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Appendix

Antenna Parameters with Head TSL

Impadance, transformed 1o feed palm 4B 200 4 BB
Rulurn Loss - 25.9d8

Antenna Parameters with Body TSL

Impedance, ransfanred b feed point 45.70- 5.54i0
Redun Loss - 22308

General Antenna Parameters and Design

Elecirical Delay {one dirsckon) | 1.441 ns |

After long term use with 100 radiated power, only & slight warming of the dipole near the feedpoint can
e measuned,

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line |s directly
connected lo the second arm of the dipole. The antenna is therafore short-circuited for DC-signals, On some
of the dipcles, small end caps are added lo the dipole arms in order bo improve matching when kaded
aceording to the posilion &8 explained in the "Measurement Condilions” paragraph. The SAR data are nof
affected by this change. The overall dipole kength is siill acconding 1o the Standard.

Mo excessive force must be applisd to the dipole anms, because they might bend or the soldered
connaclions near the feedpoint may be damaged.

Additional EUT Data

Manudaciured by SPEAG
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E-mail: clNgchisalil con Hugpeiwwwchimattlon
DASYS Validation Report for Hend TSL Dhate: 09, 12,2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D83ISVI; Serial: DEISVE - SN: 4d141
Communication System: UTID 0, CW; Frequency: B35 Mibz; Duty Cyele: 1:1
Medium parameters used: = 335 MHxz; o = 0886 $/m; £ = 41.95; p= 1000 kg/m*
Fhantom seciion: Lefl Section

Measwrement Standard: DASYS (IEEETEC/ANST C63.19-2007)
[DASYS Configuration:

Probe: EXIDVE - SNI846; ConvF(9.18, 2,18, 9.18); Calibrated: 9724/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: &/16/72015

Phaniom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171
Measureiment SW: DASY 52, Version 52.8 (B); SEMCAD X Version 14.6,10 {7331}

Dipole Calibration/Foom Scan (Tx7x7) (Tx7x7)Cube 0: Measuremnent grid: dx=35mm,
dy=5mm, dz=5mm

Reference Value = 59.07 VW, Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

SAR(I g) = 2,33 W/kg; SAR{10 g} = 1.51 Wkg

Mximin value of SAR (measured) = 2.95 Wikg

dB
o

=210

-1.20

-6.30

-10.50

0 dBb = 2.95 Wikg = 4.70 d BW/ky
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CALIBRATION LABORATORY
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Impedance Measurement Plot for Head TSL
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CALIERATION LABORATORY
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IASYS Validation Report forr Body TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipolke 835 Milz; Type: DE3SVI; Serial: D3ISV - SN dedl41
Communication Systen: LD 0, CW; Frequency: 835 MHz; Duty L":,‘f-h:-! 1:1
Medium parameters used; = 835 MHz; o= 0,981 Sim; = 55.9%; p= 1000 kgfm‘
Phantom section: Right Section
Measurement Standard: DASY'S (IEEENEC/ANST C63.19-2007)
DASYS Configuration:

»  Probe: EX3DVY - SMNI846; ConvF(9.09,9.00, 9.09%: Calibrated: 9/24/2014;

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

¢« Electronies: DAE4 Sn910: Calibrated: /1652015

#  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116121

¢ Messurement SW: DASY 52, YVersion 52.8 (8); SEMCAD X Version 14.6.10(7331)

Dvipote Calibration/Zoom Scan (Tx7x7) (TxTx7VCube 0 Measurement grid: dx=5num,
dy=5min, cke=5mim

Reference Value = 536,07 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 239 Wikg; SAR(I0 g) = 1.57 Wikg

Maximum valve of SAR (measured) = 3.04 Wikg

dB
1]

-4.16

-6.23

A.31

-10.39

0 dB = 304 Wikg = 4.83 dBEW/ky

Certificate Mo: Z15-97116 Page 7 of &
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Impedance Measurement Plot for Body TSL
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6.4. D1750V2 Dipole Calibration Certificate

Calibration Laboratory of !
Schmid & Partner i
Engineering AG *

Zoughaussirsss £3, 0004 Zurich, Switzarinnd W
li

Accrodilod by the Swiss Accrediation Senice (SAS)
Thir Swlss Accreditation Service is one of the sigRataries io the E4
Multilstaral Agreament bor the recagnitien of calibration certilicates

cient  MRT-CERT (Auden)

Report No.: JTT20151100309

Schweizerischer Kalfbrierdienst
Service sulssa d'dtnlonnnge
Sarvizlo avlzzars di Wl
Ewlss Calibeatlon Service

heereditstlon Ne: SCS 108

Ceriificate Mo: D1750V2-1108_Jan14

CALIBRATION CERTIFICATE

Thig calbealion cofificale docwmenls [he bncoabibty fo naono standarcds, which makize iha ghysl

| units ol m

Ohjacd Di750%2 - SN: 1108
Cafibeation procodursds) A CAL-05.vG

Calibration procedure for dipole validation kits above 700 MHz
Callbraiion dale: January 08, 2014

Calbealion Eqguipment used (MATE celiical lor calibragion)

s (51,

The moasuramants and The ncesialnties wiih canlidence probabiily am ghon on fho lelking pages and ano par of tha cosfilicato.

Al cokbealiong have edn conduciod in the closed aboralony facifly: ervirorment lemperabure (22 £ 3)°C and humidly < 70%.

