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D1750V2, serial no. 1021 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D1750V2, serial no. 1021
1750 Head 1750 Body
Real Real
Date of Return-Loss Delta Delta Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2013-8-2 -31.0 46.3 -27.5 49.5
2014-8-1 -28.7 7.4 49.9 3.6 -25.5 7.3 49.1 -0.4
2015-7-31 -29.5 4.8 48.8 215 -27.7 -0.7 51.0 15

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D1750V2, serial no. 1021

1750MHz Head 1750MHz Body

1 Start L5 GH: IFBU 30 kHz Stop 185 Gri [N 1 Stam 165 GH IFBW 30 kHz Sup 165 GHe [
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6.5. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of A, Schwaiiptrischer Kallbwierdionsd
Schmid & Partner e S Servics sulsse o Salormage
_:“Englneenr!g AG % g Sarvizic svizzera i taratura
ghaussirasse 43, B004 Turich, Switzeriand ’ﬁ-f---'?u-ﬁ"'\‘ Swisa Calibration Service
Accredied by the Swess Accraditalon Senvice (SA%) Accreditation No.: SCS D108

The Swiss Accreditation Servics is ane of the signatorias ie the EA
Multilateral Agreement for tha ecognition of calibration earlicates

chent  SMO (Auden) Cortificate Ho: D1900V2-5d184_Jan15

[CALIBRATION CERTIFICATE ]
otpct D100V - SN: 54194 |
Calbration procadunss) QA CAL-05.vE

Calibration procedure for dipole validation kits above 700 MHz

Cafibraton dae: January 07, 2015

This calbration cariticats documenia the trscsatiity b national siancards, which realize the prysical units of measurements (51
The measuremants and the unceliinliss with confidenca prazianiiy #s ghve an the followng pages and are part of fhe carilicate

Al caltwations hava bean conducisd in the closed aboratony faciity: amiranment lemoemiuee (22 = 3)°C and numiday < 7%

Caliomtion Equipment ussd (MATE cribcal for calibeatian|

Primary Standanss De Cal Daln (Cadilicats Mo ) Schaduk] Calibealion |
| Powar maler EPM-4428 SEITLROTTE O7-0ct-14. (Mo, 24T-02020) D15

Pawar sermoe HP B804 USETIegTal OF-Chct-14 (Mo, 21 7-02020) Cel-15

Power serdor HP Bagn A MY 4108357 OF-Oict=14 (Ao, 21702021 Oet-18

Relérancs 20 d Aterusior Sh: 5058 {30k} Od-Apr-14 (Mo, 217-01918) Age-15

Type-h mismaich combination SM; 5047 2 5 DRI2T CApr-14 (Mo 217-01521) Apr1h

Falerancs Probe E33003 8N: 3306 30-Duo-14 (Mo ES3-3205_Dectd) Das-15

DAES SN: B0 1E-Aug-14 (No. DAS4-501_Aug i) Aug-15

Secondany Siandands 10 # Chexck Dt fin housa) Scheduled Chack

HF genemicr AAS SMT-DE 100005 D= Aug-B% (i Fowss check Det-13) In houss chock: Oci-18
Matwork Aradyzer H® BTS3E USITIGN0EE S4208  1B-Oct-01 {In house chack Ocl-14) In hauss chadk: Ocl-15

Sams Function Bigna
Cafibratad by Claudo Lewubier Latomtory Techniclan

|
\

Agproved by K Fokovic Tadtuienl Nisager ﬁg

|ssund: danuary 7, 2015

T calbeation carti shail not ba mproduced ascept in hull wireut wiitten spproval of e ssamicey.

Cartificate Mo; 01900v2-50184_Jan15 Paga 1ol @
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Calibration Laboratory of A, ;
L AR et g Bchweizorischer Kalibrierdienst
Schrmid & Partner S=2 S osaciri
Enginearing AG L " rstai setosaro il ratur
Zoughnusstrasse 43, 8008 Turich, Switzeriand -fnc"!.-l"?:lh?:“}? S Swiss Gallbrtion Service
Accratiled by the Swiss Accradistion Senice (343 Aceraditation Mo,: SCS 0108

Tha Swiss Accreditstion Service is ore of the signatories to the EA
Muliixieral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x,y,z
NiA, 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) 1EC 62203-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} KDB BB5664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

= Maasurement 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.

