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8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (3-6G

A b C D e |f g h=c*f/eli=c*g/e [k
Source of Descriptio Tolerange/ P'.'Obfab'“,ty. Div ci ci Standarfj Standard vi, or
Uncertainty n tJ/ncertalnty DlstrlrEJutlm (19) |(10g) uncertaint uncertainty |Veff
n \

Measurement
lsvstem
Probe calibration  {7.2.1 6.55% N 1 1 1 6.55% 6.55%|
Isotropy , Axial (7.2.1.2 3.5% R /3 1 1 2.0% 2.0%| o
Isotropy, 7.2.1.2 9.6% R /3 1 1 5.5% 5.5%)| o
Boundary Effect 7.2.1.5 1.0% R V3 1 1 0.6% 0.6%|
Linearity 7.2.1.3 4.7% R /3 1 1 2.7% 2.7%| o
Detection Limits 7.2.1.4 1.0% R V3 1 1 0.6% 0.6%]| oo
Readout Electronics|7.2.1.6 0.3% N 1 1 1 0.3% 0.3%] o
Response time 7.2.1.7 0.8% R /3 1 1 0.5% 0.5%)] 0
Integration Time  7.2.1.8 2.6% R /3 1 1 1.5% 1.5%] o0
”"_""”.’e'”e”t 7.2.1.9 18%| R /3 1 1 1.0% 1.0%]co
RF ambient 7.23.4 3.0%| R /3 1 1 1.7% 1.7%) o
RF ambient
conditions - 7.2.3.4 3.0% R V3 1 1 1.7% 1.7%| o0
Ireflectiong
Probe positioner
Mechanical 7.2.2.1 0.4% R V3 1 1 0.2% 0.2%| 0
restrictions
Probe Positioning
with respect to 7.2.2.4 2.9% R V3 1 1 1.7% 1.7%| o0
Inhantam shell
Post-processing 7.2.4 1.0% R /3 1 1 0.6% 0.6%|
Test Sample
Test _Sar_"%'e 7.2.2.4 29%| N 1 1 1 2.9% 2.9%|M-1
Device Holder o o o | M.

- ity 7.2.2.4.2 3.6% N 1 1 1 3.6% 3.6%(M-1
Drift of output 175 1 g 50%| R /3 1 1| 29% 2.9%)| o
power
Phantom and
|Setup
Phantom 7.2.2.2 4.0% R /3 1 1 2.3% 2.3%| o
Algorithm for
correcting SAR
for deviations in |7-2-3:3 1.9% N 1 1 0.84 1.9% 1.6%|co
permitivity and

) Firrits

Liquid 7.2.3.2 2.5% N 1 | 064 043 1.6% 1.1%[M
canucthltv( meas.)
Liquid 7.2.3.3 25%| N 1| 06| 049  1.5% 1.2%]|M
permitivitv(meas)
Combined standard |, 3 | RSS 11.9% 11.8%
luncertainty
Expant uncertainty
(95% confidence |7.3.2 23.8% 23.6%
interval) K=2
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A b C D e |f g h=c*f/eli=c*g/e |k
Source of Descriptio ToIeranFe/ P.rob_ablll.ty_ Div ci ci Standar_d Standard vi, or
Uncertainty n tlncertamty Distributioi (1g) |(10g) uncertaint uncertainty |Veff
n n AVA

Measurement
|svstem
Probe calibration  {7.2.1 6.00% N 1 1 1 6.00% 6.00%| o
Isotropy , Axial |7.2.1.2 3.5% R /3 1 1 2.0% 2.0%| oo
Isotropy, 7.2.1.2 9.6% R /3 1 1 5.5% 5.5%] oo
| Hemispherical
Boundary Effect 7.2.1.5 1.0% R /3 1 1 0.6% 0.6%]| o
Linearity 7.2.1.3 4.7% R /3 1 1 2.7% 2.7%| o0
Detection Limits 7.2.1.4 1.0% R v/ 3 1 1 0.6% 0.6%)] o
Readout Electronics |7.2.1.6 0.3% N 1 1 1 0.3% 0.3%]
Response time 7.2.1.7 0.8% R /3 1 1 0.5% 0.5%)] 0
Integration Time  7.2.1.8 2.6% R /3 1 1 1.5% 1.5%(
Measurement |, ; , q 1.8% R /3 1 1 1.0% 1.0%] o0
RFambient 17534 3.0%| R /3 1 1 1.7% 1.7%| oo
condition - noise
RF ambient
conditions - 7.2.3.4 3.0% R /3 1 1 1.7% 1.7%| o0
reflections
Probe positioner
Mechanical 7.2.2.1 0.4% R f3 1 1 0.2% 0.2%]| oo
regtrictions
Probe Positioning
with respect to 7.2.2.4 2.9% R V3 1 1 1.7% 1.7%]|
|Inhantom shell
Post-processing 7.2.4 1.0% R /3 1 1 0.6% 0.6%)] 0
Test Sample
Test sample 7.2.2.4 29%| N 1 1 1 2.9% 2.9%|M-1
positionina
Device ',“'Ot'\‘/jer 7.2.2.4.2 3.6%| N 1 1 1| 36% 3.6%|M-1
Drift of output 175 1 9 50% R |3 1| 1 29% 2.9%| oo
power
Phantom and
|Setup
Phantom 7.2.2.2 4.0% R /3 1 1 2.3% 2.3%]|
Algorithm for
correcting SAR
for deviations in |7.2.3.3 1.9% N 1 1 0.84 1.9% 1.6%)|
permitivity and

ercbisiitas
Liquid 7.23.2 2.5% N 1 | 0.64] 043 1.6% 1.1%]|M
cpnd_uctwltv( meas.)
Liquid 7.2.3.3 25%| N 1| 06| 049 1.5% 1.2%|M
permitivitv(meas)
Combined standard |, 5 RSS 11.6% 11.5%
luncertainty
Expant uncertainty
(95% confidence 7.3.2 23.2% 23.0%
linterval) K=2
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9. Phantom Description