This calibration carfilicals shall nol ke mproduced axcepl in full withoul witien appeoval ol tha laboralory.

Prirmiany Slandand L1 Cal Dals {Catilicabe No.) Schaduled Calbeallon

Fowest maler EPM-4420 GEATAROTOA 09-0cl-13 {Ma, 217-01827) Dot-14

Poveor sersor HIF B481A LISST22783 00013 {Ma, 21701827} D214

Powar sarsor HF B4E1A MY 108 7 02-0e-13 (Mo 217-01828) Det-14

Figfangne 20 98 Atanualor SN 5050 (20 O4-Apr-13 Ho. 217-01736) Apr-14

Typet-N mlgsnalch combination BN 50473006327 Od-Apr13 (o, 217-01739) A1

Refemrcs Prcbs ESI0V3 EM: 3205 30 Ooc-13 (Mo, ES-3205_Desi3) Doc-14

DAEA SH: B0 25-Apr-13 (Mo, DAES-E0DT_AgriF) Apr-14

Secondary Siandards I & Check Dale (in houss) Scheduled Check

AF gonesnlor RS SMT-06 100005 D= Aug-2 (In house check Oiol:13) In howsse chock: Oct-16

Hetvaork Amalyzer HP 7538 USIT0Ga5 547206 16001 (i house chick Ocl-13) In hodaga chaclc Ocl-14
Mama Funclion Sigratun

Calbeatesd by lsran El-Msoug Labawalory Technician { Qﬂ- Q

Approvnd by Baa Polols Tecnnical Maragar

P =

Issuge: Jamuary 8, 2014

Cenilicala Ma: D175002-1108_Jan14
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Calibration Laboratory of W, Behwaizariscier Kalibrisrdinnst
Schmid & Partner = Borvlce suisee Gl ennage
Enginearing AG - Borvizlo svizsero di taratura
Zoughausstranse 43, 8004 Zurich, Switzertand M”Eﬁﬁ Swiss Callbration Service
Ancredibad by the Swiss Accroditalion Sordos (SAS) Acereditation Ne.: SCS 108

The Swiss Accradilaticn Service |8 one of the slgnatoros o ihe B4
Multilnleral Agrésment for the recogndllon of ealibrailon centlficaies

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA 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: 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)",
February 2005

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

Additional Documentation:
d) DASY4/S 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 staled in the certificate are valid at the frequency indicated.

* Anlenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

* Feed Point impedance and Return Loss: Thase parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncerainty required,

* FElactrical Defay: One-way delay between the SMA connector and (he antenna feed point.
Mo uncertainty reguired.

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

*  SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connactor.

» 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
multiplied by the coveraga factor k=2, which for a normal distribulion corresponds to a coverage
probability of approximately 95%.

Cenilicats Ma: DITE0V2-1108_Jan14 Fage & of B




Page 108 of 146

Measurement Conditions

Report No.: JTT20151100309

DASY system condiguration, &8 lar as nol given an page 1.
DASY Version DASYS VE2.B.T
Ewtrapolation Advancad Exlrapolistion
Phantom Bodular Flal Phantom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolutlon o, dy, dz = 5 mm
Freguensy 1750 MHz + 1 MHz
Head TSL parameters
Tha following paramaters and calculalions wara imd.
Temporatiing Perrminlvity Conductivity
Mominal Head TSL parameters 220*C 40,1 1.37 mihim
Measured Head TSL paramelers 220202 °C 0.6 +6% 1.36 mhoim + & %
Head TSL ternperature change during iest <0570 -
SAR result with Head TSL
SAR averaged over 1.cm® (1 g) of Head TSL Condition
SAR moasured 250 mW inpad power .14 Wik
SAR for nominal Haad TSL paramedars nornalized 1o 1W 36,6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL Condion
SAR measunad 250 MW Inpul power o, 85 W kg
SAR kor nominal Head TSL parametans rerrranlized i 1W 104 Wk = 16.5 % (k=2)
Body TSL parameters
The following parametars and calculaliong ware applied.
Temperature Parmittivity Canductivity
Hominal Body TSL paramaters 220G b3 1.4 mhafm
Measured Body TSL parameters {220 £0.2) "C BB 1,47 mhofm = & %
Beody TSL temperature change during fest < 0.5
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candilion
SAR measured 250 miW inpul power 9.33 Wikg
BAR far naminal Body TSL paramatens normalized o 15W 37.5 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Body TSL condition
AR measured 260 W inpul power 5,01 Wikg
SAR lor nominal Body TSL paramodans nomalized o 1W 201 Wik = 16.5 % (k=2)

Carilicate Moo DVFS0W2-1108_Jan14
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Appendix
Antenna Parameters with Head TSL

Irmpedance, iransformed bo fead point G164+ 1.3 [

Aaturn Loss -33adB
Antenna Parameters with Body TSL

Impedinds, ranstonmed W laed poind 4530+ 1.2 02

Asfurn Loss - 27.8 dB
General Antenna Parameters and Design

[ Etectrical Oslay (one direction) | 1220 s |

Adber londg term use with TO0W radiaked power, only a sligl wamming of the dipole near the feedpoint can be measured.