» Anfenna Parametars 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.

= Feoed Point Impedance and Aetum Loss: These parameters are measurad with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to tha feed point, The Return Loss ensures low
reflected power. No uncertainty required.

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

» SAR measured: SAR measured at the stated antenna input power,

» 5ARA normalized: SAR as measured, nomalized 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
naminal SAR result.

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

Cartificabe Na: D1 900V2-54154_Jan1s Page 2 of 8
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Measurement Conditions

Report No.: MWR151101111

DASY system conliguration, as far as not given on page 1
DASY Verslon DASYS VA2.8.8
Extrapolation Advancad Extrapolatian
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Aesalution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The lallowing parameters and calclations were applind,
! Temperalure Parmittivity Conductivity
Hominal Head TSL parameters 20C 40.0 1.40¢ mho'm
Measured Head TSL parameters (2.0 £0.2) “C 401 =8 % 1.38 mhadm = 8 %
Head TSL temperaiure change during test = 0.5C s ===
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
S5AR mesauned 250 mY¥ inpud povear 0.1 Wikg
SAR far naminal Head TSL parameters nommalized 1o 1% 40,6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condibien
SAR measwad 250 MW ingut power 5.32 Wiy
AR for nominal Head TSL parametars normalized fo 1W 21,3 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters &nd calculations wers applisd.
Temparaturs Permittivity Conductivity
Nominal Body TSL paramaters 2Z2D0°C 513 1.562 mhavm
Measured Body TSL parameters (22.0+03)'C 5336 % 1.50 mihe/m + & %
Body TSL temperature change during test <05"C een —_—
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Conditiarn
SAR measwad 250 mW ingut power 9.55 Wikg
SAR for nominal Body TSL paramelars marrnalized ko TW 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL candition
5AR maasured 260 m\W inpul power 5.1 Wikg
SARA for nominal Body TSL parametens normalized bo 1W 21.3 Wikg & 16.5 % (k=2)

Carificabe Ma: 01900264184 _Jan15

Paga 3ol 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impegance, transtormed to fesd point E3T0+4.80
Ratum Loss - 24.548

Antenna Parameters with Body TSL

Impedance, iranstormed 1o deed poimt 43.90+51 0

Return Loss | - 25,6 dB

General Antenna Parameters and Design

[ Elacirical Distay (one direetion) ] 1201 ns

Adber long lerm use with 100W radisted powar, only a slight warming of tha dipole near the feedpaint can ba measwead.

The dipoie is made of standard semirigid coaxial cable. The cener conductar of the feeding line is dimathy connecied to the
second arm of the dipola. The anlenna is therefore short-ciicuited for DC-signals. On some of the dipoles, small end eapa
are added to the dipole arms in order to improva masching whaen loaded according to the pasition as sxplained in the
"Measurerment Conditions” paragraph. The SAR data are nol affected by this changs. The averall dipala langih i still
actarding 10 the Standard

Mo excessive forcs must be appeed 1o the dpole arms, bacause they might bend or the scidered connactions near the
feadpaint may be damaged.

Additional EUT Data

Manyfacturad by SPEAG
Manufacturad on May DB, 2014

Cartficate No: D1900V2-64184_Jan15 Papgs 4 of 8
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DASYS Validation Report for Head TSL

Diate: 07.12.2015
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1200Y2; Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Freg uency: 1900 MHz

Medium parameters used: = 1900 MHz; o= 139 §/m; e = 40.1; p = 1000 kg/m’
Phantom section: Fliut Section

Measurement Standard: DASY S (IEEE/IEC/ANST Ca3.19-2011)

DASYS2 Configuration:
»  Probe: ES3DV3 - SN3205: ConvFi3, 5, 5); Calibrated: 30.12.2014;
+  Sensor-Surfice: 3mm {Mechanical Surfuce Detection)
«  Electronics: DAES Snh01; Calibrated: 18082014
= Phantom: Flat Phantom 5.0 (front ) Type: QDODOPS0AA: Serial: 1001