Schryd & Partner Engineering AG u f=d a g

Zeughsunstenzso 43, BO0K Zunch, Switzorland
Prono +41 1 245 9700, Fax <41 1 2459778
nloGuposg com. Mtp v aposg com

Certificate of Conformity / First Article Inspection

item EAM Twin Ph V4.0
Type No QD 00D P40 C
Serins No TP-1 higher
anufactures SPEA g
Zoughausstrasso 43
CH.-8004 Zorich
Tests

The serles production process Lsed sliows the AmEation 10 test of firs! articles.

Complete tests wera made on the pre-seras Type No. QD 000 P40 AA, Serial No. TP-1001 and an the
series first artcie Typa No. QD €00 P40 BA, Senal No. TP-1006 Certain paramatess have been retested
using further seres items (caliod sumplas) or ore tosted at sach llem,

Test “Regul Detalls Units tested
i Compliant with 1he geometry IS CAD File (1) First antikcle,
according 1o the CAD model.
Matesial thickness | Gompliant with the requirements Zmm +i- 0.2mm In flat gnm ancie,
of shell according 10 the standards and specific areas of Samples,
Pm_ggg_on TP-1314 f,
Matenal lhickness | Compiiant with 1he requirements Bmm +- 0.2mm al ERP | First ankle,
at ERP according 1o the standards Al ilems
Matersal Dislectric parameters for required 300 MHz - 6 GHz: Matarial
paramelers frequoncies Relative permitilvity < &, | samples
Lots ta t < 0.05
Materal resistvty | The raterial has been tested 1o be OEGME"E based Pre-series,
compatible with the liguids gefined in | simulating liquids First anicle,
the atandards if handled and claaned Material
according to the instructions. samples
Observe tachnicat Note for material
mmglﬂ;‘m, ==
Saggng ompliant with the requirements < 1% typical < 0.8% W Prototypes,
according 1o the standards. flled with 158mm of Sample
Sagging of the flat section when filleg | HSLSUO0 and withaut testing
_ with tissue simulating liquid DUT below
Standards
1] CENELEC EN 50351
2] |EEE Std 15282003
IEC 62208 Pan |

[4] FCC OET Bulletin 65, Supplement C, Edition 01-01
(*) The ITIS CAD fie Is detived from [2] and is also within the tolerance requiromants of the shapes of
the other documents.

Conformity

Based on the sample tests above, we cartify that this itam Is In compliance with the uncecanty
requirements of SAR measurements spactied in standards [1] 10 (4],

Date 07.07.2005

g p e 8 o
Signature / Stamp ﬁ‘ﬁ%‘

o Msonig.com, hrpiwaw.apetg.com

DooNo 841-QDO00MOC - F Poge "y
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of PR Schweianrischer Kafibrierdienst
Schmid & Partner =

Sarvice suisse @ étalonnage
Servizio svizzece di taraturs
Swiss Calibation Service

Engineering AG b &

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accraditad by the Swiss Accreditation Sendce (SAS)
The Swiss Accreditstion Secvice is one of the signatories 1o the EA
Multilateral Ag: nt for the gnition of callbraticn certificates

et SGS-TW (Auden)
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1015

Accraditation No.: SCS 108

Certificats No: D750V3-1015_Aug14

Caltvation precedurals)

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

Catbration cate:

August 28, 2014

This caliranon camiicale aocumants the traceabilty 10 Nationad Sandants, wnch mallze tha physcal unks of measurements |Si)
The measremants and the uncenanies win conlidence protatibty ane given cn Ihe Kiowing pages a7 ars cart of e canitcale

Al cHibmhons Nave hesn contucted © the Cosed laborglony SCity: emimcnment serperaiun (22 = 35T and humickty < 70%:

Caltraton Equipment used (MATE cntical for calbeston)

Primary Starsarcs [ipa Cal Date (Caeiticat N0 ) Schedubkd Calbason
Powar meter EPM-4424 | GE37480704 00-001-13 (No. 217-01827) Oct14
Power sensor MP B481A USarazns 08-0ct-13 (No. 217-01827) Oct-14
| FPowar Sansor HF 84B1A : MY&1082317 09-0ct-13 (No. 217.01828) Dct-14
| Fiderance 20 o8 Allenuskr | SN 8058 (200 03-Apr-14 (No. 217-01818) Apr-15
Type-N mismaich combinaticn SN: 5047 2/ 06327 C3-Apr-14 (No. 217-01821) Apr-16
Aslernnces Procbe ES30OVI 3N 3205 30-Dwec-13 (Nu, ES3-5205 _Dec13) Dac14
0AEq SN e 18-Aug-14 [No. DAEA-GD!_Augi4) Aug-18
Secondary Standards 0¥ Checx Cate (in houss| Schediled Creck
AF generator RAS SNT-06 160008 O4-Aug-88 (in house chack Oci-13) In housa chack: Oct-16

Natwark Aralyzar HP S87TSGE US3T300535 54206 18-Cct01 {in housa chack Oct-13) In housa chack: Oct-14