The dipole k= mada of standard semirigid coaxial cable, The center conductor of the feading fine is directly connaatad 1o the
second am of the dipala. The anlenna is tharefors shor-circuiled for DC-signats. On eome of the dipokos, small and cips
ara addad 1o ha dipola arms ln order 1o Improve matching whon lsaded accarding to the posilion as explainad in the
“Measuremant Condilions™ paragraph. The SAR data are not affactad by this change. The overall dipole length is st

according fo the Standard,

Mo excasaive lores must ba appled o the dipols arms, bacause they might bend or fhe soldared conneclions near the

eadpoint may be damaged.

Additional EUT Data

Manulaciured by

SPEAG

Manufaciured an

May 16, 2013

Carfificale Mo: 01 T50V2-1108_Jan14
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DASYS Validation Report for Head TSL

Drate: (0,00 2014
Test Laboratery: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MUz Type: DITS0V2; Serial: DIT530%2 - SM: 1108

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medivm parumeters used: F= 1750 MHz; a = 1.36 5/n; g, = 39.6; p = 10 kg.l'm'
Phadtom section: Flat Section

Measurement Standarc: DASY S (IEEEAECIANST CH3.19-2007)

DASY 52 Configuration:
»  Probe: ES3DVE - SN3205; ConvF{5.23, 5.23, 5.23). Calibrated: 30,12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Blectronics: DAE4 Sn601; Calibrated: 25.04,2013
+  Phantom: Flat Phantom 5.0 (ront); Type: QDOOOPS0AA; Serial: 1041
+« DASYS2 52871137y SEMCAD X 14.6.10(7 1464}

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

Reference Value = 94,096 Ving Power Drift = 0.03 di

Peak SAR (extrapolated) = 16.6 Wke

SAR( g) =914 Wkg: SAR(10 g) = 4.85 Wikg

Maximum value of SAR (messured) = 1 1.4 Wk

0dB = 11.4 Wikg = 10.57 JBW/kg

Cedilicala Mo: D17E0VE-1108_Jan14 Paga 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 05.01.2014
Tesi Laboratory; SPEAG, Forch, Switzerland
DUT: Dipole 1750 MHz; Type: DITS50V2; Serial: D1T50V2 - SN: 1105

Communication System: UL 0 - CW; Fregquency: 1750 MHz

Medium paramelers used: ©= 1750 MHz; o = 147 Sfm; g = 52.8; p = 1000 kg’
Phamtom section: Flat Section

Measurement Standard: DASY S (IEEE/AEC/ANST CG3.19-2007)

DASYS2 Confliguration:
+  Probe; ESIDV - SMN3205%; Conv(4.89, 4,89, 4.80); Calibrated: 30.12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAES Sa601: Calibeated: 250420013
+  Phamtoan: Flat Phamtom 5.0 (back); Type: QDO0OP30AA; Serial: 1002
»  DASYSZ 52.87(1137); SEMCAD X 14.6.1007 164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7}/Cube 0:
Measwrement grid: de=5mm, dy=5mm, de=5min

Reference Value = 93218 Vim: Power Draft = 0,01 dB

Peak SAR (extrapolated) = 16.1 Wik

SAR(] g) =933 Wikg; SAR(I0 g) = 501 Wikg

Maxinmm value of SAR (measured) = 1.8 Wikg

-LA0
.20
V&0

- 440

R

OdB =118 Wikg = 10.72 dBW/kg

Carilicate Mo DT7TS0W2-1108_Janl4 Fage 7 of B
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Impedance Measurement Plot for Body TSL

Report No
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6.5. D1900V2 Dipole Calibration Certificate

" In Collaboration with =‘¢q:~@’f:’ o,
PR —— A
Adil; Mo,51 Xusyuns Rosd, Haidian District, ieijing, 100191, Chi " b
Tok +86-10-623M633- 1079 r-r*'u_-émﬂmm.zm " gl w"ﬁ'.:mﬁ"
E-mail: cilliichinalilcom Higevowwchinatilen
Client sMa Certificate No:  Z15-87117
|CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d162
Calibration Procedure(s) FD.Z11-2-003-01

Calibrration Procedures for dipole validation kit

Calibration date: September 16, 2015

This calibration Cerificate documents the Iraceabily o nablonal standards, which realize the physical units of
mgasuremants(SI). The measurements and the uncertainlies wilh confidence probability are given on the following
pages and ara part of the cerfificate.

All calibralions have been conducied in the closed laboratory faclity, environment femperature(22s3)c and
hurnbcity< 7o,

Callhr:alluﬁ Ecquipment used (METE critical for calibration)

_F'rirnar].l Standards D Cal Date(Calibrated by, Cartificata Mo.) Schaduled Calibration
Power Meler NRP2 101818 01-Jul-15 [CTTL, Ho. J15X04256) Jun-16
Power sansor  NRP-Z91 | 101847 01-Jul-15 [CTTL, No.J15X04256) Jun=16
Reference Probe EX3I0VS | SN 3845 24-Sep-14(SPEAG No.EX3-3846_Sepid) Sep-16
DAE4 SN 810 16-Jun-15{SPEAG,No, DAES-810_Jun15] Jun-16
Secondary Standards D # Cal Date{Calibrated by, Cerlificals MNo.) Scheduled Calibration
Signal Generalor E4438C | MY42071430  02-Feb-15 (CTTL, MNo.J15X00729) Fab-16
Metwork Analyzer ESOTIC | MY4B110673  03-Feb-15 {CTTL, Mo J156X00728) Fab-18
Marme Funclion Signatura
Cafibrated by: Zhao Jing SAR Test Engineer i
Reviewed by: (i Dianyuan SAR Project Leader B v
Approved by: Lu Bingsong Depuly Director of the laboratory ,&bd}} .

lssued: Seplember 23, 2015
This calibration certificate shall not be reproduced except in full without wrilten approval of the kaboratory,

Certifieate Mo; Z15-97117 Page | of &
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" In Collabormtian with

7'TT.