+« DASYSZ 51.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0

Measurement grid: dx=5mm, dy=5mm, dr=5mm
Reference Value = 98.35 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolaied) = 18.5 Wike

SAR( g) = 10.1 W/kg: SAR(10 g) = 532 Wikg
Muximum value of SAR (measured) = 2.7 W/kg

i

LT

SR ]

dB=127T Wikg= 1104 dBW/kg

Carfificata Mo D1900V2-54184 Jan15 Paga 5 of@
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2: Serial: D1900V2 - SN: Sd194

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

Medium parameters used: £ = 1900 MHz; o= 1.5 8/m; £ =53.3;, p= 1000 kefm®
Phantom section: Flat Section

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

DASY 52 Configuration:
+  Probe: ES3DV3 - 5\'33”5; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7y/Cube 0
Measurement grid: dx=3mm, dy=3mm, dz=3mm

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

Peik SAR (extrapolated) = 16.8 Wikg

SAR(1 g = 9.95 Wikg: SAR(10 g} = 5.31 Wikg

Maximum value of SAR (measured) = 1 2.6 Wika

—E
b8
L

IR a7

1En

0 dB = 12.6 Wikg = 11.00 dBW/kg

Certdficate Noc D1800VE-5d194_Jan1s Page 7 of B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughsuasirasse 41, 8004 Turich, Switssrland

Accrediied ty the Bwies Accrediation Senice (545)

6.6. D2450V2 Dipole Calibration Ceriticate
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The Swiss Accreditafion Service is one of the slgnatories to the EA
Mubtilateral Agrewment for the recognition of exlibestion certficates

Report No.: MWR151101111

s Schweizerischer Kalibriardssnsl

c Earvice sulsse dilonnsgs
Serdzio svizrens di erelans

5 Swiss Calibration Servics

Accreditation Ma.: SCS 0108

Cartilicats No: D2450V2-955 Jan15/2

clieri  SMQ (Auden)

CALIBRATION CERTIFICATE (Re
Gtject D2450V2 - SN: 955
Calration procadu ) QA CAL-05.v3

Calibration procedure for dipole validation kits above 700 MHz

Calbealion dals

Cafibration Equipmant usad (MATE critical b calbradion|

Primary Stancards

January DB, 2015

This cafinnation certfcale documants tha iraceasiity to national stancards, shich mealize He physical uerds of measurements |50
The messuremants and the urcorainies. with confidence probability am given on the following pages and are part gl the cerlficats

Al cafibrabors have bean conducted in ihe ciosed laboraion fcilly: SNWGRMENE MANPERAIE (22 + 30 and humidily « TR

of No: D2450V2-955_Jan15

1D # Cal Dain (Sanil Ho. ) Schoduled Calibraon
Powes mahid EPM-L424 CESTLE0704 O7-Oict-14 (Mo, 217-02020) Ces-15
Powser sensar HP 84014 USITIGETED O7-Cict-14 (Mo, 217-02020) D16
Power gansar HP 84814 MYE1092317 O7-Dict-14 (Mo, 24702021 ) Des-15
Refagnce 30 dB Atienuator EMN: 5OSE {20k} (C-Apr-14 (Mo, 217-013918) Api-15
Typa-N mismatch combsrsafion SM: BO472 /06327 OO-ADe14 (Mo, 217-00821) Apr15
Ratoemnce Proba ER30WE Ba; 2308 30-Dec-14 {No. ES3-3206_Dwerd) Dac-15
DwES SN: 801 16-Aug-14 (Mo DAES-G08_Augid) Aug-15
Secondary Standarnss |iDe Chack Date fin house) Scnaduled Check
AF generstor FIAS SMT-00 | 100005 [4-Aug-B8 (i houss chack OcH13) In hewme check: Oc-16
Netwark Analyzer HP B7R3IE US3ITI00SES 54208 1R-Cet-01 (in house chock Oct-14) In hisaa check: Dc-15
Mama Furction
Calbated by Clausdio Leubler Laboratory Technican E
= _.—|- -
Agnrovad by Kalin Pokowe Tachnical Marsgear