Name Function Sigralune

Mchaal Wabar Laboratory Techaizian ”
.%5
- e
e A

Issued: Augue 28, 2014

Calbrated by

Approved by: Kaa Pokcyic Technical Nanage:

{This caitragion cenficate shall 1ot be repeod.cod éncept in full withous witten approval of $19 laorstary

Cetificate No: D7S0V3-1015_Augid Pags 10f8
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Calibration Laboratory of RV - Kalibei
4 PN s Schweizarischer Kalibrierdionst
Schmid & Partner ) c Service sulsse d'étalonnage
Engineering AG Es Seevizio wvirzero di taraburs
Zeughausstrsses 43, 8004 Zurich, Switzselsnd %% o S Swiss Calibration Service
il
Accrediiad by tha Swiss Accradiation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Servios is one of the signatories to the EA
Muttilaterad Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL /NORM x.y,z
N/A not applicable or nct 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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

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 centificate. 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 Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

« FElectncal Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncentainty required.

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit,

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

DASY Version DASYS V5286

Extrapolation Advanced Extrapolaton

Phantom Meodular Flat Phantomn

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = & mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The folowing parameters and calculations weve epplied.
Temperature Parmittivity Conductivity

Nominal Head TSL p 220°C a9 0.89 mhoim

Measured Head TSL parameters {22.0£02)C 422:6% 081 mhom=6%

Head TSL temperature change during test <05"C — -
SAR result with Head TSL

SAR averaged over 1 om® (1 g) of Head TSL Condition

SAR messured 250 mW input power 2.11 Whkg

SAR for nominal Head TSL parameters nomakzed to 1W 8.31 Wikg = 17.0 % (k=2)

SAR averaged over 10 6m’ {10 g) of Head TSk condition

SAR measured 250 mW input power 1.38 Wikg

SAR for nominal Head TSL parameters nommalized to 1W 5.45 W/kg = 16,5 % (k=2)

Body TSL parameters
The following p and caiculations were appied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mha/m
M d Body TSL par s (220+02)°C 854+6% 099 mhoim + 6%
Body TSL temp hange 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 2.24 Wikg
SAR for nominal Body TSL parameters normalized to 1W B.75 Wikg = 17.0 % (k=2)
SAR averaged over 10 ¢m® (10 g) of Body TSL condition
SAR measured 250 mWV input powear 1.40 Wkg
SAR for nomnal Body TSL parameters normaized to 1W 5.85 Wikg + 16.5 % (ke2)

Certficate No: DTE0V3-1015_Augid
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL
impedance, transiormed to feed point 531 0-042
Return Loss -30.4dB
Antenna Parameters with Body TSL
Impedance, transformad to feed paint 483029
Return Loss -29.5d8
General Antenna Parameters and Design
I Electrical Delay {one direction) ‘ 1.037 ns

Alter long term use with 100W radiated power, only a2 shight warming of the dpole near the feedpoint can be measured.

The dipole is made of standard semingid coaxial cable, The cantes conductor of the feeding line is drectly connecied to the
second arm of the dipole. The antenna Is therelore shon-circulted for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in arder to improve matching whan loaded according 1o the position as explained in the
"Measurement Condtions' paragraph. The SAR data are not affected by this change, The overal dipole length is still

according to the Standard
No excessive foroe must be applied 1o the dipole arms, because they might bend or the solderod connections naar tha
fesdpoint may be damaged
Additional EUT Data
Manufactured by SPEAG
Manulactured an March 22, 2010

Cedificate No: D750V3-1015_Aug14
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DASYS Validation Report for Head TSL
Date: 28.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1015
Communication System: UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: £ = 750 MHz; 6 = 0.91 S/m: & = 42.2; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSIC63.19-2011)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Seral: 1001

« DASYS52528.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 53.68 Vim; Power Dnift =0.01 dB

Peak SAR (extrapolated) = 3.13 Wikg

SAR(I g) = 2.11 W/kg: SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.46 W/ikg

0 dB =246 W/kg = 3.91 dBW/kg

Canricate No: D750V3-1015_Aug14 PagesSof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 27.08.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3: Serial: D750V3 - SN: 1015
Communication System: UID 0 - CW: Frequency: 750 MHz 4
Medium purameters used: £= 750 MHz; o = 0.99 S/m; & = 55.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration

¢ Probe: ES3DV3 - SN3205; ConvF(6,13, 6,13, 6.13); Calibrated: 30.12.2013;

+ Sensor-Surface: 3mm (Mechamical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=3mm

Reference Value = 53,06 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated)} = 3.26 Wikg

SAR(1 g) = 2.24 W/kg; SAR(10 2) = 1.49 Wikg

Maximum value of SAR (measured) = 2.60 Wikg

~20
-
R
e

1200

0 dB =2.60 Wkg = 4,15 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Panner z Service suisse d'étalcanage
Engineerlng AG Servizio avizzeeo o Wratura

Zeughausstrasse 43, B004 Zurich, Switzeriand S Swiss Calibration Service

Accredind by the Swiss Accreditation Senice (SAS) Accrecitation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateeal Agrasment for the recognition 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 Recommendead Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Coemmunications 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) KDB 8656864, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e  Measuraement 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
peint exactly below the center marking of the flat phantom section, with the arms oriented
paraliel 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 Retum Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna leed point.
No uncertainty required,