Add: Mo 51 Xy Rosd, Haidian DEtrict, Deiging, 100191, China
Tel: #86-10-622MG33-X079 Fooe: +8 10206332504

CALIBRATION LABDRATORY

Feinsdll: el gielingitl et Mg vwseehingilen
Glossary:
TSL fissue simulating liquid
ConvF sensitivity in TSL / NORMx, y,2
A nat 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-dveraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b} IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close praximily to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBBE5EE4, SAR Measurament Raguiremenis for 100 MHz lo 6 GHz

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Paramaters:

+« Measuremen! Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valld at the frequency indicated.

+«  Anfenna Farameters with TSL: The dipole is mounted with the spacer to position Is feed
point exactly below the center marking of the flat phantom section, with the arms crented
parallel to the body axis.

«  Feed Point impedance and Refum Loss: Thesa parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurameant at the SMA connector o the feed point, The Relurn Loss ensures low
reflected power. No uncertainty required.

s Elacirical Delay: One-way delay between the SMA conneclor and the antanna feed point,
Mo uncerainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normaized: SAR as measured, normalized to an inpul power of 1 W at the antenna
connecior.

s  SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result,

The reported uncertainty of measurement |s staled as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to & coverage probability of approximately 95%.

Certificate Mo: 21507117 Page 2 of
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¥ In Collaboration with

777 s p e a g

CALIRRATION LARORATORY

Add: Mo 51 Xueynan Boad, Haldian District, Beijisg, 100091, Chisa
Tiel: + 8 | 062 30033-207F Fax: +B6-10-62304633-2504

Report No.: JTT20151100309

Eamall it chinatll.com Hutp:itosw.chinatil.on
Measurement Conditions
DASY system configuradion, as far s nol given on page 1.
DASY Version DASYER 52881222
Extrapolation Advanced Exirapalafion
Pheaniom Triple Fiat Phartom 5.1C
Oistanse Dipole Center - TEL 10 mim wilh Spacar
Zoam Socan Resolutioen dx, dy, de = & mm
Fraguency 1900 MHz £ 1 MHz
Head TSL parameters
Tha following paramelers ard caloulalions were applad. _
Tamparalura Parmitfivity Conductivity
Nominal Head TSL parameters no*c 40,0 1,40 mhalm
Measurad Haad TSL parameters (220102 °C 405 £ 6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <1.0"°C mn -
SAR result with Head TSL
SAR averaged over 1 om’ (1 g of Head TSL Condfion
54R measuned 250 miWW inpul powar 298 mW i g
SAR for nominal Head T5L parametors rearmalized b 1W 40,4 W g £ 20,8 % (k=12)
SAR averaged over 10 cnr’ (10 g) of Head T5L Condifion
SAR measuned 250 mW inpul powar B mWig
SAR for nominal Head TSL param elers normakzed lo 1W 21.0 mW iig £ 20.4 % (k=2)

Body TSL parameters
Tha following paramelens and caloulalions wede applisd.
Tamparalurs Parmitiivity Conductlvity
Kominal Body TSL paramaters 22.0°C 53,3 1.62 mihadm
Meagured Body TSL parameters (220102 %C GAB BN 1.51 mhodm £ 6 %
Body TSL lemperature change during test <1.0°C - =
SAR result with Body TSL
SAR averaged over 1 o’ {1 g of Bady TSL Candifian
SAR measured 250 mW Inpul power 10.2 mi i g
SAR for nominal Body TSL parameders narmalized {o 1W 41.2 mW fig + 20.8 % (k=2)
SAR averaged over 10 o’ (10 g of Body TSL Candifian
SAR meagiined 250 mW input power 53T miWig
SAR for neminal Body TSL parameders narmalized 1o 1W 21.6 mW fig £ 20.4 % (k=2)

Certificate Mo Z1597117

Page 3ol 8



Page 117 of 146 Report No.: JTT20151100309

= In Collsbaration with

‘TTL s p o 8 g

CALIBRATION LARORATORY

Aok 1o 30 Xeyues Hoad, Hasdtan Disieicl, Reijing, 100191, Chine
Teel: *E6-10-62 304635-10T% Fax: #B6-10-62304633-2504
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Appendix

Antenna Parameters with Head TSL

Impedance, lransformaed o feed point 510042730
Rebuen Loss - M.ode

Antenna Parametors with Body TSL

Impedance, iransformed (o faed point 48400+ 3.850
Relurn Loss - 37 2dB

General Antonna Parameters and Design

Elecirical Delay fane direclion) 1.304

Aftar long larm use with 100W radiated power, only a slight warming of fhe dipcle near the feedpoint can
be measuned.

The dipole is made of standard semirigid cosdal cable. The cenler conductor of the feading Ene ks dirsctly
connacled to Ihe second arm of the dipole. The antenna i therefore shor-circuited for DC-signals. On some
of the dipoles, small end caps ars added to the dipole arms in arder 1o improve matching when loaded
according 1o the posilion a5 explained in the “Measurement Conditions” paragraph. The SAR data ane not
affected by this change. The overall dipode lenglh s shill according o the Standard,

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
conneclions near th faedpoint may be damaged.

