Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

PROBE CALIBRATION CERTIFICATES

Calibration Laboratory of LN, g Schwaizsrischer Kalibrisrdanst
Schmid & Pariner % ¢ Sereico suisse détalonrage
Engineenng AG e Servitio swizzers dl i
Peughaussirmsss 43, 8004 Zurich, Switzerand -:'ifﬁ*‘} S muissCalibeation Sorvice
aligliiat

Scoredfted by Bho S ss Acorodilabom Bereios (SAS) Accreditation Mo SICS 0108

T Swrins Ao creditation Service i< one of the signatasdes 1o the EA

fultiinEoral Agreement for he recognition of calibration cerldicabes

Client BACL China (Vitec) Cortificate Na: EX3-T329_Feb15
[CALIBRATIDN CERTIFICATE |

. |

| et EX3DV4 - SN:7328

Calibratan procadureds) OA CAL-01.v9, OA CAL-23.v5 Of CAL -25.06

Calibration procedura for dosimetric E-freld probes

Cobratian date February 5, 2015

| This celibabon cerlificals documests (e Facsakiy 1o nefonal sandards, wlich realze the physical un®s of measuroments (51
Thi: Meamremonds Brd iha uncartainies wih corfidonog pratsabibty e gren on the fallowng pages and e par of 1he cemicme

A 2alibralisfs s DaRn sandutled ¢ e closed (asaratay tasliy: evarmamen tempariies (22 & 470 snd brumicly © 70%

Eallbration Equomanl used [METE odcal ler calibralion)

[ Frimary Slanans o | Cai Dale (Cerlificats o) | Schedutnd Castbestion

Pavwar metar S44198 GEHEFET 1 S-Ap-1d (Mg, JTT-01911) | Ape-15

Powar serser E44724, MY 41488087 -| DG-Ap-T4 (Mo, 297-01111) | Apeis
“Relorenzs 3 08 Allcnuior BN; S5054 (3c) [ poAprad g 21001808 | Apris
._.quummn 20 4B Abeniaier : SH: SR2TT (2] El}--'-_pn_-'ﬁ-:hk__u_i:!l'.'-n1 213} Apr-15

Relerencs 30 66 Ananualer | 5N S22 (30 O fpr- B4 (Mo 217-01 B20) Apr1%

Ralarence Proon ES30W2 T SO 1 {ho. ES3-3013_Gaatd) Cipc 15
| DA [ an:uee 14-dun13 (o, DAE4B80_Jan1s) dan 1B ]

|

Secondary Stentarss | 1D == ek Data 0 howse) Schetuled Chech |
| RF generatar HP DEHBG LIS3EAIUDTTON 4-Awg-0il {in hovse ohock Apr-13) | I hoages clee. Ap-16 |
| metwerk pnaleer HP BTSIE | USITE058E 1B-G51-01 (0 hauge chieck Oel-14) b houses chiece: Del15 |

Meme Function i rl.a1-.|
Calbrated by Clawdia Leublar Laboratoey Technician '|

Apgrorvad by: ot Pokerdc Twcheical Manngar W,f

bemumt® Fehnuiry 0. 2016

1.- This calbratan cerbdicale shall not be reproduced escepl in il wloag willen @prmal of iha labaoraion.

Cenilcale Mo EX3-TA2e Febls Fasgn 1ol 11




Bay Area Compliance Laboratories Corp. (Dongguan)

Calibration Laboratory of _s\'@f}*s} §  Schwsizoriselior Kalirergions,

Sehmid & Parner = G Service auisse il ansaga
Engineerng AG L= 3 g Seniiosvizoer di barsturn

Zoughausstrazsa 43, BI04 Zurich, Switzetnd %jr"';ﬁ\“ Swizs Calibestian Servien

Aecragibed by (ha Swes Arcrediinll on Sardon {SA5) Acernditation Moz SCS 0108

The Susias Accreditation Sarvich 14 ona of hi signatanics o the EA

Bultilataral Agmemont for the recognition of calibration cerificates

Glossary:

T5L tissue simulatimg liouid

MWORME,y 2 aensulivily in free space

CanvF seribyvily 0 TSL / NORMz v,z

oce ihade COMWESEIoN point

CF crast factor (1/duty_cyels) of the RF signal

ABC.D medulation dependant lineanzation pEameaies

Polarizatiom protafon around probe axis

Polarization § H redadlon around an axs thal i in the plane normial 1o probe axis (3 measunemend centar),

le., ft = 0= nomal bo probe axis
ConneEctor Angle information used in DASY sysiem (o align probe sensor X 1o (he robot ceordinals sysiem