* SAR measured: SAR measured al 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
multiphed 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
DASY systern configuration. as far as not given on page 1.
DASY Version DASYS vE28a8
Extrapolation Advanced Extrapolation
Phantom Moadular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz « 5mm
Fraquency 835 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations were appied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (22.0+02)°C 42046% 0.94 mha/m+ 6 %
Head TSL temperature change during test <05°C -es -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condiion
SAR measured 250 mW input pawer 2.38 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 924 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm’ (10 g) of Head TSL condition
SAA measwed 250 m\V Input powar 1.55 Wikg
SAR for nominal Head TSL paramelers noemakzed to 1TW 6.05 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloulations were applied.
Temperature Pormittivity Cond Y
Nominal Boedy TSL parameters 220°C 552 0.7 mha/m
Me d Body TSL p (220202)°C 552206% 1.0 mho/m = 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 ¢m” (1 g) of Body TSL Canditian
SAR measured 250 mW mput power 241 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 9.35 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAH foe nominal Body TSL parameters normalized to TW 6.21 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedancs, transformed 10 feed pont S1.70Q-36(0Q
Aetum Loss -282dB

Antenna Parameters with Body TSL

Impeadance, transformed to fead point 471Q-560

Return Loss -23.7dB

General Antenna Parameters and Design

| Esecical Delay (one direction) [ 1.391 ns

After long term usa with 100W radiated power, only a shght warmng of the dpole near the fsedpoint can be measured.

Tha dipale is mace of standard semingid cocal cable. The cemer conductor of 1he feeding line is drectly connected 1o the
second am of the dpole. Tha antenna is therefore short-circulted for DC-signals, On some of the dipoles, small end caps
are adkded 10 the dpole arms in order to mprove matching when loaded according 1o the position &s explaingd in the
*Measurement Conditions® paragraph. Tha SAR data are not affecied by this change. The overall dipcle length is still
according to the Standard.

No excessive force must be appled to the dpole arms, because they might bend or the scldered connections naar the
faodpomt may be darmnaged.

Additional EUT Data

Manutactured by | SPEAG
Manufaciured on November 27, 2008
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DASYS5 Validation Report for Head TSL

Date: 28.08.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d063

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: £= 835 MHz: 6 = 0.94 S/m; &, = 42: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(6.22, 6.22, 6.22); Calibruted: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.91; Type: QDODOP49AA; Serial: 1001

o DASYS2528.8(1222): SEMCAD X 14.6.10x7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.23 V/m: Power Drift =-0.02 dB
Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.38 W/kg: SAR(10 g) = 1.55 W/kg
Maximum value of SAR (measured) = 2.78 Wikg

0 dB = 2.78 W/kg = 4.44 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 27.08.2014
Test Laboratory: SPEAG, Zunch, Switzerand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d063

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 1.01 S/m; 2, =55.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration
* Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
=  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

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

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 54.65 V/im; Power Drift =-0.03 dB

Peak SAR {extrapolated) = 3.53 Wikg

SAR(1 g) = 2.41 W/kg: SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 2.80 Wikg

A
o
n

asi

0dB = 2.80 Wikg =4.47 dBW/kg
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Impedance Measurement Plot for Body TSL

26 Mg 2024 15331319

CHY sat LU TS > 47402 & S6211 & IR0 pF 335,000 908 NHz
.
De
Ca ; ~ N (]
-
¢'7 @ -
{
y
o @ >
1€ o R
Hic
tH2 §34 108 5 dB/REF -28 g8 Z-2H7424E  B3N000 080 Mz
——— ' ==
‘ + St | _F:__,_‘-r-'-
Ry 0 -
' . v e . . - - +
Ca -  a
} i J S . ! !
\ 5 Vi
Y /
i | i / ! 4
g i ! N 4
18 1T
Ll 4 : !
Mig ¥ 1 T
STHRT 535.00€ G20 MKz iYAIf 1 933,080 280 MMz
Certificate No: DEISV2-40003_Aug14 Page 8 of B

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2EpVE | E - 1"“@?‘,%%‘ iéé‘éﬁﬁﬂ%;'/’r%ﬁﬁ FIf [ﬁlf‘ﬁl"“’%ﬁﬁ@ f{k’?’{%l ° i#ﬁﬁ* £ ﬁl?iﬁ'l?ﬁ‘ ’ TP‘??W}}FETQ °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7#* % 7 % % #74 2 £ Fl % 7 1 § 134 5%
SAMESRAHLF R F | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
‘ Member of SGS Group




Report No. : EN/2015/70026
Page: 235 of 273

Calibration Laboratory of S, FEAIS o 5 —
: S MiSs™ g incher
Schmid & Partner % @ 1 c Service suizsa d étalonnage
Engineering AG ST ‘7’( 2'4 Sarvizio svizzero & taratura
Zeughsussirases 43, 8004 Zurich, Swatzerland /ﬁw‘? ¢ \’BRDA 7 S Swiss Calibration Servics
“aled =

Aocreding try the Swse Avcreditation Senios (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateesl Ag for 1he recogs of calibeation cortificates

SGS-TW (Auden)
(CALIBRATION CERTIFICATE

D1750V2 - SN: 1008

Aceraditation No.: SCS 108

Cliont Certificate No: D1750V2-1008_Augi14

‘ Object

Cairation procedurs|s)

QA CAL-05.9
Calibration procedure for dipole validation kits above 700 MHz

Calbiation date; August 28, 2014

Tris cabbranon Camilicale 00cuments e Iracesonly 10 nationsl SHndents, wiich mallze the physca unis of measursments |S1)
The measwemants and the unceraites with confidence probabilty are given on the following peges and ars part of the cartifcae

AR coIbralions Nive been CONOUHRY 1 e Cosed MLOEIoY BCERY. SmirenmMent Xrgantun (22 « 3)'C and humidily < 70%