Additional EUT Data

e

Manutaciuned by SPEAG

Certificate Mo: Z15-97117 Paged of &
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CALIBRATION LARORATORY

A 1031 Xieyuan Road, Haidian District, Beijing., 100191, Ching
Tel: +E6-10-62 3046552079 Faos: #B6=10-62304633 -3 504
E-aall: emb@ chinal.com Hilp: oo chingilon

DASYS Validation Report for Head TSL Date: 09162015
Test Laboratary: CTTL, Beijing, China
DUT: Dipole 1900 MHx; Type: DI900VE; Serial: D900V - SN: 5d162
Communication System: LD 6, CW; Frequency: 1900 MBz;Duiy Cyele: 1:1
Medium parameters used: = |90 MHz; @ = 1378 S8/m; &r = 40.94; p= 1000 kg'm3
Phaitom section: Right Section
Messurement Standard: DASYS (IEEE/BEC/ANSI C63,19-2007)
DASY S Configuration:

»  Probe: EX3DW4 - SNI846; ConvF(7.26, 7.26, 7.26); Calibrated: 9/24/2014;

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

»  Electronics: DAE4 Sn910; Calibrated: 6/16/2015

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sedal: 116171

»  Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14,610 (7331)

Systen Performance Cheek/Zoom Sean (Tx7xT) (Tx7x7WCube 0: Measurement grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 104,01 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 18.0Wikg

SAR(1 g)= 9.9 Wikg; SAR(I0 g) = 5.2 Wikg

Muximum value of SAR (measured) = 14.2 Wikg

dB
1]

-3.51

-10.52

-14.03

-17.54

0 dB = 14.2 Wikg = 11.52 dBW/kg

Certificate Mo Z15-097117 Page 5af &
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Adld: Mo.51 Xueyuan Hoad, Heidiam District, Deifing, 100191, Chins
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Impedance Measurement Plot for Head TSL
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Add; Mo 51 Xueyumn Rowd, Haldisn Diriet, Begiing, 100191, Ching
Tel: #B6-10-62304633-2079 Feoc: +86-10-62 304 633-2 504
E-mail: enlgichinall com HinpcwoowechinatLen

DASYS Validation Report for Body TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipale 1900 MITz; Type: DI900VL; Serial: DIS0OVI - BN: 54162
Comrmunication System: UID 0, CW; Frequency: 1900 Mz Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; o = 1.507 Sim; &, = 54.56; p = 1000 kg/m™
Phantom section: Left Section
Measurement Standard: DASYS {[EEE/MEC/ANSI C63.19-2007)
DASYS Configuration:

v  Probe: EX3DV4 - SN3846; ConvF(7.15, 7.15, 7.15); Calibrated: 9/24/2014;

+  Sensor-Surface; 2mm {Mechanical Surface Detection)

+  Elecironics: DAE4 Sn910; Calibeated: 6/16/2015

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 00 PS1 CA; Serfal: 1161/

+  Measurement SW, DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

System Performance Chech/Zoom Scan (7x7x7) (Tx7x7WCube 0: Measurcment prid:
dy=5mm, dy=5mm, dz=5mm

Reference Value = 100.5 ¥im; Power Drift = <0.00 dB

Peak SAR {extrapolated) = 18.4 Wikg

SAR(1 g) = 10.2 Wikg; SAR(LD g) = 5.37 Wilkg

Maximum value of SAR (measured) = 14.7 Wikg

-3.40
6,79
-10.19

-13.58

-16.98

0dB = 14.7 Wikg = 11.67 dBW/kg

Cerilfiente Mo: Z1597117 Paige 7 of §
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Add: Mo.51 Xueywan Boad, Haidian Disirie, Dgijing, 100191, China
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Impedance Measurament Plot for Body TSL
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6.6. D2450V2 Dipole Calibration Ceriticate

5 In Cotabaoration with *‘ i,
CALIBRATION LABORATORY
Az Bo.51 Xueyuan Rood, Haldion Disiricr, Beijing, 100191, China £ I,r’ k) t‘e CALIBRATION
Tek: 486 10-62TME13-2070 Fvsg: -+ L6 B0 B613-2504 il ke Mo, LOETD
E-mail: etthfchinate].com Llumgs ey chbmatl oy
Client sma Certificate No:  Z15-87122
GﬂLIEHATIEH Il':ERTIFIGMTE e
Olject D24502 - SN 618

Calibration Procedune|s) FD-211.2-003-01

Calibration Procedures for dipole validation kits

Calibralion dabe: Seplember 14, 2015
This callbration Cerificate documenls the traceability to nafional standards, which realize the physical unite of

measurements(S1), The measuraments and the uncertainties with confidence probability are given on the: following
pages and are part of the cerlificata.

Al calibrations have been conducted in the closed laboratory facility: emvironment temperature(22:3)T and
hiurmidity=70%.