Calibration is Performed According to the Following Standards;
a4y |EEE Sid 1826-2013, IEEE Recamitwnded Fraclee for Datamining the Foak Spatal-Averaged Specilic
Absorption Rate (SAR) in the Human Head from Wirekzss Communications Devices: Measurzment
Technques”, Juna 2013
B [EC 522081, “Procadure to measues Lhe Specific Abserplicn Rate (SAR) for hand-held devices usad Iy adsian
prosornity fo the ear ffrequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NOFEMs, ;2 Assessed for E-fietd polarization 8 =0 {f = SO0 MHz I TEM-call; F = 1800 MHz: R2Z wavagulde ),
MORMx, v,z 2re only intermediaie values, i.e., the uncertainlies of NORMs.Y,z does not affect thi E™-feid
uncartairty inside TSL (sae helow CanF),

v NORM{IN Y2 = NORMY .2 * frequency_nesponse (see Frequanoy Response Charl). This inearization |s
mplemented im DASY4 software versions later than 4.2. The uncenainty of the frequency response is included
m Lhe atated uncartalnty of ComvF.

2 OGPry.z DCGP am numarical linean zallom para mislers assesssd based an the data of power sweep wilh CW
signal (no uncertzinty requirad). DCP dees not depend on freque ncy nor media.

v FAR FAR & the Peak 1o Average Ratio that is not calibraled bul delenmined based on the signal
characlenslics

o Axpz By Ceyz Dwyz WRey 2 A B C Dare sumeneal Mneanzation parameters scesssall based o
|he= data of power sweep for specific modulation signal, The parameters da mot depend on fraguency noe
miedia, VR ik tha maximum calibration range expressad in RMS woliage across the diode.

«  ComvF and Boundary Effect Paramealers: Assessed i flal phantam using E-fisld (or Temperalure Transier
Standard far | < 800 MH2) and nslde wayeguide usire analytical field dietribulions based on powar
mizasureTnis for | = 800 MHz. The same setups ars used for assassmaent al the parameters applied for
boundary com pensation (alpha, depth) of which typicel uncerainty values are given, These perameters ae
wsed in CHSYS soltvare 1o Improve probe acouracy close 1o the boundary. The sensilbeily In TSL comes ponds
to NORM; yv.2 ~ o wihereby the uncertainty ramesponds o that given far ConyF, A frequency dependant
CovivF bs used in DASY version 4.4 and nigher which allows extending the vallgity from + 50 MHz to + 100
MHz.

& Sphericas isalropy (30 devaton frore lsotropy) in 3 fiekd of low gradients realized using a fiat phamtom
exposad by a palch antenna.

=  Sansor Offzet: Tha sensar offset corrosponds to ihe ofzet of virusl measwrament center from e proba o
(on probe axis). No tolerance required

s Carvacior Angle: The anglé ls assessed using the information gamoed by detarminng ihe NORMy no
uneariainly reguited).

Contl cine Mo EX2-FA20_Febid Page 2ol 11
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EX3Dv4 - SN;TX28 Febnuary 5, 2005

Probe EX3DV4

SN:7329

Manufactured: December 11, 2014
Calibrated: February 5, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Cedificale No: EX3-7329_Fab15 Page 3 ef 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EX30Vd- BN:-T320 Fabruary 5, 201%

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Basic Calibration Parameters

Sonsor X i-un_ur ¥ Sansor X um{-lt-zj
Mo [u'lul'.f{'l.ll'i‘m}’]" 0.48 043 0.46 10,1 %
DCP (mv]~ BE.T or.e 04.2

Modulation Calibration Parameters

uin Communication System Name A B [ B VR Umet
dB dByvv dB mv {k=2}
o (=] ¥ oo 0.0 1.0 000 | 1378 | #30%
¥ 0.0 0.0 1.0 147.0
z 0.0 0.0 1.0 1505

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

* The wreeraintios of Mamni,¥,Z oo not affect the E*field uncarainty inide TSL (w6 Pages 5 and &),
® pu an g mNCERminty nod required.