This cafibiration cerifcale shall nol be reprocuced axcapl in full Witk srilien spormoval of the iabomsory,

7

lasued: Fabroary 10, 2018

Cerificate No: D24502-855_Jan152
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Calibration Laboratory of 5{_%2’?3 §  Sthweizerischer Kalibriardianst
Schmid & Partner ﬁi ¢ Service sulsss diétaionnage
Engineering AG LT Servizic svizzero di inraturs
Teughnussirasss 43, B004 Zurich, Swikrerand "’--:;’:":"?»-‘F S Swiss Cailbraban Servics
Acoreciied by the Swiss Accediation Sandcs [SAS) BAccreditation Mo, SCS 0108

Thie Swiss Accreditation Servioo (s one of the sigrataries to the EA
Multilateral Agreemment for the recognition of ealibration cerificates

Glossary:

TSL tissue simulating liguid

ComF sensitivity in TSL / NORM x.vz
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Fractice for Determining the Peak Spatial-
Averaged Speciiic Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

¢} KDE 865664, “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 end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

= Antenna Farameters with TSL: The dipole is mountad 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.

» Feed Point Impedance and Retum Loss; These parameters are measured with the dipole
positioned under the liguid filled phantem. The impedance stated is transformed fram the
measurement al the SMA connector to the feed paint. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

* SAAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculaie the
nominal SAR result.

The reponsd 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 85%.

Cerdicate No- D2450W2-958 _Jani &2 Page 2 ol @
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Measurement Conditions

Report No.: MWR151101111

DASY system configuration. as far as not on paga 1.
DASY Version DASYS VEZ B8
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phariom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Aesolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calcdlations weare applied.
’ Temperature Parmittivity Conductivity
Hominal Head TSL parameters 220°C 3g.2 180 mhovm
Measured Head TSL parameters [22.0+£0.2)"C 387 +6 % 1.84 mho/m + 6 %
Head TSL temperature change during test =05"C —
S5AR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL GCandifion
SAR measuned 250 miW input powar 13.2 Wikg
SAR for nominal Head TSL paramaterns normalized toe YW 52.4 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
5&R maasured 250 mW input power 618 Wikg
S4R for nominal Head TSL pasarmeters normekzed o 1W 24.4 Wikg = 16.5 % (k=32)
Body TSL parameters
The foliowing parametens and caleulations wera applisd.
Temperaiure Permittivity Conductivity
Nominal Body TSL parameters 20 C L 1.85 mha'm
Measured Body TSL parameters (220 =0.2)°C 510=26% 203 mho/m £ 8 %
Body TSL temperature change during test =0.5"C e ——
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Canditan
SAR massured 250 W irput powar 138 Wikg
54A for nominal Body TSL parameders normalizad 1o 1%W 537 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Body TSL parameders normalizad o 1W 25.0 Wikg £ 165 % (k=2)

Cartificabe Mo: D2450Y2-B55_Jan15:2
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transfarmead to feed pain B4.8 101+ .54
Ratum Loss - 24.9 dB

Antenna Parameters with Body TSL

Impsdance, ranstormed 1o feed poim 5120+ 480
Fetum Loss - 25,0 dB

General Antenna Parameters and Design

| Electricas Delay (one diraction) | 1.165 na

AMar lang tern use with 100W rediated power, anly a slight warming of the dipole near the fesdpaint can be measumad.

Tha digole &5 mada of standand semirigid coaxial cable, Tha cemer conductor of the feading ling is diréctiy connacied io the
sacord amm of the dipala. The antenna ig therefore short-cincuited for DC-signals. On some of the dipoles, srall end caps
are added to the dipole ams in order 1o improve matching when loaded according to the position s explained in the
"Maasyremant Condifions” paragrapn. The SAR data are not affected by this change. The overall dipale langth & il
acoonfing fo the Standand

N axcassiva lorce must be applied fo the dipale arms, because they might bend or the soldered connectlans near the
leadpoint may be damaged.

