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DASY5 Validation Report for Body TSL

Date: 23.09.2016

Test Laboratory: SPEAG, Zurich, Switzerland

Serial: D1900V2 - SN:5d176

D1900V2;

.
.

Dipole 1900 MHz; Type

DUT

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

Medium parameters used: f = 1900 MHz

Phantom section: Flat Section

p = 1000 kg/m*

o=1498/m; ¢ =53.6;

s
£

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

Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 15.06.2016;

DASYS52 Configuration:

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015
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14.5 W/kg = 11.61 dBW/kg

0dB =
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Impedance Measurement Plot for Body TSL
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Multilateral Agreement for the recognition of calibration certificates

Client DT&C (Dymstec)

Accreditation No.:

Servizio svizzero di taratura
Swiss Calibration Service

SCS 0108

Certificate No: D2450V2-920_Sep16

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

CALIBRATION CERTIFICATE

Object D2450V2 - SN:920

QA CAL-05.v9

Calibration procedure(s)

Calibration dale: September
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uments the traceability to national standards, which realize th
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The measurements and the uncertainties with confidence probability are given on the fcllovwn

Calibration procedure for dipole validation kits above 700 MHz

ST

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

Calibration Equipment used (MRTE critical for calibration)
Primary Standards iD # B Cai Date (Ceriificate No.) Scheduled Calibraiion
Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17
Power sensor NRP-Z91 SN: 103244 08-Apr-16 (No. 217-02288) Apr-17
Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17
Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02282) Apr-17

Tyna-M atch combination SN: 5047 2 / 06327 05-Apr-16 {No, 217-02295) Apr-17
Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17
~a— I -T2t ] AR P A IRl YA A a4y Mo~ 40
UAES oINI DU SUSLEC-10 (ND. DAES-0UI_UBCia) UEC- o
Secondary Standards D # Check Date (in house) Scheduled Check
Power meter EPM-442A SiN: GB37480704 07-Oct-15 (No. 217-02222) in house check: Got-16
Power sensor HP 8481A SN: UUS37292783 07-0ct-15 {No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) In house check: Oct-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-Oct-01 (in house check Oct-15) In house check: Oct-16

Name Fungtion Signature

Calibrated by: Leif Klysner Laboratory Technician W 74;/‘,‘(
Approved by: Katja Pokovic Technical Manager
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Issued: September 26, 2016
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Engineering AG T
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘z@.@
LTI

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

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

S
C
S

Accreditation No.: SCS 0108

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 Hurman Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
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AE ALl o de Acecallad e el vie vl el i o Dnvncan mda s
Methods Applied and interpretation of Parameters:
__________ JREIREI [T s prmpee st % — P R - | PRI SYSIEPIGR | T 1N P T R e Y P e et Ts
e Measurement Conditions: Further details are availabie from the Vaiigation Repoit at the end
JURT Y TR ¥ « S WS 1 | [ e S S L P R . N e - L R W P Lt |
f the certificate. All figures stated in the certificate are valid at the frequency inaicatea.
______ e - I Ty Lo H T Tt HIE Y TaTaTs |
o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
T ey I et o T o . S 1 N S P S - A o 7T =T |
point exactly below the center marking of the flat phantom section, with the arms orientea
Y | I CE RN N NS B L
paraiiel to the body axis.
" L I = T R e Al mdiiiee | ommms Thmmm tnm v adaen avs mmaansivad bl o Aimala
e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
mmmitimim m el il ae sl i A Filla Al mbamtams Tha iramadaman otatad o tranafarmmad fram tha
positioned under the liquid filled phantom. The impeaance stated is transicrmea irom ne
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required
s Elsctrical 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 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 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 37916 % 1.88 mho/m+£6 %
Head TSL temperature change during test <05°C e =

SAR avaranard Aavar 1 amd (1 o) af Haad TSI Canditinn
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.5 W/kg = 17.0 % (k=2)
[ ¥ - A i A A T FAA A R LR AL prapRpa LI Py
=To1a1 HUHIHSEU wvel v cimn- I‘IU 9’ 1 Aaegau 1oL wunaun
SAR measured 250 mW input power 6.28 Wika
CAD Fa et ml Lo o o) T oo oo e e o, PP e P AT Y LY. ALV P 48 £ ol fle_n)
AU TN MEdal 1oL paidiliziens wiinanseu wo vy L5.0 YWIRY T 10.9 Jo \R=g)
Body TSL parameters
The following parameters and caicuiations were appiied. .
Temperature Permittivity Conductivity
Momina! Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 51.6+6% 2.04 mho/m =6 %
Bardu TRl tamnaratura rhanna during tact =082 s -
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 W/kg
SAR for nominal Body TSL parameters normalized to 1W 51.0 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.12 W/kg
SAR for nominal Body TSL parameters normalized to 1W 24,1 W/kg + 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 559Q+23jQ

Return Loss -24.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5230+50jQ

Return Loss -25.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.154 ns

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding !!ne is direct!y connected to the

second arm of the dipoie. The antenna is therefore short-circuited for DC-signais. On some of the dipoies, smali end caps
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:920

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

Medium parameters used: f = 2450 MHz; o = 1.88 S/m; & = 37.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.72,7.72,7.72); Calibrated: 15.06.2016;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Ninanle Calihration far Head Ticena/Pin=250 mW _ d=10mm/7Zaoom Sca
ull-'ul\o [ SBARRSA GAVAVFAL AVA RANGINA A LDWDUARY A AARTSAaiNS RAR VYV § RATTANSRAAAANL EANFUFARA Lrwmaa.
Meagurament orid: dy=5mm_dv=5mm_ dz=5mm
h gnal axX=2 , Qy=omm, GZ=>mm
afaranee Valne = 114 0 Vim: Poower DNirift = 20072 AR
[EIETENCE Vaiue = 5 150 VM, FOWeEr DNl =-V.ui 05
Paalr SAR fextranplated) = 27 5 W/ko
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0dB =224 W/kg = 13.50 dBW/kg

Date: 23.09.2016
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Impedance Measurement Plot for Head TSL

23 Sep 2816 13:83:16
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DASY5 Validation Report for Body TSL

Date: 23.09.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:920

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

Medium parameters used: f = 2450 MHz; ¢ = 2.04 S/m; &: = 51.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
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0dB =212 W/g=13.26 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Sep 2816 13:92:26
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