¥ Wncartainty is determrmined using the max, devialian fom lingar respons e apphying ectangular dstibution and is expressnd for the souarne of e
fiesld vabae.

Coerlificate Mo: EX3-T320_FebiS Page & of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EX30V4= SN:TI20 Fabruary 5, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivily Dapth ™ Unet,
| 1(MHz)® | Permittivity” (simy)* ConvF X_| ComFy | ComFZ ha® | jmm) (=2}
900 #1.5 0.a7 8.52 9.52 9.52 040 | 086 | =120%
1750 40.1 1.37 §.12 812 8.12 0.29 0.80 £12.0% |
1800 40.0 1.40 T.88 T.88 7.88 0.68 0.61 £120%
2450 39.2 1.80 7.06 7.06 7.08 033 | 084 | £120%

© Frequency valitily abava 300 MHz of + 100 MHz only appies for DASY w4 and higher (seo Page 2), else it i resticled fo £ 50 MHz The
uncertainty & tha RSS of the ConwF uncartainty i calibralion frequency and the uncarainty far the indicated frequancy band. Frecuency validity
bl 300 MiHz g = 10, 28, 40, 50 ard 70 MHE for ConvF assessments at 30, 54, 128, 150 and 220 MHz respecively. Above 5 GHz equency
walidity can be extanded (o + 110 MHz,
F Al bequoncies below 3 GHE, the validity of iasue paramaters (¢ and o) can ba relaned (o 1 10% # bguid compensation formula & applisd o
meaninel SAR values. M frequencias absrva 3 GHE, the validity of Fssue paramelars [t and o) is restricted 1o + 5%, The uncariainty is the RSS of
the ConuF uncertainty fos indicated largel lisbus parametors.

AphaiDapih are determined during calbralion, SPEAG wamants that the remaing devialeon dun to the boundary effect afer compansalion &
abways begs (kan & 1% for fraquenchas below 3 Gz and below + 2% for fequencies batwean 346 GHz at any dislance lamer than hall the probe in
diamalees from e boundarny.

Canificale No: EX3-7320_Febis Page & af 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EX3DVd- SMN:TI29 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Body Tissua Simulating Media

1 {MHz) © .-m:#.r* m{&i&&m CorvFX | CorvFY | ComvFZ | Alpha® m‘ Ifllggl
200 55.0 1.05 917 917 217 &4 0.80 £120%
1750 53.4 149 7.85 7.5 F.a5 070 084 | +120%
1900 53.3 152 158 7.56 756 | 056 | 070 | #120% |
2450 2.7 1.85 7.20 T.20 .20 .78 0.59 £120%

% Froquency validily atsove 300 MHz of & 100 MHz enly appies dor ASY w44 and highar (ses Pags 2), elss it is rasincied 10 £ 50 MHz. The

uncarsnty is the R3S of Me ConvF uncenainty i catbation frequency .and the uncerlainty for the indicated frequancy band. Frequency validity

Barlow 306) MHz ig = 10, 25, 40, 50 ard 70 MHz lor ConwF assessmients al 30, 64, 128, 150 and 230 MHz respecively. Above § GHe

walidity can b xdanded bo £ 710 Mz,

* it frequencios below 3 GHz, Whe validily of issue parametars (= and a) can ba relaxed b & 10% # Squid cempens-ation formeda & applisd 1o

measured SAR values. A frequencies abowe 3 GHE, the walidity of lissus parsmelers (¢ ard o) s restricted 1o + 5%. The uncerlainty i the RSS of

the ConwF uncarainty for indcated Lesgel issue paramalers,

9 Alaha/Dwupth are Salemmined duning calbration, SPEAG warranks that the remsining devialion dus = (he boundany offect ofter compensalion ia

mwﬂha::mwwﬂ bebore 3 Gz and below 2% for Srequencss batween 3-6 Gz at any distarnce kanger than hall ks probe tig
ter .