Additional EUT Data

Manulsctunad by SPEAG
Manufacturad on Aupgust 05, 2014

Cerfificate No: D24500V2.988 Jan1 52 Page 4 ol 8
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DASYS Validation Report for Head TSL

Date: (8.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2430 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

Communication System: U100 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1,84 S/m; g, = 39.7; p= |00 kg/m'
Phantom section: Flat Section

Measurement Standard;: DASYS (IEEEAEC/ANST Ca3, 12201 1)

DASYS? Configuration
»  Probe: ESIDV- SM3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
*  Sensor-Surface: Imm i Mechanical Surface Dietection)
»  Electromics: DAE4 Sn601; Calibrated; 15.08,2014
= Phantom: Flat Phantom 5.0 (frontl; Type: QDOOOPSOAA; Serial; 100]

« DASYS2 528 8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7V/Cube 0):
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Yalue = 101.2 V/m; Power Drift = (L03 dB

Peak SAR (extrapolated) = 275 Wikg

SAR(] g) = 13.2 Wikeg: SAR(I0 ) = 6.12 Wik

Muximum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

OdB =175 Wikg = 1243 dBW/kg

Cartificabe Mo: D2450V2-855_Jan15/2 Fapa 5 of B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: O8.01.20115
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2430V2: Serial: D2450V2 - SN: 055

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

Medium parameters used: f= 2450 MHz; a = 2.03 $/m; & = 51; p = 1000 kgfm’
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEAECSANSI CA3.19-2011)

DASYS2 Configuration:
+  Probe: ES3DV3 - SN3205; ConvFid, 17, 4.17, 4.17); Calibrated: 30.12,2014;
+  Sensor-Surfsee: Imm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
«  Phantom: Flat Phantom 3.0 (back); Tyvpe: QDIOOPSOAA: Serial: 1002

« DASYS2 52881222 SEMCAD X 14.6.10(7331)

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

Reference Vilue = 9796 YVim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 258 Wikg

SAR(] g) = 13.8 Wikg: SAR(10 g) = 6.36 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

OdB =183 Whkg= 12.61 dBW/ks

Cediticate Moo D245002-355 _Jan1 52 Page T of 8
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Impedance Measurement Plot for Body TSL
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6.7. D2600V2 Dipole Calibration Ceriticate

, | e
l:ﬂllbl.'ahbﬂ Lab-nralﬂ"j' of c:ﬂi\‘éj_,"}:___ Schwelzerischer Kalsbrierdeenst
Schmid & Pariner o L Service sulsse dédalonnage
Enginearing AG s Servizio svizzers di taratura
Zeughsusstrasse 43, B004 Zurich, Switzerland ;{\rﬁﬁ_\_\' Ewiss Callbration Service
il
Accradited by The Swiss Accrediation Sevice (SA5) Accrediation Ne: SCS 108
Thia Swias Accreditation Service is one of the skgnatories io the EA
Mudiilsteral Ag for the a of calilbration cerificates
Client  Auden Certificate Ho: D2600V2-1058_Jun14

CALIBRATION CERTIFICATE |

Object D2600W2 - SN: 1058

Galbration procecuals) QA CAL-05.vD
Calibration procedure for dipole validation kits above 700 MHz

Cakbration dale: June 23, 2014

This calibmbion cerifioale documens ihe nceability o natonal siandards, which malis s physics] orts of messumaments (3H)
The mesanrements and the uncertainies with confidenca probability arm given on the folkreing pages and are pan of the cenilicate

Ml palibratons have bean conduciad in the clossd Eoeraiony facilly: anveonment lemparsiuns (22 + 3P0 and humidity < 7%

Cabbration Equipment used (MATE crifical far calBrabioan]