Caltraton Equipment used (MATE citical for calbvanon)
| Primary Swrvsarcs [0 Cal Date (Ceetficans No ) Schedubed Calbeason
| Power veter EPM-3424 | GBs7a80704 08-0c1-13 (No. 217-01627) Dt-14
Power sensce HP B4B1A usar2azves 08-0ct-13 (No. 217-01827) Oct-14
Powar gansor HP 84814 Mys10es 7 08-001-13 (N, 217-01828) oot 14
Aslerence 20 9B Attenuaior | SN: D050 {20%) C3-Apr-14 (No. 217-01818) Apr-15
Type-N sismakch combinaficn | SN: 50672/ 06327  0G-Apr-14 (No. 217.01821) Apr15
Aulorance Probe ESIOVI | SN 3205 30-Dec-13 (No, ES3-306_Dec13) Dwe-14
DAE4 SN 601 18-Aug-14 [No. DAE4-GOT_Augid) Aug-15
Secondary Standards Dy Chack Cale (in housa| Scheduled Check
HF generator HAS SNT-05 100005 O4-Aug-98 (In housa check Oct-13) In house check: Cct-16
Network Aralyzee HP 8753E USI7300535 34206 168-0ct-01 (n housa check Cct-13] In housa chack: Oct-14
Name Function Sigralure
Caibrated by Mcheel Wober Laboratory Technician A/H !
Approved by: Kaa Polcvic Tochnical Manager S /é
-
Issued: August 28, 2014
LThis calbesion oeilicats shafl not be reproduced excapl in full Wihout witlen apgeoval of e laDoeaony.

Cedificate No: D1750V2-1008_Aug14 Paga1af8

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
WPV R - B SRRV B IR PR MO0 - RIBE R IR - TR b -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd.
SARBPHRFF AR

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#74* % 7 % % 374 2 £ Fl % 7 1 § 134 5%
t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com

| Member of SGS Group




Report No. : EN/2015/70026
Page: 236 of 273

Calibration Laboratory of S,

SfaNn S izerischer Kalibrisrdi
Schmid & Partner % o Servion sulsse détatonnage
Engineering AG Tz Sarvizio svizzero di taratura
Zeughausatrasse 43, 8004 Zurich, Switzerand TN S Swiss Calibration Service
A by e Swiss Accidtation Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilatersl Agreement for tha recognition of callbraton certificates

Glossary:

TSL tissue simulating fiquid

ConvF sensitivity in TSL / NORM x,y,z
N/A 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 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is 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 kiquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted 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.

e 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
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Page :
Measurement Conditions
DASY sy configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1750 M-z + 1 MH2
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperatura Parmittivity Conductivity
N Head TSL pa 20°C 401 1.37 mho'm
M d Head TSL p s (22.0+£02)"C 392+6% 1.37 mho/m 2. 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measurad 250 mW input powsr 926 Wikg
SAR far naminal Head TSL parameters normalized to 1W 36.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condtion
SAR measured 250 mW input powesr 4.91 Wikg
SAR for nominal Head TSL parameters rormalized 1o 1W 19.6 Wkg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL p s 220°C 53.4 1.49 mho'm
Measured Body TSL parameters (220 £0.2)°C 520=6% 148 mhom=6%
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAA measured 250 mW Input power 9.44 Wikg
| SAR for nominal Bedy TSL parsrmeters normakzed to 1W I7.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 260 mW input power 5.07 Whkg
SAR for nominal Body TSL paramatars nomalized to TW 20.2 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transiormed 1o leed pont S040+03 02
Aetum Loss -46.4 dB

Antenna Parameters with Body TSL

Irpedance, transformed to feed pont 4640+03jQ
Aatum Loss -28508

General Antenna Parameters and Design

Electrical Delay (one direction) | 1222 ns

Ater long term use with 100W radiated power, only a sight wanming of the dpoie near the feedpoint can be measured

The dipole s made of standard samingld coaxlal cable. The center conductor of the feeding ling is directly connected to the
secand wm of the dipole. The antenna is theredore short-circuited for DC-signals. On some of the dipoles, small end caps
are added %o the dipole ams in order to improve matching when loaded according to the pasition as explained in the
"Measuwrement Conditions® paragraph. The SAR data are not affected by this change. The ovarall dipole length ie still
accordng to the Standard,

No excessive forca must be applied to the dipole ams, because they might bend or the solderad connections near the
feadpoint may be damaged

Additional EUT Data

| Manufactured by SPEAG

| Marwfactured on February 11, 2003
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DASYS5 Validation Report for Head TSL

Date: 28.08.2014
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz )
Medium parameters used: F= 1750 MHz; o = 1.37 S/m; & = 39.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2Z Configuration:
e Probe: ES3DV3 - SN3205: ConvF(5.23, 5,23, 5.23): Calibeated: 30.12.2013;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Elecctronics: DAE4 Sn601: Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (froat): Type: QDOOOPS0OAA: Senal: 1001

« DASYS2 52.8.8(1222), SEMCAD X 14.6.1(§7331)

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

Reference Value = 95.53 V/im; Power Dnift = -0.01 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR(I g) = 9.26 W/kg; SAR(10 g) = 4.91 W/kg

Maximum value of SAR (measured) = 11.6 Wikg

-4.00
-8.00
-12.00

1600

-20.00

0dB = 11.6 W/kg = 10.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 28.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1008
Communication System: UID 0 - CW; Frequency: 1750 MHz :
Medium parameters used: = 1750 MHz; o = 1.49 §/m: & = 52; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/AEC/ANSI C63.19-2011)

