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7  VALIDATION MEASUREMENT

The [EEE Std. 1528, OET 65 Bulletin € and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meenng the fore mentoned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a hiqud filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positoned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F":‘::“ Relative permittivity (s.") Conductivity (o) 5/m
required measured required measured
300 45.325% 087 +5%
450 43525 % 087 5%
750 419:5% 0BIS %
835 41515% PASS 0.90+5% PaSS
a0 41545% 0.97 +5%
1450 405 #5% 1.2025%
1500 40425% 123 +5%
lg4n 40.2 25 % 13145%
1750 40.135% 137:5%
1800 40.025% 14045%
1800 40.025% 140+5%
1550 40.025% 140=5%
2000 40025% 14025%
2100 L5 149 5%
2300 55 % 1E6T45%
2450 39.2+5% 18025%
2600 8025 % 1.96+5%
3000 385:5% 24025 %
3500 37915 % 29145%

1.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID
The TEEE Std. 1528 and CELIEC 62209 standards state that the system validahon measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 given with the used input power.

Software OPENSAR V4
Phantom SN 20/09 SAMTI
Probe SN 18/11 EPGL22
Laguid Head Liquid Values: eps” : 42 3 sigma : 0.92
Distance between dipole center and Liguid 15.0 cam
Area scan resolution dyx=8mm/dv=8mm
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Zoon Scan Resolution dx=EBmm/dv=8m/dr=5mm
Frequency 835 MHz
Input power 20 dBm
Liguid Temperature 21.%C
Lab Temperatise 21%C
Lab Humidity 43 %

"E:f"::w 12 SAR (W/kg/W) 10 g SAR [W/kgz/W)
required measured required measured

300 185 154
450 458 3.06
750 B33 E.55
835 9.56 9.60 (0.96) 5622 520 {0.62)
200 10.9 6.99
1450 29 16
1500 30.5 16.8
Le40 342 184
1750 36,4 19.3
1800 3B.4 0.1
1500 38.7 0.5
1950 40,5 20.9
2000 411 211
2100 438 219
2300 487 23.3
2450 52.4 24
2600 55.3 46
3000 63.8 15.7
3500 B7.1 25
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7.3 BODY LIQUID MEASUREMENT
Fﬁ:;::nw Retative permittivity (£,7) Conductivity (o) 5/m
required measured required measured
150 51945% 0.B0 *5 %
300 58215 % 092+5%
450 56.7 5% 0.9415%
750 55545 % 0.9625%
835 55.245% PASS 057 +5% PASS
900 S5045% 105 +5 %
915 55.05% 1.0615 %
1450 S4045% 13025 %
1610 S3845% 1.40 25 %
1300 533+5% 152 +5%
1900 5335% 15225%
2000 53.3 5% 152 5%
2100 53.235% 16225%
2450 52745 % 185+5%
2600 S1525% 21625 %
3000 52.0%5% 2.735%
3500 S13#5% 3.315%
5200 49.0210% 5.30+10%
5300 489+10% 542+10%
3400 487 +10% 553:10%
5500 485+10% 5.65:10%
5600 485+10% 577:10%
5800 482+10% 5.00+10%
74 SARMEASUREMENT RESULT WITH BODY LIOUID
Software OPENSAR V4
Phantom SN 20709 SAMT1
Probe SN 18/11 EPG122
Ligpued Body Liguid Values: eps’ : 54.1 sigma : 0.97
Distance between dipole center and ligquid 15.0 mum
Area scan resolotion dx=8mm dy=Emm
Zooen Scan Resolution dx=Emm/dyv=Em 'dr=5mm
Frequency 835 MHz
Input power 20 dBm
Liqu:d Temperatiuze P iy &
Lab Temperanire i1 °C
Lab Humidity 45 %
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F";‘f:“'" 1 g SAR [W/kg/W) 10 g SAR [Wkg/ W]
measured measured
835 9.90(0.99) 6.39 (0.64)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

SAM Phantom Satimo SN-20/09-SAMT1 :';“’t:ﬁf;‘;" No£ f’q‘ﬂfﬂ‘g‘" NG o
COMOSAR TestBench|  Version 3 NA Eﬂﬁ" ho e ‘;ﬂﬁf‘;ﬁ" h o)
Network Analyzer | Rde 2 SchWarz | gnqon13) 02/2013 0212016
Calipers Carrera CALIPER-O1 1212013 1212016
Reference Probe Satimo EPG122 SN 1811 1072013 1012014
Multimeter Keithley 2000 1188656 1212013 1212016
Signal Generator | Agilent E4438C |  MY43070581 1212013 1212016
ppter | paveconm | swois__|Cncurzedzort Cramind
Power Meter HP E4418A US38261498 1212013 1212016
Power Sensor HP ECP-E26A US37181460 1212013 1212016
Directional Coupler Narda 4216-20 01386 E;?mr::fzzrfeg[]m El?mér::?feg[li?a?
T aeand | control Company 11-661-9 82012 812015
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SAR Reference Dipole Calibration Report

Ref: ACR.318.7.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET
BAOAN DISTRICT, SHENZHEN, P.R. CHINA

SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 46/11 DIP 1G900-187

Calihratad at SATIMNO TIQ
ACALL AL CALLLR AL PSR R ALYL ey
2105 Barrett Park Dr. - Kennesaw, GA 30144
ACCREDITED
Calibration CERT #2246.02
11/14/13

Summary:
ThiS dOG.'u'Tieﬂt remnm et o Hhn e st s cn A snm b B ae amead b ad TAT wafaeme s dieala falibh en bl man

presents the method and results from an acoredited SAR reference dipole calibratio

performed in SATIMO USA using the COMOSAR test bench.  All calibration results are traceable
to naticnal metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACRI187.1354TU A
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID1900
Serial Number SN 46/11 DIP 1G900-187
Product Condition {(new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEL/IEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

_
Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEI/IEC 62209 standards provide requirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

j r O R, | T o B FToo g 8 u - oo T oaoonon T oo
FIequeicy vAanu LAPANIUCY UIILEI LALILY UIL DELULIL LAY
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)
3-300

Expanded Uncertainty on Length
0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurem ents.