Primary Slandards =} Cal Data iCarificaia Mo Scheckied Calkration
Permar miater EFM-4424 GRITAR0TM 8-0ct-123 (Now 217-IMeET) Orl-14
Porwar senand HP B4814 Lesaraaerna 9-0ct-12 (No. 217-1Me2T) Oel-14
Pomar sensor HP B4814, MY A0EEI1T 09-0c-13 (Ho. 217-00 828 Cel-14
Ralaranca 20 08 Aferwsion S G058 (208 d-Apr-14 (No. 207-00G08) Apr-15
Typa-B mismaich combinaiion Shi: 50473 ¢ OEXET @3-Apr-14 (Mo, 217521 Ape-15
Ralerance Probe EES0VI SH 3205 H-Dec-12 (Mo, ES3-3208_Dec13) Dinc-14
OAEA SN 801 I0-Ape-14 (Mo DAEA-B00_Ape1d) Ape-15
Secondary Standars D¥ Cheda Dale (in bouss) o Scheduled Check |
RAF ganarator RES SAT-06 1 CCROCES {-Aug-88 (in house check Oct-13) In house check: Ocl-18
Natwork Anakyzer HF 8753E USATF0505 34206 18-0ct-00 {in housa chedk Oct-13) In house check: Ccl-14
fame Function Siggnabu e
Calibrated by: Michasd Wabar Laboraiory Tachnician ﬁ{ﬂﬂ— 5 |

| Approned by Katja Pokovic Technical Manages ﬁﬂéﬁﬂ |
= _f;f:; 3

lagued; Juna 23, 2014
Thi cabbration cardificate shal not ke eproducsd exscept in hll withoud written approval of the lnbonatany.

Cerificate Ma: D200V 1068 _Junid Page 1af8
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Calibration Laboratory of

: 8 B \zerisoher Kalib

Schmid & Partnar Service suisse O étalonnage

Engineering AG € vt witzearo i tarsturs
Teughausstrasse 43, 8004 Zurich. Switzertand 5 owiss Calibration Service
Accrediied by The Swiss AccradBation Sanice (SAS) Aceraditation Ma,: SCS 108
The Bwiss Acereditation Service i ene of (he ssgratones 1o the EA
Wudtilateral Ag i T Thei gnition of caliration cenificales
Glossary:
T5L tissue simulating liguid
CornvF sansitivity in TSL/ NORM x,y .z
MAA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b}y IEC B2209-1, "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

¢l KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz™

Additional Decumentation:
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 cedificate. All figures stated in the certificate are valid at the frequency indicated.

«  Antenna Paramaters with TSL: The dipole is mountaed with the spacar to position its feed
point exactly below the center marking of the flat phantom saction, with the arms criented
parallel to the body axis.

«  Feed Point Impedance and Aeturn Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retun Loss ensures low
reflected power. Mo uncertainty reguired.

« Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
Mo uncertainty required,

+  SAR measured: SAR measured at the stated antenna inpul power,

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

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

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

Cerificaie No: DREI0V2-1058_Juni4 Page 2 ol B
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Measurement Conditions

Report No.: MWR151101111

DASY systerm conliguration, ag far as not gven on pags 1.
DASY Version DASYS V5268
Extrapolation Advanced Extrapalation
Phantom Moduliar Flat Phamom
Distance Dipole Cenler - TSL 10 mm will Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Fregquancy | 2600 MHz = 1 MHz
Head TSL parameters
Thie lallowing parametens and calculations were applied.
Temperature Permittivily Conductivity
Nominal Head TSL parameters 20" 380 1.98 mho'm
Measured Head TSL parameters (22.0+0.2) "C 360 +6% 2.00 rbw'm + 8 %
Head TSL temperature chamnge during test =05°C -
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAF measuned 250 mW ingut power 14.7 Wikg
SAR for nominal Head TSL pararmeters narrmalized 1o 1W 57.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
5AH measured 250 mW inpul power 6.60 Wikg
SAR for nominal Head TSL paremeters nommalized to 1% 26.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following pararmetens and cabculations were applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 22.0°C G258 218 mho/m
Measured Body TSL parameters (22.0£0.2)C 508 6% 219 mho/m £ & %
Body TSL temperature change during test < 0.5 "C —
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
SARA measured 250 miW ingull power 14,4 Wikg

5AR for nominal Body TSL paramedars

marrnalized 10 1%

56.8 Wikg = 17.0 % (k=2)

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

condition

SAR maasured

250 MW inpul power

6.37 Wiy

SAR for nominal Body TSL paramabers

nonralized 1o 1W

25.3 Wik = 16.5 % (k=2)

Carlificabe Ma: D2600V2-105E_Junid

Page dof 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, franstomead 1o feed point 502 01-63H
Fedurn Loss -24.0dB