Certificate No: EX3-T32_Feb15 Pagm 6 of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EX30VA- SN:7378 Febmiar 5. 2015

Frequency Response of E-Field
(TEM-Cell:ifi1710 EXX, Wavegu|de: R22)

Freque ncy response (normalized)
=
|

) 500 1000 1500 00 2600 3000
§ [\sEz]

Uncertainty of Frequoncy Rasponse of E-fleld: = 6.3% (k=2)

Gorificibe Mo, EX3-T329_Fabid Page 7 of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EXI0Va= 547320 Frtirunry @, @018

Receiving Pattern (¢), 3 = 0°

=500 MHzTEM =1800 MHz R22
E .-' az & "'..:" K r_ _-;‘:. [ ||l_-|
T i 5 '
L] L] L] L ; L] L]
Tel X ¥ Fi Tot K ¥ L
i : : | . -
L o e e b et S SR o D & o S
o5 -4
f - R R A TR o P L IEE8] I e T P S |
1% Ao A { i i) un
Aol []
-
l -?-"F..'HL.- ki .T.Ji— . t j:ﬁu; kL g |2

Uncertainiy of Axial lsolropy Assessment: £ 0.5% (k=2)

Cartficabe No: EX3-T329_Febis Page 8 of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EXAMV4— Sh-7a39 Fatirisry §, 20156

Dynamic Range f(SARpead)
(TEM cell | fawm= 1900 MHZ)

Inpust Signal [uv]

10 10 1o 10

SAR [miicm3] oy
L (=]

nel spmpensalec compensaied

2 S
44
a 5 e
¥ r conene s
fir .
B! — £ 5! = } LUl o § FISSy
104 {2 gl gl 1m 10R 103
SAR [miiomd]
- 3|
not compensated e sl

Uncertainly of Linearliy Assosamant: £ (LE%% (k=2)

Curfificale Mo: EX3-7328_Febis Pirge 8 ol 31




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EXaQYa- SN.T320 Fabeuary 5, 2015

Conversion Factor Assessment

{ = 900 MHZ WELE F8 (H_come) f = 1760 MHz WELS R22 (H_canvF)
|
ac
i |
*i i 1
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o z 4
E‘ 1] i l:.i )
[ . I
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Ve " ] -
L1 T o= = ¢ 3 .
= - »| - - EE = =
1'\1:l in = F :m &= L+ e A i i L] ﬂf“ - - B
2 =~ o ol
proTe=] L ST ARNiED

Deviation from Isotropy in Liquid
Error (i, %), f=000 MHz

o s@mE

Dovialian
i -&bﬁnnﬂ{!!ﬂ-“

oot
oD@

A0 -08 -06 04 02 00 02 D4 05 08 1.9
Uncertainty of Spherical |setropy Assesament: & 2.6% [k=2)

Cen#ficabe Mo, EX3-7329_Fab15 Pape 10 of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

EXDV4— SN:T329 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters

Sangor Arangarrent Trigngular
Connactor Angle (7} 245
Mechanical Surface Detecticn Mode enabled
Oplical Surface Dateckion Mada disabled
Probe Overall Length 337 mm
Frobe Body Diameler 10 mm
Tip Langth 8 mm
Tip Ciameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Frobe Tip 1o Sensor ¥ Calibralion Point § Tmm
Probe Tip 10 Sensor Z Calibration Foint 1 mm
MRecommended Measuremant Distance from Surface 1.4 mm

Certificate No: EX3-7329_Faebi15 Page 11 of 11




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of ‘.\‘\‘"' W S Schweizerischer Kalibrierdienst

Schmid & Partner W % Service suisse d'étalonnage
Engineering AG SN E& C Servizio svizzero dl taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland g ”fl;\ S S Swiss Calibration Service

Accrediled by Ihe Swiss Accreditalion Servica (SAS) Accreditation No,: SCS 0108

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

Client BACL

[CALIBRATION CERTIFICATE

Certificate No: D900V2-1d183 Jul15

Objeat DI00Ve2 - SN: 1d183

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

Callbration procedure(s)

Callbration date:

July 14, 2015

This callbration certilicate documents the iraceabilily to natianal slandards, which realize Ihe physical units of measurements (51).
The measuraments and the uncerainties with confidence probability ave given on the lollowing pages and are par of the ceriticate,

All calibrations have been contucted in the closed laboralory facilily: environment temperature (22 + 3)°C and humidily < 70%.

