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

DASY Version DASY5 V562.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 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 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 408+6% 0.94 mho/m +6 %
Head TSL temperature change during test <05°C e wunn
SAR resuit with Head TSL
SAR avéraged over i cm® (1 g) of Head TSL Wricjc;r;r:jiiio.n_
SAR measured 250 mW input power 2.42 Wikg
SAR for nominai Head TSL parameters normaiized to 1W 9.33 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input powsr 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 6.10 W/kg = 16.5 % (k=2)

Doy TCl smmavmsmasbaea
DOOy 1 ow parameileirs
ha fallawina naramatare and ralanlatinne wara annliad
1 Ne IcHoWINgG parameilers ang caicuialions were appiec.
Tamnaratiira Conduntivity
emperaure Loncuciivily
Nominal Body TSL parameters 22.0°C 0.97 mho/m
Manciirad Dady TGl maramatare Mo nLnNer 008 mho/m+6%9
wWiTasui Tu wou I Y palaincwer o L i e LTS L _— A P
Body TSL temperature change during test <0.5°C e ==

SAR result with Body TSL

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

S5AR measured 250 mW input power

2.41 Wikg

SAR for nominal Body TSL parameters normalized to 1W

9.57 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power

1.58 Wikg

SAR for nominai Body TSL parameters normaiized to 1W
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 516 Q-36jQ

Return Loss -28.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.1Q-54jQ

Return Loss -24.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.440 ns

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

= order to improve matching when joaded according to the position as ex|
hfanct irammamt MDamaAdiliamal mavamessbe Tl CAFY Jdo o b _FF I b sl % b Thm e B A0 o Bl 2 _atil
WIS ST WVNdiuunS . pardyrapii. e oAn Udid di nuL diigclgu U)I' s cridl Iglﬂ. e overdll ulpme e iul.ll Is s
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
Ardditimmal E1IT Mada
MyuvIiTviIiQl =wil wawla
Manufactured by SPEAG
Manufactured on December 28, 2012
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DASY5 Validation Report for Head TSL

Date: 23.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d159

Communication System: UID 0 - CW; Frequency: 835 MHz _
Medium parameters used: f = 835 MHz; ¢ = 0.94 S/m; ¢, = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Tnale Calihiratinn far Poaad TectialMn=TE0 W del B T anm Soan (T TN ha s
Lipoie Lanoration 10T read LiSSue/ riii=<5V vy, O=15miiy L0011 Scan (/X/X/ )/ cuve v:
| Y (TGSt . RSNy STRORSI, I IO, I _ oSy

Measurement grid; dX=omu, dy=J51i11, dZ=511111
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Reference Value =061.36 V/m; Power Drift =0.02 dB

Pacl- QCAD faviran~latad) 2 L£1 Z\Rrn.

Peak SAR (extrapolated) = 3.01 W/kg
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0dB =3.21 W/kg =5.07 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 28.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d159

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

Medium parameters used: f = 835 MHz; o = 0.98 S/m; &, = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016;

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
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Peak SAR (cxtrapolated) = 3.51
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0dB =3.15 W/kg =4.98 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibrated by: Jeton Kastrati Laboratory Technician
Approved by: Katja Pokovic Technical Manager
This calibration ceitificate shall not be reproduced except in full without written approval of the labor:

Primary Standards D # Dat {0, Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17
Power sensor NRP-ZG1 Sh: 103244 UB-Apr-16 (MNo. 217-02288) Apr-17
annr Sancor l\lﬂp 701 CRhl- 1020AR Ne_Amr 18 (Ma 24 7_N00000 Ame 4177

ower sensor SN: 103245 08-Apr-16 (No. 217-02239) Apt-17
Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17
Type-i mismatch combination SN:5047.2/ 06327  05-Apr-16 (No. 217-02295) Apr-17
Reference Probe EX3DVA SN: 7345 15-Jun-18 {No. EX3-7348_Jun18) Jun-17
DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16
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Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: MY41092317 07-0ct-15 (No. 217-02223) In house check: Qet-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16
Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-15) In house check: Oct-16
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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 Spemﬂc Absorptlon Rate (SAR) for hand-held

A~ o ..l..,-.- . TR S A P Y aAnn RALIL b~ 7 ALl

Ay i A f . A p
Gevices used in ciose }JIUAIHIII.y I.U I.IIU edi lliUL{UUI ey idiiye UI QUU IVIMZ WU o \anrs) ,
'a)

Cakeimem: ONNC
I TSuUiua y U
A TEC 299000 "Demnndiira ta Aatarminag tha Cranifin Ahearmtiam Data (ICADY far wiiralnoca
\l; T Ue e Jd=e, IIULUCUUIC U UcilciiimIic uic LIIJGLJIIIL' ~nuUJoul uuil nawc \\Jnl l} vl wilcicoo
communication devices used in close proximity to the human body (frequency range of 30
M zitn B (GH7V" March 2010
VIL e LW W AL L) VIV v T
d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz”
Additional Documentation:
e) DASY4/5 System Handbook
Methods Applied and Interpretation of Parameters:
o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated
o 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

stated is transtormed ﬂ'OlT] the
T. o~

he Return Loss ensures iow

measurement BT the bN_l/-\ COFII'IBC‘[CIF 10 tne TBEG mt
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.

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

o 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
nmh::q hlllh.f of annmylmnfplu qR%
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Measurement Conditions
DASY system configuration, as far as not given on

page 1.

(72

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 405+6% 1.40 mho/m =8 %
Head TSL temperature change during test <0.5°C - -—-
AR resuit with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 10.2 W/kg
SAR for nominal Head TSL parameters 40.9 Wikg = 17.0 % (k=2
SAR averaged over 10 cm® (10 g) of Head TSL
SAR measured 5.34 W/ikg
SAR for nominal Head TSL parameters 21.4 W/ka + 16.5 % (k=2)

Bﬁd'y' 1 9L paraimewers
Tha fallmarinn naramatare and aalanlatinne ware annliod
DIIG PRIV I O S TD LT3 S U GBI UTHLT 3 TPl o o
Tammaratiies Darrmidtivibe Canduntivity
ISinpcianunnc P iiiuviLy UL YLy .
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
[T P o Bnader TOI semimian o daua 00 N . N oy ers B2 6 + 8oL 1 A0 mhnfm L 8 94
mesasuicu nuuy L1 'Jdl alnew s L e I E® [ e Jpu my & s ) 1.7 i i = o /O
Body TSL temperature change during test <05°C = es
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.69 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

5.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5280 +58|Q

Return Loss -24.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 484 0 +6.5Q

Return Loss -23.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.197 ns

After long term use with 100W radi iated power, r_\rl_!y a sllnh‘r wnrmmn of the dinole near the feedpoint can be measured.

NE-PRAg W
Stiil Iui:xlu bUlllll]UlU L-Udt\ld'l \ldUlU
. The antanna ig tharefore short

=1 n“ 3
arms in order to improve matching when ioade

if g d according to the position as ex;
"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 soidered connections near the
feedpoint may be damaged.

A B _8at 1 LI o

Aqaiilional eu 1 vaia
T TR R | 1) CDCAM
widiiuiauiureu I..I}Il o 1y L o
Manufactured on June 08, 2012
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DASY5 Validation Report for Head TSL

Date: 28.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d176

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

Medium parameters used: f = 1900 MHz; 6 = 1.4 S/m; &, = 40.5; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); Calibrated: 15.06.2016;

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
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