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.89, 4.89, 4.89); Calibrated: 30,12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sné01; Calibrated: 15.08,2014
= Phantom: Flat Phantom 5.0 (back); Type: QDDOOPS0AA: Serial: 1002

« DASYS5252.8,8(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=5Smm, dy=3mm, dz=3mm

Reference Value = 93.44 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 16,3 Wikg

SAR(I g) =944 W/kg: SAR(10 g) = 5.07 Wikg

Maximum valuc of SAR (measured) = 11.9 Wikg

-3.60
-7.20
-10.80

-14.40

-18.00
0dB = 11.9 Wikg = 10.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

: RN\ S ischer Kalibri

Schmid & Partner ;3'%_//”& Service suisse d'étalonnage
Engineering AG o~ c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service

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

SGS-TW (Auden)

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: D1900V2-5d027_Apri15

Object D1900V2 - SN:5d027

Calibration procedure(s)

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

Calibration date:

April 29, 2015

This calibration certificate documents the traceability to national standards, which realize the physical units 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 (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Katja Pokovic

Technical Manager

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

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

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference 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 ID # Check Date (in house) Scheduled Check

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

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function al‘re

Calibrated by: Claudio Leubler Laboratory Technician

=

Issued: April 29, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. . Ry
Calibration Laboratory of S ¥ 7. Schweizerischer Kalibrierdienst
: SN 7, S

Schmid & Partner M c Service suisse d'étalonnage

Engineering AG g///_\\\g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S Swiss Calibration Service

ralpgl W

Accredited by the Swiss Accreditation Service (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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e 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%.

Certificate No: D1900V2-5d027_Apr15 Page 2 of 8

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FR2EpVE | E - l'k%ﬁ;ﬁ%\' @é"’i«ﬁﬁﬂﬁj’ﬁfﬁﬁ FIf [Fdf‘ﬁl"“’l%*sfﬁ[‘y@ fﬂ?{%”« ° i#ﬁﬁ%%’ii 2 ﬁl?iﬁ'l?ﬁ‘ : TP‘??W?TFE??J °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7#* % 7 % % #74 2 £ Fl % 7 1 § 134 5%
cAEHRAHRPF IXF | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
| Member of SGS Group




Report No.

: EN/2015/70026

245 of 273

Page :
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
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 (22.0+0.2)°C 386x6% 1.37 mho/m =6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured

250 mW input power

10.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.6 Wikg = 17.0 % (k=2)

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

condition

SAR measured 250 mW input power 5.30 W/kg

SAR for nominal Head TSL parameters normalized to 1W 21.3 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0+0.2)°C 52.8+6 % 1.50 mho/m + 6 %

Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 9.78 Wikg

SAR for nominal Body TSL parameters normalized to 1W 39.3 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.20 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d027_Apris
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.2Q+25jQ
Return Loss -32.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4650 +2.5jQ
Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.197 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 to 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 scldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 17, 2002
Certificate No: D1900V2-5d027_Apr15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 29.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d027

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

Medium parameters used: f = 1900 MHz; ¢ = 1.37 S/m; €, = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
o DASYS5252.8.8(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 = 97.71 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.3 W/kg

Maximum value of SAR (measured) = 12.3 W/kg

-3.00
-6.00
-9.00
-12.00

-15.00

0dB =12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL

23 Apr 2015 11:51:47
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DASY5 Validation Report for Body TSL

Date: 29.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d027

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

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; &, = 52.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
e 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 = 94.63 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) =9.78 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

-3.00
-6.00
-9.00
-12.00

-15.00

0dB =124 W/kg =10.93 dBW/kg
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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

SGS-TW (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: D2450V2-727_Apri5

Object D2450V2 - SN: 727

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

Calibration procedure(s)

Calibration date:

April 22, 2015

This calibration certificate documents the traceability to national standards, which realize the physical units 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 (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

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

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference 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

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

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician

Miees
AT

Issued: April 23, 2015

Approved by: Katja Pokovic Technical Manager

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

i D7z S Schweizerischer Kalibrierdienst
Schmid & Partner ila‘\y/e - I&ﬂ% P Service suisse d'étalonnage
Engineering AG Pk Servizio svizzero di taratura
g . AN S < — ”
Zeughausstrasse 43, 8004 Zurich, Switzerland “, /ﬁ\\;\\‘ Swiss Calibration Service
Pl
Accredited by the Swiss Accreditation Service (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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e 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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Page :
Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters {22.0 £0.2) °C 376+6% 1.82 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 13.2 W/kg

SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 6.10 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

24.2 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 (22.0+0.2)°C 5066 % 2.02 mho/m =8 %
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 13.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.0 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.10 Wikg

SAR for nominal Body TSL parameters

normalized to TW

24.0 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5620 +1.3jQ
Return Loss -24.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.8Q+3.3jQ
Return Loss -28.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 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 shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to 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 January 09, 2603
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DASY5 Validation Report for Head TSL

Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f = 2450 MHz; ¢ = 1.82 S/m; & = 37.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o 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 = 101.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

dB

-5.00

-10.00
-15.00
-20.00
-25.00

0dB=17.5 W/kg = 12.43 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Apr 2015 13:45:33
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DASYS5 Validation Report for Body TSL

Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727

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

Medium parameters used: f = 2450 MHz; ¢ = 2.02 S/m; & = 50.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 5.0 (back); Type: QDO0OOP50AA; 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 = 95.54 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.4 W/kg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =174 W/kg=12.41 dBW/kg
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Impedance Measurement Plot for Body TSL

22 Apr 2015 13:45:10
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Calibration Laboratory of SN,

r L, s : Kelbriers

Schmid & Partner e Senvice susse ¢ etalonnage
Engineering AG % C  servizio svizzero & wrsturs

Zeughaussirasse 43, 8004 Zurich, Switzerland {'q,,/":/rl\\:;.\? S Swiss Calibration Service

Accradiied by the Swiss Accrediiation Serdcs (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA

Mutilateral Agr for the recognition of caibration 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) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Pan 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, "SAR Measurement Reguirements for 100 MHz te 6 GHz"

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the fraquency 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 ams oriented
parallel fo the boady axis.