Calibrallon Equipment used (M&TE critical tor calibration)

Primary Slandards 10 # Cal Dale (Centillcate No.) Schedulad Galibration
Powar matar EPM-442A GE37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 84814 Us37292783 07-0cl-14 (No. 217-02020) Oct-15

Power sensar HP 84814 MY41092317 07-Cct-14 (No. 217-02021) Oct-15

Reierence 20 UB Altenuator SN: 5058 (20k) 01-Apr-15 (Na. 217-02131) Mar-16

Typa-N mismaleh eombination SN: 5047.2 / 06327 01-Apr-15 (No, 217-02134) Mar-16

Relarenca Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (Mo, DAE4-601_Aug14) Aug-15

Secondary Standards D # Check Dale (in housa) Scheduled Chack

RF generalor A&S SMT-06 100005 04-Aug-988 (In house check Oct-13) In house check: Oct-18
Network Analyzer HP 8753E US37390585 S4206 18-0¢1-01 (in house check Oct-14) In housa check: Oct-156

Mamea Function Slgnalure
Callbrated by! Lelf Klysner Laboratory Techniclan #(/ 7/;
Approved by Kalja Pokovic Technlcal Manager ) /
Issuad; July 14, 2015
This ion certilicate shall not ba reproduced excapt in iull wiihout written approval of the laboratory. A

Certificate No: D00V2-1d183_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

' . UL
Callb(atlon Laboratory of S\.‘&:-{//m"a G  Schwalzerischer Kallbrierdienst
SChI’TII.d & Partner ;['aﬁm c Sarvice suisse d'étalonnage

Englnee ring AG L Servizio svizzaro di taratura
Zeughausstrasse 43, 6004 Zurich, Swilzerland i/,' fﬁ\"\? S Swiss Calibration Service
A
Acereditod by the Swiss Accreditation Sarvica (SAS) Accreditation No.; SCS 0108

The Swiss Accreditalion Service |s one of the signatories to the EA
Multitateral Agreament for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

» SAA measured: SAR measured at the stated anlenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

Certilicate No: DUOOV2-1d183_Julls Page 2 of 8




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No: RXM151218050-20

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+0.2)°C 422 +68% 0.95 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 2.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 10.6 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.68 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 6.82 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 55.0 1.05 mho/m
Measured Body TSL parameters (22.0+02)°C 54.8+6% 1.03 mho/m = 6 %
Body TSL temperature change during test =05°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

250 mW input power

2.61 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

10.6 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.69 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.83 W/kg = 16.5 % (k=2)

Cerlificate No: D900V2-1d183_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.3Q-15iQ
Return Loss - 31.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4760 -24j0
Return Loss -20.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1411 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled 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 to the dipole arms in order to improve malching when loaded according 1o 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 scldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 31, 2014

Certificate No: D900V2-1d183_Jul15 Page 4 of 8




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DY00V2; Serial: D900V - SN: 1d183

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: [ =900 MHz o = 0.95 S/m; &, =42,2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSIT C63.19-201 1)

DASY52 Configuration:
= Probe: ESIDV3 - SN3205; ConvF(5.94, 5.94, 5.94); Calibrated: 30.12.2014:
o Sensor-Surface: 3mm (Mechanical Surfuce Detection)
=  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 4.9L; Type: QDOODP49AA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 58.62 V/m; Power Drift = 0.01 B

Peak SAR (extrapolated) = 3.89 Wikg

SAR(1 g) = 2.61 W/kg; SAR(10 g) = 1.68 W/kg

Maximum value of SAR (measured) = 3.06 Wikg

-2.20
-4.40
-6.60

-11.00

0dB =3.06 W/kg =4.86 dBW/kg
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Impedance Measurement Plot for Head TSL

18 Jul 2015 15:46:13
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DASYS5 Validation Report for Body TSL

Dute: 10.07,2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D90V2 - SN: 11183

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium pavameters used: =900 MHz; o= 1.03 S/m: g, = 54.8; p = 1000 kg/in®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-201 1)

DASY352 Configuration:
*  Probe: ESIDV3 - SN3205; ConvF(5.95, 5.95, 5.95); Calibrated: 30,12,20]4:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Su601; Calibrated: 18.08,2014
*  Phantom: Flat Phantom 4,9L; Type: QDODOP49AA: Serial: 1001
= DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=25( mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 56.48 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.86 W/kg

SAR(1 g) = 2.61 W/kg; SAR(10 g) = 1.69 W/kg

Maximum value of SAR (measured) = 3.07 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =3.07 W/kg =4.87 dBW/kg
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Impedance Measurement Plot for Body TSL

18 Jul 2015 13:24:29
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Calibration Laboratory of e,
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Multitateral Agreemant for the recognilion of calibrofion certificates

Glossarny:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE Recommeandsad Practice for Detarmining the Peak Spatial-
Averaged Specific Absomption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Techniques”, June 2013

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

o) |EC 62208-2, "Procedure to determing the Specitic Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

d) KDE 865664, "SAR Measurement Requiremeants far 100 MHz to 6 GHz"

Additional Documentation:
ey DASY4/s System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditlons: Further details are available from the Validation Report at the end
of the cerificate, All figures stated in the certificate are valid at the frequency indicated.