Antenna Parameters with Body TSL

Impedancs, ransfonmed 10 feed poad 45,7 0} - 4.6 i
Relurn Loss - 23,7 B8

General Antenna Parameters and Design

Electrical Delay (ome draction) | 1150 ns

After long term use with 100W radigted power, only a slight warming of the dipsle near the feedpaint can be measurad,

The dipole is made of standard semengid cosxial ceble. The center conductor of the faading line i directly connecied to the
sacond arm of the dipoke. Tha antenna is theredore short-circuied for DG-signals. On sormie of the dpoles, smell end caps
are addad to the dipola amms in order to improve maiching whan loaded accarding o the position as explained in the
“Measurement Conditions® parsgraph. The SAR data are not atfected by this changs. Tha overall dipole length is still
according b the Stamdard.

Mo excessive force must be appliad to the dipole arms, because they might bend or the soldered connections near the
{eedpoint may be damaged.

Additional EUT Data
Manuiaciured by SPEAG
Manutaciured on August 14, 2012

Cardicate No: D2G00VE- 1058 _Jun14 Paga 4 ol B
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DASYS Validation Report for Head TSL

Duate: 18.06.2014
Test Laboruwtory: SPEAG, Zurich, Switzerland
DLT: Dipole 2600 MHz; Tvpe: D2O00YV2; Serial: D2600V2 - SN: 1058

Communication System: UL O - OW: Frequency: 2600 MHz

Medium parameters vsed: = 2600 MHz; 6 =2 5/fm; £ =28, p= (KN} lcp..'m'
Phantom section; Flat Section

Measurement Standard; DASY S (IEEEEC/ANS] Co2 19-2011)

DASY 32 Configuration:
+  Probe: ES3DV3 - SN3205; ConvFi4.46, 446, 4.46); Calibrated: 30.12.2013;
= Remsor-Surface:; Amm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 30,04,2004
#  Phantom: Flat Phantom 5.0 (frontk, Type: QDOODPI0AA; Serial: 1001
« DASYS2S52EE(1222) SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {Tx7x7)/Cube ():
Measurement grid: de=5mm, dy=53mm, dz=5mm

Reference Value = 103.4 ¥im; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 30.9 Wikg

SARCT g) = 14.7 Wike: SAR(10 g) = 6.6 Wikg

Maximum value of SAR {measurad) = 19.6 Wikg

0w

Eno g

—

5o o}
0 dB = 19.6 Wikg = 12.92 dBW/kg

Coanificats Mo D2E00V2-1058_Jkin 14 PageSof B
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Impedance Measurement Plot for Head TSL

18 Jun 2818

Report No.: MWR151101111
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DASYS Validation Report for Body TSL

Date: 23.06.2014
Test Laboratory: SPEAG, Furich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600Y2; Serial: D2600Y2 - SN: 1058

Communication System: UID O - CW; Frequency: 2600 MHz i
Medivm parameters used: F= 2600 MHz: @ = 2.19 8/m; &, = 50.8; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY S (IEEESTEC/ANSI C63.19-2011)

DASYS52 Configuration:
s Probe: ES3DV31 - SN3205; Convi{4.24, 4. 24, 4. 24); Calibrated: 30.12.2013;
+  Sensor-Surface: dmum (Mechanical Surface Detection)
+  Electronics: DAES Sn601: Calibrated: 30004.2014
«  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPS0AA; Serial: 1002

« DASYS252.88(1222); SEMCAD X 14.6.1007331)

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

Refercnce ¥alue = 97.00 Vim; Power Drift = 0,01 dB

Peak SAR {extrapolated) = 30.8 W/kg

SARIT gh = 14.4 Wiikg: SAR(10 g) = 6.37 Wikg

Muximum value of SAR (measured) = 192 Wikg

S

i

-H5.