* Feed Point Impedance and Relurn 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.

» 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 pawer.

* SAR 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
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 correspends to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolasion
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution de . dy=4.0mm, dz =1.4mm Graded Ratio = 1.4 [Z direction)
5200 MiHz + 1 MHz
F 5300 MHz = 1 Mz
Tpguny 5600 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculatons were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 36.0 4.65 mho/m
Measured Head TSL parameters 220202)°C 363£6% 456 mho'm=6%
Head TSL temperature change during test <05°C - -

SAR resuit with Head TSL at 5200 MHz

SAR avaraged over 1 em’ (1 g) of Head TSL Condition
SAHR measured 100 mW ingut power 7.78 Wikg
SAR for nominal Head TSL paramelers nomalzed 1o 1W T7.9 Wikg £ 19,9 % (k=2]
SAR averaged over 10 ecm® (10 g) of Head TSL condition
SAR measured 100 mW input power 222Whg
SAR for nominal Haad TSL paramaters nomalized to 1W 22.2 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calcut = were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mha/m

Measured Head TSL parameters 220£02)°C 3B146% 4 86 mholm = 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 om’ (1 g) of Head TSL Condition

SAA measwed 100 mW input power 8.17 Wiy

SAR for nominal Head TSL parameters normalized to 1W 81.7 W/ kg £19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 W input powear 234 Wikg

SAH for nominal Head TSL parameters nomeakzad to 1TW 23.4 Wikg £ 19.5 % {ks2)
Head TSL parameters at 5600 MHz

The followng paramatars and calculasions were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

M d Head TSL p ‘ (220=02)°C 357 +x6% 4.97 mhoim = 6 %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Conditican

SAR magsured 100 iV input power 8.14 Wikg

SAR lor nominal Head TSL parameters normakzed to 1W 81.4 Wikg = 19.9 % (k=2)

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

SAHR measwed 100 mWV input power 2.31 Wikg

SAR for nominal Head TSL parameters noemakized 1o 1W 23.1 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

The fallowing paramataers and calculations wers applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 527 mhoim

Measured Head TSL parameters (220202)°C 354+6% 518 mho/ma 6%

Head TSL temperature change during test <05°C —_ —
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm’® (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.82 Whg

SAR for nominal Head TSL paramaters nomalzed to 1W 78.2 Wikg & 19.9 % (k=2)

SAR averaged over 10 om® (10 g) of Head TSL condition

SAR measurad 100 mW input power 223 Wikg

SAR tor nominal Head TSL paramaters nomalized 1o 1W 223 Wikg = 19.5 % (k=2)
Cestificate No: D5GHZV2-1025_Jan15 Page 5ol 15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
R RS E R - 1"“#1?,%?‘.#‘ ié?ﬁ?ﬂ%d’ﬁfﬁ[‘l FIf fﬁlf‘ﬁl’ﬁfﬁ[‘[@ I'{k'?-’{%"« ° i#ﬁﬁ%%’ii 2 ﬁl?;ﬁl?ﬁ‘ > TFI‘??FI'%’FE%U °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7#* % 7 % % #74 2 £ Fl % 7 1 § 134 5%

SARBPHERFFUXF | 1(886-2) 2299-3279 f (886-2) 2298-0488 WwWw.tw.Sgs.com
| Member of SGS Group




Report No. : EN/2015/70026

Page: 264 of 273
Body TSL parameters at 5200 MHz
The followng pararmatars and calculations ware applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.0 5.30 mho'm

Measured Body TSL parameters (220 202)°C 494 £6% 542 mho/m =6 %

Body TSL temperature change during test <05°C ——- -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.33 Wig

SAR for nominal Body TSL parameters normalized to 1W 73.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW mput power 2.04 Wikg

SAR for neminal Bogy TSL paramsters normalized to 1W 20,5 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

Tha following parameters and caloulations ware applied
Temperature Permittivity Conductivity

Nominal Body TSL p ters 220°C 489 5.42 mho/m

M d Body TSL p 5 (220=02)°C 40D2286% 555 mho/m £ 6 %

Body TSL temperature change during test <05°C -
SAR result with Body TSL at 6300 MHz

SAR averaged over 1 om’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.45 Wikg

SAR for nominal Body TSL paramelers normalized 10 1W 74.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured 100 mW nput power 2.07 Wikg

SAR for noeninal Body TSL parameders narmalized to 1W 20.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The following paramatars and calculations were applied.
Temperature Permittivity Conductivity
N I Body TSL p s 20°C 485 5.77 mho'm
Measured Body TSL parameters (220+02)°C 487 x€% 596 mho'm =6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condgition
SAR measured 100 mW input power 7.77 Wikg
SAR for nominal Body TSL pararmatars normalized to 1W 77.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR maasurad 100 mW input power 215 Wkg
SAR for nominal Body TSL parameters normalized to 1W 21.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5800 MHz
The following parameters end calcufalions wora applisd,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mha/m
M Body TSL par s (22.0+02)°C 484 :6% 6.25 mha'm £ 6 %
Body TSL temperature change during test <05°C e —
SAR result with Body TSL at 5800 MHz
| SAR averaged over 1 em’ (1 g) of Body TSL Gondition
SAR measwred 100 mW input power 7.54 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 75.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 ¢cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.07 Wikg
SAR far nominal Body TSL parametars nommalized to 1W 20.7 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transionmad to leed paint 4020-851Q
Aeturn Loss ~21.4dB