= Anlenna Parameters with TSL: The dipale is mounted with the spacar to position is feed
point exactly below the canter marking of the flat phantom section, with the arms oriented
parallel to the hody axis.

« Foed Point Impedance and Relurn Loss: These parameters are measdred with the dipale
positioned under the hiquid filled phantom. The impedance stated is transformed from the
measuramant at the SMA connector to the fead point. The Return Loss ensures low
reflected power. Mo uncerlainty required,

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

* SAR measured: BAR measured at the stated antenna inpul power.

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

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

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factar k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 85%.

Canficate Moo D1 750VE-1141_Jduls Page 2ol B




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

Measurement Conditions
DASY system configuration, as far as nol givan on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantam Madular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequancy 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Tamperature Permittivity Conductivity
Nominal Head TSL parametors 22.0°C 40,1 1.37 mhodm
Weasured Head TSL paramaters (22.0£0.2)°C 3680+6% 1.38 mhoim = 6 %
Head TSL temperatura change during test <0.5C nem
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condilian
SAR measurad 250 mW input power 9.31 Wikg
SAR for nominal Head TSL paramaters normalized to W 6.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Hesd TSL conditicn
SAR measurad 260 mW inpul powar 4,97 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 18.7 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations ware appliod.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 220G 534 1.48 mho/m
Measured Body TSL parameters (220202 °C 528 +8% 1.48 mho/m = & %
Body TSL temperature change during test =05%C s
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 9,37 Wikg
SAR for nominal Body TSL parameters nomnalized to 1W 37.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL conditlen
SAR measured 250 mW input power 5.07 Wikg
SAR lor nominal Body TSL parameters nomalizad o 1W 20,3 Whkg = 18.5 % (k=2)

Certificabe No: DA750V2-1141_JuH 5
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 51.10Q-01j0
Return Loss -39.5dB

Antenna Parameters with Body TSL

Impadance, transiomed to fead point 4660 4+030
Relurn Loss -20.0dB

General Antenna Parameters and Design

i Elactrical Delay {one direction) I 1.225 ns —[

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

The dipole 15 made of standard semirigld coaxial cabla. The center conductor of the feading line is direcily connected 1o the
second am of 1he dipole. The antenna is therelore short-circuited for DC-signals. On soma of the dipoles, small and caps
are added to the dipols ams in order to improve matching when loaded according to the position as explained in the
"Measuremsent Conditions™ paragraph, The SAR dala are not affected by this changa. The overall dipole langth is skl
according 10 the Slandard.

Mo excessiva forge must be appliad to the dipole arms, because they might bend or thi soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manuifacturad by SPEAG
Manutactured on September 30, 2014

Certilicate Mo: D1750v2-1141_Jul15 Page 4ol B




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DASYS Validation Report for Head TSL

Date: 09.07.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHez; Type: NTA0V2; Serial: DITS0V2 - SN:1141

Communication Sysiem: U 0 - CW; Frequency: 1750 MHz

Medium parumeters used: [= 1750 MHz: o= 1.38 S/m; &, = 38.8: p= 1000 kgfm’
Fhantom section: Flat Scetion

Measurement Standard: DASY S (IEEEAEC/ANS] Co319-201 1)

DASY 32 Configuration;

Probe: ES3DV3 - 8N3205; ConvFi5.2, 5.2, 5.2) Caliwated: 30,12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Snt0l: Calibrated: 18.0%.2014

Fhamom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA: Scral: 1001

DASYS52 SLE8(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = Y334 Vin: Power Drift = .04 dB