Calibration Equipment used (METE eritical for calibration)

Primary Standaids D Cal Date(Calibrated by, Cerlificate Mo.)  Scheduled Calibration
Pawer Meter MRPZ 101919 01-Jul-15 (CTTL, Mo.J15X04256) Jun-16
Power sensor  NRP-Z81 | 101547 04-Jut-15 (CTTL, Mo.J16X04258) Jun-16
Reference Probe EX30V4 | SN 3845 24-Sep-14(SPEAG No.EX3-3846_Sepld) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG Mo, DAES-610_Jun15) Jun-is
Secondary Standards D # Cal Date(Calibrated by, Certificate Mo.)  Scheduled Calibration
Signal Generalor EA438C | MY40071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Mebwork Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-18
Marme Funclion Signature
Calibrated by: Zhao Jing SAR Test Engineer ﬁ 7
Reviewsd by: Qi Dianyuan SAR Project Leader S T
Approved by: Lu Bingsang Dapuly Director of the labaratary AL 4/2

|saued: Saptember 23, 2015
This calibration certificate shall nol be reproduced excapt in full without written approval of the lsboratony.

Cerlificate Mo: Z15-97122 Page 1 of &
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Add: Mo 51 Xucyuan Bead, Hwsdian Distriel, Reljisg, 100191, China
Tiek: +8i-10- 62 3040332079 Pace: #BG-10-62304633-2 504

E-maill: ettl@ichingiih gom Httpodwowechinatilon
Glossary:
TSL tissue simulating liquid
ConvF sensifivity in TSL f NORMx,y.z
MFA ot applicable or not measured

Calibration is Parformed 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 Technigues®, June 2013

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

¢) KDBBE5EE4, SAR Measurement Requirements for 100 MHz to & GHz

Additional Decumentation:
) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

s  Measurament Conditions: Further details are available from the Validation Report at the end
of the cerlificate. 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 exacily below the center marking of the flat phantom section, with the arms oriented
paraliel fo the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncerfainty required.

s Efscirical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

+  SAR for nominal TSL paramefers: The measured TSL pararmeters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds o a coverage probability of approximataly 95%.

Certilicate Mo; 21597122 Page 2 of B
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CALIBRATION LABORATORY
Adds Mo.51 Xueyuan Road, Haidian District, Bedjing, W01, China
Tel; 188 0-GXMMEIR-2079  Fas: +B610-62304633-2504
E-mail: ettlf@chinanl.com Hipettoosow, chinatil.om

Measurement Conditions
DASY system conflguralion, #s kar as not given on page 1.
DASY Verslon DA SEYER 62581222
Exirapolation Advanced Exfrapolation
Phantom Tripla Flal Phantom 5.1C
Distance Dipale Center - TSL 10 mm with Spacer
Zoom Scan Resclullon o, dy, dz = & mam
Fragquency 2450 MHz £ 1 MHz
Head TSL parameters
Thiiy flbawi ramatars and s were appkad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220G 0.2 1,80 mhofm
Measurad Head TSL paramatars (220203 "C WO+E% 1,83 mhodm £ 6%
Head TSL temparature change during test <04 -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TEL Cardilion
BAR measurad 250 MW input power 133mw i g
SAR for nominal Head TSL paramebers rormalized to TW 52,7 mW fig £ 20.8 % (k=2)
sAR averaged aver 10 cir” (10 g) of Head TSL Condifion
SAR maasured 250 m\W inpul power G189 mW g
%A for nominal Head TSL paramebers narmallzed 1o 1W 24.8 MW ig & 20.4 % (k=)

Body T5L parameters
Th following paramaters and caleuletions were applied.

Temparature Parmifivity Conductivity

Hominal Bady TSL parameters 20%C 52.7 1.95 mhaim
Muoasured Body TSL parametars (F2040.2) °C ElbzE% 184 mholim 4 I!_“_
Body TSL temperature change during tast <1.0°C m— e

SAR result with Body TSL
SAR averaged over 1_cor’ (1) of Body TSL Condilion
SAR measured 260 mW inpul power 1ZEmW ig
SAR for nominal Body TSL parameiers nomalized o TW | 510 mW Jg £ 208 % (k=2)
SAR averaged over 16 cim’ (10 g) of Body TSL Condition
SAR measured 250 mW input poviér 500 mW i g
SAR far nominal Body TSL paramelens narmalized to W 23.9 mWW fig & 20.4 % (k=2}

Certificate Mo: 21597122

Page 1 of 8
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CALIBRATION LABDRATORY
Az Mo 51 Kuyuan Road, Hakdian District, Beljieg, 100191, China

Teel: B | DB 30463 5-207% Fax: #B6-10-6230M4633-2 304
E-mail: ¢riliE chinmil.com Hitlpafwnwchinadll.cn

Appendix

Antenna Parameters with Head TSL

brgedance, anslormed o leed paln 52000+ 4 410
Raturn Loss - 26.4dB

Antenna Parameters with Body TSL

Impedance, iranstormed lo fead point 49401 4.75)00
Ralurn Loss - 26.4dB

General Antenna Parameters and Design

Electrical Delay (one dinection) | 127108 |

Abter long term use wilh 100W radisted power, only a slight warming of the dipote near the feedpaint can
be measwred.

The dipole is made of standard semirigid coadal cable, The center conductor of the feeding Bne ks direcily
connected bo the second anm af the dipola, The antenna is therefore shorl-circuited for DC-signals, On some
of the dipoles, small end caps are added fo fhe dipole arms in order bo improve matching when loaded
according 1o the posiion as explained in the "Measurement Conditions” paragraph. The SAR dala are not
alfected by this change. The overall dipole bangth i sHll according to the Standard.

