3 - SN3205: ConvF(5, 5, 5); Calibrated: 30.12.2014;
+  Sensor-Surfuce: 3mm (Mechanical Surfuce Detection)
+  Electronics: DAE4 S0 Calibrated: 18.08.2014
= Phantem: Flat Phantom 5.0 (fronth: Type: QDOO0PS0AA; Scrial: 100]

o DASYS2 5288(1222) SEMCAD X 14.6.1007331)

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

Reference Vialue = 98.35 V/m; Power Drift = 0,04 dB

Peak SAR (extrupolated) = 15,5 Wike

SAR(T gl =10.1 Wikg; SAR(10 g) = 532 Wikg

Mixitoum valoe of SAR (measured) = 12.7 Wkg

-5
RLEL]
nm

-0,

bdB =127 Wikg = | L4 dBW/kg

Carmfcats Na: D1900V2-54154_Jan15 Paga 5 af 8
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Impedance Measurement Plot for Head TSL

7oJam 248 AS131137
- ; N,
CHEl 2ii 1w Fs HSERTIEG  AId3d o 414,08 pH 1 D00 0BE BE HMz

Hid

CHI $11 Lo 3 4B/ REF =28 o8 B-24.478 a1 900, ORE BEH Mz

3 —

fins
1E¥

Hld : \/ | | |

START L P00 BBE Ml STOP 2 100,808 a8 MH:

Carificate No: D1900V2-54184_Jan15 Pape 8 af 8
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DASYS Validation Report for Body TSL
Date: 07.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900Y2: Serfal: DIMOV2 - SN: 5d194
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: {= 1900 MHz; o= 1.5 S/m; £, = 53.3; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)
DASYS52 Configuration:

+ Probe: ES3DV3 - 5\'33”5: ConvF(4.65, 4,65, 4.63); Calibrated: 30.12.2014;

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

*  Electronics: DAE4 Sno01: Calibrated: 15.08.2014

* Phantom; Flai Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

o DASYS2 528801222y SEMCAD X 14.6.1007311)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 95.88 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16,8 Wikg

SAR(T gh =995 Wikg: SAR(10 g) = 5.31 Wikg

Maximum value of SAR (measured) = 12.6 W/ikg

-z

1287

1B

0dB = 12.6 Wikg = 11.00 dBW/kg

Crtificate Moo D1900VE-5d194_Janis Page 7 of B
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Impedance Measurement Plot for Body TSL

7 oJan 208 4513118
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Carificate Moo D1900VE-5d184_Janik Fape 8 of B
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6.4. D2450V2 Dipole Calibration Ceriticate

Calibration Laboratary of L Sehweizerischer Kallbriardensi
Schmid & Partner e g su-.dn..u:- mnn-:n.p 1
Engineering AG : = Servizia svizzero di tarsiurs

Zoughausstrusse A3, 8004 Zurich. Switssriand ?{’_ﬁ“} S Swiss Callbraiion Seevice
Accredied ty he Bwies Accreditation Senice (SA5) Accreditation Mo.: SCS 0108

The Swiss Accredilafion Service is one of the algnataries to the EA
iuRilatsral Agresment for the recognition of calibration certificates

ciem  SMQ (Auden) : Caetiicate No: D2450V/2-955_Jan15/2
CALIBRATION CERTIFICATE (Re of No: D2450V2-955_Jan15
Obiest D2450V2 - SN: 955

Cal®mabon procaduneds] QA CAL-05v3

Calibration procadure for dipole validation kils above 700 MHz

Caltbeatian dats January 08, 2015

This cafitirafion cerifcabe documants tha ireceabiity to national sandaeds, which malize s pnysicasl Ueds of messumements |51
The meeasuremes and the Lncoriainies willh confidence pronabiity sm given on 1he folkring pages and are par of the cerlBicate

Al exibrabors heve bean conducied in he cioeed feboraiony fciity: anvranmant remperssuie (22 + 3G and humicity = 7%

Cafibraton Equipmenl u=ad (MATE elieal kb cabbeation|

Primarny Stancards 10 Cal Data (Sail Mo, i Sohadulnd Callbrasion
Powes mesesr EPM-S424 GESTABITIE OF-Oict-14 (Mo, 217-02020) Des-15

Fowes sansar HF 84814 US3TIgETES OF-Cict-14 (Mo, 21702020} Dea-15

Powes sansar HP B4B14 WY1 092317 OF-Dict-14 (Mo, 217-023021) De-15

Fefarance 30 dB Atienualor 5h: SOSE {20k Cei-Apr-14 (Mo, 217-01918) Api-15

Type-N mismatch comberation Shi: BO4T.2 | 06327 CE-Apr-14 (Mo, 21 7-0181) Apr15

Rsfaranca Probe ERIOVE SM; 3306 B0-Dec-14 (No. ES3-3206_Decid) Dec-15

MES |$H: i 1B-Aup-14 (Ho. DAE4-B0T_Augid) Aug-15

Secondary Standans [iD s Crieech Duate [in house) Senadulad Check

AF generator RAS SMT-08 | TR (u-Aug-B6 (in housa chack 0013 In hiwme check: Dci-18
Hebwark Analyzer HP BTB3E US3ITA00565 54208  18-Cet-01 |in house chock Cot14) In howss check: Oc-15