Peak SAR {extrapolaied) = 16.6 Wikg

SAR(T g) = 9.31 W/kg: SARIO g) = 4.97 Wiky

Maximum value of SAR (mewsured) = 1.3 Wikg

1012

-13.50

-16.07

OdB=11.3 Wike = 10,53 dBW/kg

Cartilicate Mo: DI750Y2-1 141 _Jul15 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: D9.07.2013
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1750 MHz; Type: D1750V2; Serjal: DITS0V2 - SN:1141

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

Medium parameters used: F= 1750 MHz; o = 148 S/m; g, = 52.2; p= 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANS] C63. 18201 1)

3ASY 32 Configurution:
= Probe: ES3DV3 - SN3205; Cony Fid.88, 4,88, 4.88); Calibrated: 30.12.2014;
o SBensor-Surface: 3mm i Mechanical Surface Deteclion)
= Electronics: DAE4 Sn601: Calibrated: 15.08,2014
= Phamom: Flat Phamom 3.0 (back ) Type: QDOOUPS0AA; Serial: 1002
o DASYS2S2EH(1222) SEMCAD X 146100733 1)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7WCube ()
Mepsurement grid: dx=3mm, dy=3mm, de=5mm

Reference Value = 92.95 Vi Power Drilt = 00,02 dB

Peak SAR (extrapolated) = 15.9 W/kg

SAR(T gh = 937 Wikg; SARTO0 g) = 5.07 W/kg

Muximum value of SAR (measured) = | L8 Wikg

OB = 11.8 Wkg = 10.72 dBW/ke

Cartilicate Mo: D1750V2-1141_Jul15 Fage 7ol B
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Report No: RXM151218050-20

Impedance Measurement Plot for Body TSL
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[CALIBRATION CERTIFICATE

Object

Calibration procadura(s)

Calibration date;

D1900V2 - SN:5d206

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

July 14, 2015

Calioration Equipment used (MATE critical for calibration)

This calibration cerlificate documents the traceability to national standards. which realize the physical units of measuramants (SI).
The measurements and Ihe uncertainties with confidence probability ars given on the following pages and are part of the cartificate.

All ealibrations have been conducted in the clesed laboralory facility: environment lomparature (22 = 31°C and humidity < 70%.

Network Analyzer HP 8753E

Calibratad by:

Approved by:

US37390585 54206

Nama
Leif Klysnar

Katja Pokovic

18-0ct-01 (in housa chack Oct-14)

Funciion
Laboratory Tachnician

Technical Manager

Primary Standards 10 Cal Date (Cartificate Na.) Scheduled Calibration
Power mater EPM-4424 GBI74AB0TOY 0F-Oct-14 (Mo, 217-02020) Cet-15
Power sensor HP BAB1A US37292783 07-Oct-14 (Mo, 217-02020) Oat-15
| Power sensor HP 84814 MY41092317 07-Oct-14 (Mo, 217-02021) Oet-15
| Reterence 20 dB Attenuator SN 5058 (20k) M-Apr-15 (Mo, 217-02131) Mar-16
Type-N mismatch combination SN: 5047.2 { 06327 01-Apr-15 (Mo. 217-02134) Mar-16
Reterence Proba ES30V3 SN: 3205 30-Dec-14 (Mo, ES3-3205_Dec14) Dec-15
DIAE4 | SN: 601 18-Aug- 14 (Mo, DAEA-B01_Aug14) Aug-15
Secondary Standards D g Chack Date {in house) Scheduled Check
RF genarator H&S SMT-06 100005 04-Aug-99 (in house chack Oct-13) In house check: Oct-16

In house check: Oct-15
Signature
S

Issued: July 14, 2015

This calibralion certificata shall not be reproduced except in full without writlen approval of tho laboratary.
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Calibration Laboratory of

' S Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'dtalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S  Sswiss cailbratian Sarvice
Accradited by the Spiss Accreditation Service (SAS) Accreditation Ho,: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agreement for the recagnition 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 Sid 1528-2013, “I[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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 cerlificate are valid at the frequency indicated.

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
No uncertainty reguired.

* 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
connecior.

= 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%.