Mo excesaive force must be applied to the dipole arms, because they might band or the soldered
connactions near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: Z15-97122 Page 4 of &
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Add: No.$| Xueyean Read, Haidian Disiiel, Beijing, 100191, Cliba
Teel: H3 1062 MHG 12079 Fazi: vEO-10-62304633-1 504
E-mianil= cinkiichinan ] com Hup: v, chdnaiil.on

MASYS Validation Report for Head TSL Date: 00.14.201 5
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450VI - SN: §18
Communication System: UID 0, CW; Frequency: 2450 Mz Duty Cycle: 1:1
Medium parameters used: £= 2450 MHz; o = 1831 Shn; er = 30.04; p = 1000 kg/m3
Phandom section: Right Section
Measurement Standard: DASYS (IEEESIEC/ANS] Cok.19-2007)
DASYS Configuration:

o Probe: EXIDVY - SNI846; ConvF(6.56, 6.56, 6.56); Calibrated: 924/2014;

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

+  Electronics: DAE4 Sn010; Calibrated: 67162015

«  Phantom: Triple Flat Phantein 5.1C; Type: QD 000 P31 CA; Serial: 116171

s  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Wersion 14.6.10(7T331)

Dipale Calibration/Zoom Sean (7x7x7) (TxTxT)WCube 0: Measurement grid: dx=5mm,
dy=5mm, dz=3mm

Reference Value = 108.4 ¥/im; Power Drift = -0.02 dB

Penk SAR (extrapolated) = 27.0 Wikg

SARCL g) = 13,3 Wikg; SAR(I0 g) = 6.19 Wikg

Maximum value of SAR (measured) = 2003 Wikg

di [
0

-4.43

-13.28

-17.70

L.

22,13

0 did =203 Wikg = 13.07 dBW/kg

Certificate Mo: Z15-97122 Papge 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Diates 019, 142015
Test Laborstory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450%2 - SN: 818
Communication System: UILD 0, CW; Frequency: 2450 MHz;Duty Cyele: 1:1
Medium parameters used: £= 2450 MHz; o = 1.944 8/m; &, = 51.85; p= 1000 kgfm“
Phantom section: Left Section
Mensurement Standard: DASY S (IEEENEC/ANSTCG3,19-2007)
DASY S Configuration:

+ Probe: EX3DVY - SN3846; ConvF(6.9, 6.9, 6.9%; Calibrated: 9/24/2014;

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

+  Electronics: DAE4 Sn%10; Calibrated: 671672015

+  Phaniom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

«  Measurement SW: DASYSZ, Version 52.8 (8); SEMCAD X ¥ersion 14.6.10(T331)

Dipole Calibration/Zoom Scan (7xTxT) (Tx7xTHCube 0 Measurement grid: dx=Smm,
dy=5mm, dz=5mm

Reference Value = 94,30 ¥iim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR( ) = 12.8 Wikg; SAR(10 g) = 5.99 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

-4.37
-8.74
-13.M

-17.48

-21.85

O dB = 19.5 Wikg = 12.90 dBW/kg

Cartificate Mo: Z15-97122 Page 7ol &

.2 JTT20151100309
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Impedance Measurement Plot for Body TSL
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6.7. D2600V2 Dipole Calibration Ceriticate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accrediled by the Swiss Accredilation Service {SAS) Accreditation No.: SCS 108

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

client ~ MRT-CERT (Auden)

|CALIBRATION CERTIFICATE

Cerlificate No: D2600V2-1074_Jan14

Object D2600V2 - SN: 1074

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedure(s)

Calibration date:

January 13, 2014

This catibralion cerlilicala documents the raceability to nalional standards, which realize the physical unils of measurements (Sl).
The measurements and the uncertalnties with confidence probability are given on the following pages and are part of the cerlificale.

All calibrations have been conducted in the closed lat y lacility: envi L lure (22 + 3)°C and humidily < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-4424A GB37480704 09-0ct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A US37202783 09-Oct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14

Reference 20 dB Altenualor SN: 5058 (20k) 04-Apr-13 (No. 217-01736) Apr-14

Type-N mismalch combination SN: 5047.3 / 06327 04-Apr-13 (No. 217-01739) Apr-14

Referance Probe ES3DV3 SM: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SM: 601 25-Apr-13 (No. DAE4-601_Apri3) Apr-14

Secondary Standards D # Check Dale (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16
Nelwork Analyzer HP 8753E LJS37330585 84206 18-Oct-01 ({in house check Ocl-13) In house check: Oct-14

Name Funclion Signature

Laboratory Technician (‘l

/&méﬁbﬁw
T

|ssued: January 13, 2014

Callbrated by: Israe El-Naougq

Approved by: Katja Pokovic Technical Manager

This calibration certificate shall not ba reproduced except in full without wrillen approval of the laboratory.

Cerlificale Mo: D2600V2-1074_Jan14 Page 1of 8
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Calibration Laboratory of .\\‘“':::\"_j/"”h, S Schwelzerischer Kalibrierdier

Schmid & Partner i‘ia“\g/‘é c Service suisse d'étalonnage
Engineering AG SN Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 'I/"!}ﬁ:\\.\\\b* S Swiss Calibration Service

Accredited by the Swiss Accreditation Service {(SAS) Accreditation No.: SCS 108

The Swisa Accreditation Service Is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

o 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.

e [eed 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.

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

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

s  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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
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DASY system configuration, as far as not given on page 1.