0dB = 19.2 Wike = 12.83 dBW/kg

Cartificate Mo D2E00VE-1088_Jumn14 Page 7 ol B




Page 145 of 153 Report No.: MWR151101111

Impedance Measurement Plot for Body TSL
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D2600V2, serial no. 1058 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D2600V2, serial no. 1058
2600 Head 2600 Body
Real Real
Date of Return-Loss Delta Delta | Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2014-6-23 -24.0 50.2 -23.7 45.7
2015-6-21 -24.4 -1.6 49.9 -0.3 -23.2 21 44.2 1.5

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 chm of prior calibration.

Therefore the verification result should support extended calibration.
<Dipole Verification Data>- D2600V2, serial no. 1058

2600MHz Head 2600MHz Body

1 Start 2.4 GHz TFBU 30 kHz Stop 2.8 GHz [1

1 Start 24 GHz TFEN 30 kHe Stop 2.8 GHz BN |
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6.8. DAEA4 Calibration Certificate

‘TEITL s p e a g

Add: Mo %] Xueyuan Foad. Hasdian Distric, Reljieg. 1H191, China CALBRATION
Tek +B6-10-02 3040332218 Fao- +Bf-10-6230463 322410 Mo, LOSTD
E-miml; enlinchinanl eom Littp. oo chinettl on
Chent : Auden Certificate No: Z15-87083
CALIBRATION CERTIFICATE
| Ooject DAEA - SN: 805
Calibration Procedura(s) FO-Z11-2-002-01
Calipration Procedure for the Dala Acquisibon Electromics
{DAE)
Callbration date: July 16, 2015
This calioration Certificate decuments the tracesbility o national slandasds, which realize the physical units of

measuraments(Sl. The measuremants and (he uncertainties with confidence probability are given an the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: anvironment femperature(22:3)°C and
humidity=70%

Calibration Equipment used [MATE critical for calibration)

Primary Standards D& Cal Date[Calibrated by, Cerificate No. | Seheduled Calibraton

Process Calibrator 763 | 1871018 08-July-15 (CTTL, Notd1 504257, July-16
Mama Function Signatura

Calibrated by ¥u Zongying SAR Test Enginesr

Raviewed by Qi Dianyuan SAR Project Leadar

Approved by Lu Bingsong Deputy Director of the laboratory Eﬂ, !u {rqjl

Issued: July 17, 2015
Thia calibrabon cerificate shall not be reproduced except in full withaut writlen approval of the laboratory

Cerfificate Mo £15-97063 Page | ol'3
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ﬂ in Cni.ll:-urmonamu-. =
CALIBRATION LABORATORY

Acdd: W31 Xueyumn Rood. Huidian Dstrct, Baging. 100091, {Tina

Tel +8h- 1 0-A13040 5522 18 Fas: +86e1 0-62 3046332000

F-erail et ciasanl cim Hizpwwsechinafilcn
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 Measurerment. Galibration 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
valtmeter 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,

Cerfificaie Mo; £15-97093 Page 2 of 3
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F' In Cofsbarsnan i
‘ITLg p e a g

Add: o 41 Moeymn Boad, Haidian Disirct, Besjing, 100191, Ching
Tel +Be-10-H2 5144332214 Fax: +86-10-63 346332209

Report No.: MWR151101111

E-masl: ¢o1lighinasl. com Hup:iwwwchizatilcn
DC Voltage Measurement
A0 - Converer Resaluicn nomenal
High Range: 1L&B = B.1pW full range = -100,, +300 my
Low Range: LR = B0 . full range = o.43m
DASY measuremert paramelers: Auto Zarm Time: 3 sec] Measurning Wme: 3 gac
Calibration Factors X Y £
High Range 404 BTZ +0.15% (k=2) | 405.235 + 0.15% (k=2} | 404.825 = 0.15% (*=2)
I| Low Range 398116 £ 0.7% (ke2) | 4.00286 £ 0.7% (k=2) | 399735+ 0.7% (k=2)
Connector Angle

Connector Angle 1o be used in DASY sysiem

2600+ 1" 7

Certificate Mo: £15-07043 Page 3 of
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7. Test Setup Photos

Photograph of the depth in the Body 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 Front Side Setup Photo

10mm Left SideSetup Photo



Page 153 of 153 Report No.: MWR151101111