Mame Furction
Calibmted by Claudin Leubder Laboraorny Technican E
Agprovan by Kalja Pokowc Tachnkssl Marsge: E ig; g

lasued Fabruary 10, 20015

This eafibiration cerifcate shall nol ba reproducsd axcapl in full witheu wiilien spomyal of the inbomsary,
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Glossary:

TSL lissue simulating liguid

ConvF sansitivity in TSL / MORM x.y 2
M 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 Abserption Rate {SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, "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)",
Fabruary 2005

c) KDB B65664, “SAR Measurement Requirements for 100 MHz to & 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 and
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

* Feed Point Impedance and Retum Loss; These parameters are measured with the dipole
positicned under the liguid filled phantem. The impedance stated is transformed fram the
measuremeant al the SMA connector to the feed paint. The Return Loss ensures low
reflected power. No uncertainty required,

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

* SAR 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
connectar,

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

Tha reported uncertainty of measurement is stated as the standard uncerainty of measuremeant
multiplied by the coverage facter k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

Report No.: MWR160100407

DASY eystem configuration. as far as not on PG 1.
DASY Version DASYS VE2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fls1 Pharam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz = 5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
Tha fallawing parameters and calcdlations ware applisd.
’ Temperature Parmittivity Conductivity
Hominal Head TSL parameters 220°C ol B3 1.80 mhovim
Measured Head TS5L parametsrs (220 £0.2) "C BT +E% 1,84 mho/m £ 6 %
Head TSL temperature chenge during test < 0570 —
SAR result with Head TSL
SAR averaged over 1em’ (1.g) of Head TSL Condifion
5AR measurad 250 mW input powar 13.2 Wikg
5AR for nominal Head TSL paramaters normalized to 1TW 52.4 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm” (10 g} of Head TSL condition
BAR maasuwed 250 mW Input power 6.12 Wikg
SAR for nominal Head TSL pararmaters normekzed o 1W 24,4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametens and caloulations were applied.
Temperalure Permittivity Conductivity
Naomiinal Body TSL parameiers x20C By 1.85 mha'm
Messured Body TSL parameters (220 =02)°C 51026 % 2,03 mhoim £ B %
Body TSL temperature change during test =05"C - —
SAR result with Body TSL
SAR averaged over 1em® (1 g) of Body TSL Candition
SAA marsuned 250 mW input power 13.8 Wikg

S5AR far nominal Body TSL parameters rormalized 1o 1W 53.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Body TSL conditicn

SAR measured 250 mW ingut power .36 Wikg

SAR for nominal Body TSL paramelers normalizad fo 1W 25.0 Wikg = 18,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transtormad te fead pain E4.B4)+ 3.5

Ratum Loss - 24.9 9B

Antenna Parameters with Body TSL

Impedance, transtormed to feed poim Ml2R+48M
Aatem Loss - 26,0 dB

General Antenna Parameters and Design

| Elestricat Delay (one direction) | 1.165 s

Alar long terrm use with 100W rediated power, only & slight warming of the dipole near the fesdpaint can be measwad,

Tha dipole i made of standand semingid coaxial cable. The cemer conductor of the feading line is directly connecied i the
secord arm of the dipala. The antenna ig therelare shord-circuited for DC-gignals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o Improve masching when loaded according o the position as axglained in the
"Maasyramant Conditions” paragraph. The SAR data are not affected by this changa. The ovesall dipale length is =il
acoonding o the Slandard

Na éxcessiva force mist be applied o the dipole arms, becausse they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutncturad by SPEAG
Manufacturad on Aupgust 05, 2014
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DASY5 Validation Report for Head TSL

Date: (8.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: [D2450V2 - §N: 955

Communication System: UID 0 - CW; Frequency: 2450 MH:z

Medium porameters used: [= 2450 MHz; o= 184 S/m; g, = 310.7: p = 1000 L|.__'-.'n|'
Phantom section: Flat Section

Measurement Standard; DASY S (IEEETEC/ANST TR, 19201 1)

DASYS2 Configuration
»  Probe: ES3DV3 - SN3205; ConvFi4.45, 4.435, 4.45); Calibrated: 30.12.2014;
»  Senzor-Surface; 3mm i Mechanical Surface Detection)
»  Electronics: DAE4 Sn601: Calibrated: 18.08,2014
»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: da=5Smm, dy=3mm, dz=5mm