Report No.: JTT20151100309

DASY Version DASY5 V52.8.7
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

2600 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 388+6% 2.00 mho/m %6 %
Head TSL temperature change during test «<0.5°C
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

57.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.42 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

25.5 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 525 2,16 mho/m
Measured Body TSL parameters (22.0+0.2)°C 514+6% 2.18 mho/m +6 %
Body TSL temperature change during test <05°C ---- -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 Wikg

normalized to 1W

SAR for nominal Body TSL parameters

54.7 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.12 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.3 Wikg + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.702-6.0jQ

Return Loss -24.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.8Q-5.0jQ
Return Loss -24.2dB

General Antenna Parameters and Design

Electrical Delay (one direclion) 1.149 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufaclured on July 17, 2013
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DASY5 Validation Report for Head TSL

Date: 13.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; 6 = 2 S/m; &, = 38.8: p = 1000 kg/m"®
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 100.2 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.42 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

-15,60

-20.80

-26.00

0dB = 18.6 W/kg = 12,70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 13.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; 6 = 2.18 S/m; g, = 51.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvE(4.24, 4.24, 4.24); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDO0OP50AA; Serial: 1002

o DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95,091 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(I g) = 13.8 W/kg; SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

-5.20

gt -10.40

-26,00

0dB = 18.3 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Body TSL
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Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three-

year extended calibration interval. Each measured dipole is expected to evaluate with the following

criteria at least on annual interval in Appendix D.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

c) The most recent return-loss result, measured at least annually, deviates by no more than 20%
from the previous measurement.

d) The most recent measurement of the real or imaginary parts of the impedance, measured at
least annually is within 5Q from the previous measurement.

3 E5071C Metwark Anabyoer
ctem CTraes 2 Rampone 3 Strmkn

2600MHz head

8 E5071C Network &nabyoer

Mubport Tast Set
SeAp

M SE50D

D2600MHz Body
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D2600V2, serial No. 1074 Extended Dipole Calibrations

2600Head
Date of Rf(t)l;rsn' Delta(%) Real Delta Imaginary Delta
Measurement (dB) °’ | Impedance(ohm) | (ohm) | Impedance(ohm) | (ohm)
2014-01-13 -24.439 49.746 -6.0
2015-01-14 -25.054 -2.45 46.662 -3.084 -3.635 -2.365
2600 Body
Date of th_e(t)térsn- Delta(%) Real Delta Imaginary Delta
Measurement (dB) °/| Impedance(ohm) | (ohm) | Impedance(ohm) | (ohm)
2014-01-13 -20.0 56.758 -5.0
2015-01-14 -21.892 8.6 52.844 -3.914 -2.138 -2.862




Page 140 of 146 Report No.: JTT20151100309

6.8. DAEA4 Calibration Certificate

e w1,
In Collaboration with NN

LIS L

i,/ CALIBRATION LABORATORY z T

= ¥ g

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China ’-'_i,;.f/f_“‘\\‘\\‘\‘ CALIBRATION
Tel: +86-10-62304633-2218  Fax: +86-10-62304633-2209 hiluly No. L0570
E-mail: cttli@chinatil.com Hittp:fwww chinattl.en

Certificate No: 215-97033

Object DAE4 - SN: 876

Calibration Procedure(s) FD-711-2-002-01
Calibration Procedure for the Data Acquisition Electronics

{DAEX)

Calibration date: March 09, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical unifs of
measurements{SI). 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(2243)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 10 # Cal Date(Calibrated by, Cerlificate No.) Scheduled Galibration

Process Calibrator 753 | 1871018 01-duly-14 (CTTL, No:J14X02147) July-15

H
H

Name Function _ Signature
Calibrated by: Yu Zongying SAR Test Engineer ; ek % :

Reviewed by: Qi Dianyuan SAR Project Leader R T
Approved by: Lu Bingsong Deputy Director of the laboratory - L '

Issued: March 10, 2015
This calibration certificate shall not be reproduced except in full without wiitten approval of the laboratory.
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éﬂ“\“ In Colleboration with
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“SSewss~  CALIERATION LABORATORY

Add: Mo.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cilzehinatil.com Hupefwwwechinatthen
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 Volfage 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 respective range.

» Connecfor 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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m‘g In Collaboration with
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100121, China
Tel: +86-10.62304633.-2218 Fax: +86-10-62304633-2209
E-mail: entl@chinattl com Hitp:/fwww.chinattl.cn

DC Voltage Measurement
AJD - Converter Resolution nominal

Report No.: JTT20151100309

High Range: 1LSB = B.AuV, full range = -100...+300 mV
Low Range: 1LSB = &inv, full range = B PR +3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.537 + 0.15% (k=2) | 406.188 £ 0.15% (k=2) | 405.399 & 0.15% (k=2)
| Low Range 3.99003+0.7% (k=2) | 3.97261 + 0.7% (k=2) | 3.90803 +0.7% (k=2)

Connector Angle

Conngctor Angle to be used in DASY system

181.5°+1°
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7. Test Setup Photos

SRy~
Photograph of the depth in the Head Phantom

Right Head Tilt Setup Photo
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Right Head Cheek Setup Photo

Left Head Tilt Setup Photo

Left Head Cheek Setup Photo
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10mm Back Side Setup Photo

—d .. -

10mm Front Side Setup Photo

10mm Left SideSetup Photo
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10mm Right Side Setup Photo

10mm Top Side Setup Photo

10mm Bottom Side Setup Photo