Antenna Parameters with Head TSL at 5300 MHz

impedance, ransformed 10 feed pont 51.00-38|Q
Aetum Loss -28.208

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transiormed to feed point 840Q-27i0
Retum Loss -2754d8

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transfarmad to fead point 8560Q+10/0
Return Loss -254dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, translormed to feed paint 400Q-71iQ
Return Lass -228dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed 1o feed point 5150Q-22iQ
Retum Loss -31.7d8

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 10 feed pont 5460Q-15iQ
Retum Loss -26.8dB
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
PRSI - P SRR B (1 IR MFI0N o FHBF AR A S IR EET o PR -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7#* % 7 % % #74 2 £ Fl % 7 1 § 134 5%

SAMRRAHERPF RIS F | t(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
¥
| Member of SGS Group




Report No. : EN/2015/70026
Page: 267 of 273

Antenna Parameters with Body TSL at 5800 MHz

Impadanca, tranalanmred b fead point BEECE+ 280
Fiatum Loss - 24508

General Antenna Parameters and Design

Elactrical Dalay (one drection) 1.188 ns

After lang ferm use with 1000 radiated power, anly a shighl warming of the dipale near tha feedgpoint can be measured

Tiver dipale is made of standand semingid coudal cable. The canter conductor of the feading lina is directly connactad bo tha
second amn of the dipola. The antenna is theretone shof-crouited for DC-sigrals. On same of the dipoles, small end caps
are added 1o the dipole anms in crder b improve matching when loaded acconding 1o the position as explainad in the
*Maasuramaent Condfions” paragraph. The SAR data ane not affected by this change. The overall dipale length s still
anconding to the Standarnd.

Mo excessive foree must be applied 10 the dipole ams, because they might bend or the Soldered connections near the
leedpoint may be dameged.

Additional EUT Data

Manufactured by SPEAG
Manulactured an Fabruary 05, 2004
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DASYS5 Validation Report for Head TSL
Date: 28.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serinl: DSGHzV2 - SN:1023

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 560¢
MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 0 = 4.56 S/m; & = 36.3; p = 1000 kg/m® , Medium parameters
used: = 5300 MHz: 6 = 4.66 S/m; &= 36.1; p= 1000 kg/m’ , Medium parameters used: f= 5600 MHz; o =
497 Sfm; £, = 35.7: p= 1000 kg.lm‘." . Medium parameters used: [ = 5800 MHz: 0 = 5,18 S/m; &, =354:p=
1000 kg/m”

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF(5.21, 5.21,
5.21) Calibrated: 30.12.2014, ConvF(4.92, 4.92, 4.92), Calibrated: 30,12.2014, ConvF(4.9, 4.9, 49),
Calibrated: 30,12,.2014;

o Sensor-Surfuece: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDDOOPS0AA: Scrial: 1001

« DASY52 52.8.8(1222): SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 64.14 V/m; Power Drft = 0.07 dB

Peak SAR (extrapolated) = 28.3 Wikg

SAR(] g) =7.78 Wikg: SAR(10 g) = 2.22 W/kg

Maximum valve of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm., {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 65,47 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.7 Wikg

SAR(1 g) = 8,17 W/kg: SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 18.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 63.68 V/m; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 2) = 8,14 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 18.9 Wikg

Certificate No: DSGHz2V2-1023_Jan15 Page 100 15
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.76 Vim: Power Drift = (.06 B

Peak SAR (extrapolated) = 32.0 Wikg

SAR(1 g) » 7.82 W/kg; SAR(10 g) = 2.23 W/kg

Maximum valuc of SAR (measured) = 18.4 Wikg

10.00
-20.00
-30.00

-40.00

-50.00

0dB = 17.8 Wikg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1023

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.42 S/m; ¢, = 49.4; p = 1000 kg/m’ , Medium parameters
used: = 5300 MHz; ¢ = 5.55 S/m: & = 49.2; p = 1000 kg/m” , Medium parameters used: { = 5600 MHz: ¢ =
5.96 Sim; & =48.7; p = 1000 kg/m’ , Medium parameters used: f = 5800 MHz; 6 = 6.25 Sfm; & =48.4: p=
1000 kg/m®

Phantom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.95, 4.95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014, ConvF(4.32, 432,
4.32); Calibrated: 30.12.2014;

» Sensor-Surface: L4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDDOPS0AA: Seral: 1002
« DASYS5252.8.8(1222); SEMCAD X 14,6.10¢7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.97 Vim; Power Drift =-0.02 dB

Peak SAR (exwrapolated) = 28.6 Wikg

SAR(1 g) = 7.33 Wikg: SAR(10 g) = 2.04 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1,4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.58 Vim; Power Drift =-0.06 B

Peak SAR (extrapolated) = 30.0 Wikg

SAR(1 g) = 7.45 Wikg; SAR(10 g) = 2.07 Wikg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.88 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 34.4 Wikg

SAR(1 g} =7.77 W/kg: SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.3 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 55.10 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(1 g) =7.54 Wikg: SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0dB =173 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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