Certificate Na: D1900V2-5d206_Jul1s Page 2 of 8
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Report No: RXM151218050-20

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS vV52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (2202 0.2)°C 397+6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05°C neee
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 5.35 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 21.5 Wikg + 16.5 % (k=2)

1

Body TSL parameters
'he following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)°C 527 +6% 1.54 mhofm £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
S5AR measured 250 mW input power 10.3 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.51 Wikg
SAR for nominal Body TSL parametars normalized to 1W 21.9 W/kg + 16.5 % (k=2)

Centificate No: D1300V2-5d206_Jul15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5250 +6.5)0
Return Loss -23.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4B60Q+7.1jQ
Retum Loss -22.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint 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 shon-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Gonditions” paragraph. Tha SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excassive force must be applied to the dipole arms, becausa thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on October 21, 2014
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DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206

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

Medium parameters used: = 1900 MHz; 6 = 1.38 S/m; &, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANST C63.19-2011)

DASY32 Configuration:
s Probe: ES3DV3 - SN3205: ConvF(35, 5, 5); Calibrated: 30.12.2014;
o Scnsor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
*  Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial; 1001
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 99.02 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 £) = 5.35 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

-3.40
-6.80
-10.20
-13.60

-17.00

0dB =128 W/kg=11.07 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20
Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DASY5 Validation Report for Body TSL

Date: 14.07.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206

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

Medium parameters used: f= 1900 MHz; o = 1.54 S/m; & = 52.7; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.65, 4.63, 4.65); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.62 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(T g) = 10.3 W/kg: SAR(10 g) = 5.51 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB=129Wikg=11.11 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

: RXM151218050-20

Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No; D2450V2-971_Jul15

|CALIBRATION CERTIFICATE
[

Object D2450V2 - SN:971

QA CAL-05.v8

Calibration procedura(s)

Calibration date:

July 08, 2015

Calibration procedure for dipole validation kits above 700 MHz

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainlies with conlidence probability are given on the lollowing pages and are part of the certificate.

All calibrations have been conducted in \he closed laboratory facility: environment temperature (22 < 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for callbration)

Calibrated by:

Appraved by:

MNetwork Analyzer HP 8753E

US37390585 S4206

Mame
Jelon Kastrati

Katja Pokovic

18-0ct-01 (in house check Qcl-14)

Function

Laboratory Technician
y n_—

Technical Manager

Primary Standards 1D # Cal Dale (Certificate No.) Scheduled Calibralion
Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) QOct-15

Power sensor HP 8481A US37292783 07-0ct-14 (Mo. 217-02020) Oct-15

Power sensor HP 84814 MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Refarence 20 dB Altenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismaltch combination SN: 5047.2 / 06327 01-Apr-15 (Mo, 217-02134) Mar-16

Relerence Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards 1D # Check Date (in house) Scheduled Check

RAF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

In house check: Oct-15

Signature

I

J =

Issued: July 9, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2450V2-971_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taralura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories ta the EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e 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.

* 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 distributiocn corresponds to a coverage
probability of approximately 95%.

Certificate No: D2450V2-971_Jul15 Page 2 of 8




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No: RXM151218050-20

Measurement Conditions
DASY systern configuration, as far as not

iven on page 1.

DASY Version DASYS Vv52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 30.2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 37.9+6% 1.88 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 Caondition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 25.2 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 52.7 1.95 mho/m
Measured Body TSL parameters (22.0x0.2)°C 524+6% 2.03 mhofm £ 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 12.9 W/kg
SAR for nominal Body TSL parameters nommalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.05 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-971_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 535Q+19jQ
Returm Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.5Q+36iQ
Retum Loss -28.8dB

General Antenna Parameters and Design

I Electrical Delay {one direction) 1.155 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint 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 1o 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
Manufactured on December 30, 2014

Certificate No: D2450V2-971_Jul15 Page 4 of 8




Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DASYS5 Validation Report for Head TSL

Date: 08.07.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:971

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

Medium parameters used: [= 2450 MHz; o = 1.88 S/m; g, = 37.9; p = 1000 kg!m“
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

o Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;

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

+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001

» DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 101.3 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.4 W/kg

Maximum valuc of SAR (measured) = 18.0 W/kg

dB

-4.00
-8.00
-12.00
-16.00

-20.00

0dB=18.0 W/kg =12.55 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No: RXM151218050-20

Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No: RXM151218050-20

DASYS5 Validation Report for Body TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:971

Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz: o = 2.03 S/m; £, =352.4; p= 1000 kg;‘m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA: Serial: 1002

» DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 94.67 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.05 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

0dB = 17.0 Wrkg = 12.30 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

: RXM151218050-20

Impedance Measurement Plot for Body TSL
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