Reference Value = 101.2 Vim; Power Drift = (.03 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(] g) = 13.2 Wikg:; SAR(I0 2} = 6.12 Wikg

Mauimum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =175 Wikg = 1243 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Drante: 08.01.2015

lest Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2430W2: Serial: D2450V2 - SN: 955

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

Medium parameters used: [ = 2450 MHz: a = 2.03 S/m; & = 51; p = 1000 kg/m’
Phamntom section: Flat Section

Measurement Standard: DASY S ([EEEAEC/ANS] CAL.19-2011)

DASYS2 Configuration:

-

Probe: ES3DV3 - SN3205; ConvFid, 17, 4.17, 4.7y, Calibrated; 30.12.2014;
Sensor-Surface; Imm (Mechanical Surface Detection)

Electronics; DAES Snid ; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

DASYS2 52 ER(1222) SEMCAD X 14.6.10(7321)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, de=5mm

Reference Value = 9796 Vim; Power Drift = 0.01 dB

Peak SAR (exirapolued) = 288 Wikg

SAR(L g) = 13,8 Wike: SAR(I0 g) = 6.36 Wike

Maximum value of SAR (measured) = 18.3 Wikg

-5.00

-15.00

-20.00

-25.00

UdB =183 Wke = 12.62 dBW kg
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Impedance Measurement Plot for Body TSL
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6.5. DAEA4 Calibration Certificate

- *TL"_J_LH_

Add: Mo %1 :"{l.n.': uan Rosd, Hasdan Distric, Beljeg, 1191, China
Tek +Eb-10-a2 300552218 Fas- +B6-D0-6230H633-22104
F-mtml; emlianchinaml eom L s chinsslon
Auden Certificate No: Z15-97083

Chent :

CALIBRATION CERTIFICATE

| Oioject DAEA - SW- QD5
Calibration Procedure(s) EOLZ51-2.002-01
Calibration Frocedure for the Data Acquisibon Elecironics
{DAEx)
Callbration date: Juby 18, 2015

This cafioration Certificale documents the raceability 1o nationad standards, which realize the physical units of
measurerments(S)). The measuramants and he uncertaintes with confidence protability ere given on the following
pages and are part of the certificate.

Al calibrations have besn conducted in the closed laboratory facility: anvironment lemperalure(22sd)*C and

humidity=<7T0%

Calibraiion Equipment used (METE criteal for calibration)

Primary Standards 1D # Cal Date(C-alibrated by, Cestificate No. | Schedubed Calibratson

Process Calibrator 763 | 18710148 06-July-15 {CTTL, No.J15X04257) Juty-16
Mama Function Signatura

Callbrated by ¥u Zangying SAR Test Enginesr

Raviewsd by Qi Dianyuan SAR Project Leadar

Approved by Lu Bingsong Deputy Director of the aboratory FZ M{l@

Issued July 17, 2015
This calibrabon cerificate shall not be reproduced except in full without written approval of the labaratary
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m In Cnlwﬂm—. 2
CALIBRATION LABORATORY

Add: No.31 Xucyuas Road. Hodian Dastrict, Baging, 100591, {Tna

Fel; +%a- 1 -6TI04055-2218 Fax: +86=10-5230633-2 20
F-rrmail chiiEiesanl cnimn Hizp wwsichinanl cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respactive range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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“i’ *TL s_p_;:a__n_

Audd: B 41 Koeymin Road, Haidian Disieet, Besjing, 100141, China
Tel: =Be-10-62 HM63322 18 Fax: +86-10-63314633-22049
E-masl erilaishinamlsom Hizp:iwwwchimaiilon

DC Voltage Measurement
A0 - Converer Resolution nomenal
High Range: ILSH = B.AuW full range = =100, + 300 mif
Low Range: ILSE = ainy' | fudl range = .o .+3mV
DASY measurement paramelers: Auto Zero Time; 3 sec; Meassuning Wme: 3 6ec

Calibration Factors X ¥ Z
High Range 404 BTZ © 0, 15% (k=2) | 4052358 + 0.16% (k=2} | 404825 = 0.15% (x=2)
I| Low Range 398116 ¢ 0.7% (k=2) | 4002858 + 0.7% (k=2) | 399735+ 0.7 (k=2}
Conmnector Angle
Conneclor Angle o be used in DASY sysiem bt o e
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7.Liquid depth

Lol L T

Photograﬁﬁ%i’ the depth in the Body Phantom
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8. Test Setup Photos

Right Head Tilt Setup Photo

Right Head Cheek Setup Photo

Left Head Tilt Setup Photo
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Left Head Cheek Setup Photo

10mm Front Side Setup Photo
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10mm Left SideSetup Photo

10mm Right Side Setup Photo

10mm Top Side Setup Photo
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