2

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency, MHz
1800 1820 1840 1850 1830 1500 1520 1340 1960
D -

S11,dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -32.90 -20 48.9 2+ 2.3 362
6.2 MECHANICAL DIMENSIONS
Frequency hMHz Lmm hmm dmm
required measured required measured required measured
300 420.0 £1 %. 250.0 £1 %. 6.35 1%,
450 290.0 +1 %. 166.7 +1 %. 6.35 1%,
750 176.0 1 %. 100.0 +1 %. 6.35+1%.
835 161.0 £1 %. 83.5 1 %. 3.6 1 %.
900 149.0 +1 % 83.3+1% 3641 %
1450 89.1+1 %. 51.7 +1 %. 3.6 +1%.
1500 80.5 1 %. 50.0 +1 %. 3.6 +1 %.
1640 7.0 41 %. 45.7+1%. 3.6 41 %.
1750 75.2#1 %, 42,9 +1 %, 3.6 +1 %,
1800 72041 %. 41.7+1%. 3.6 11 %.
1300 £8.0 £1 %. PASS 39.5 +1 %. PASS 3.6 +1%. PASS
1950 66.3 41 %, 38.5 +1 %. 3.6 +1 %.
2000 64511 %. 37.5 +1 %. 3641 %.
2100 61.0+1 %, 35.7+1 %, 3.6 +1 %,
2200 55.5+1 % 226 £1%, 2.6 +1%,
2450 51.5+1 %. 30.4 +1 %. 3.6 +1%.
2600 48,5 £1 %, 28.8 +1 %. 3.6 +1 %.
2000 41541 %. 25.0 £1 %. 3641 %.
3500 37.041 %, 26.4 1 %, 3.6 +1 %,
3700 24.7+1 %. 26.4+1 %. 3.6 41 %.
Page: o/10
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CELIIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION
Software OPENBAR V4
Phantom 3N 20/09 3AMT1
Probe 3N 1811 EPG122
Liquid Head Liquid Values: eps’ - 39 8sigma - 1.43
Distance between dipole center and liquid 10.0 mum
Area scan resolution dx=8mm/dy=8mm
Foon Scan Resolution dx=8mm/dy=8m/dz=5rrm
Frequency 1900 MHz
Input power 20dBm
Ligquid Temperature 21
Lab Ternp eraturs 215¢
Lab Humidity 45 %%

7.2 HEAD LIQUID MEASUREMENT

FrTﬂL:an Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 45345 % 0.87+5%
450 43545 % 0.87+5%
730 41.9%5% 0.89£5%
835 41.5+5% 0.90£5 %
00 41.5 %5 % 0.97£5%
1450 40545 % 1.20£5 %
1500 40,445 % 1.23+5%
1640 40,215 % 1.31£5%
1750 401 £5% 1.37+5%
1a00 40.0 £5 % 1.40£5 %
1300 40.0 £5 % PAS5 1.40£5 % FASS
1950 40,0 £5 % 1.40 £5 %
2000 40.0 £5 % 1.40£5 %
2100 39.8+5% 1.49+5%
2300 39.5+5% 1.67£5%
2450 39.215% 1.80£5%
2600 39.0+5% 1.96 5%
000 38.5%5% 2,40 £5 %
3500 37.9+5% 2.91+5%
Page: #i0
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEL/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Freateney 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2,85 1.94
450 4,58 3.06
750 8.49 5,55
835 9.56 6,22
300 10.9 6,99
1450 29 16
1500 an.s 168
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 201
1300 39.7 39.65 (3.96) 20.5 20.24 (2.02)
1950 40,5 209
2000 41.1 211
2100 43.6 219
2300 48.7 23.3
2450 52.4 24
2500 55.3 246
000 63.8 257
3500 67.1 25
N '
o \
- a[.'n \\
. i \\
2 2 \\
20 P
—— 077~ P ]
H g 0 1z 14 15 18 2
Zirmi
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74 BODY MEASUREMENT RESULT
Software OPENSAR V4
Phantormn SN 20/0% BAMT1
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 52.5 sigrma : 1.50
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dz=8mm/dy=8m/dz=5rmm
Frequency 1900 MHz
Input power 20 dBm
Liguid T emperature 21°C
Lab Temperature 21°C
Lab Hurrudity 45%
F’Tﬂ'ﬁ"w 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1300 40,74 (4.07) 21.43 (2.14)
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Sudace Fsdided Inzmsiy e
(% B \
5.0 \\
B N
Fam N
200 K""‘*-..__H
ad
[ol: = i |
0z 4 10 12 14 186 18 0 22 M
Z ]

* fm) [

o

¥ fmm]

FPage:

w0

This document shall vot be reproduced, except in full or i part, withows the writfen approval of SATIMO.
The informafion confained herein is fo be used only for the purpose for which if is submiffed and is nof fo
be released in whole or part withow written approval of SATIMO




SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR3IBTI35ATU A

8 LIST OF EQUIPMENT

T
Equipment Summary Sheet

test. No cal required.

Equipment Manufacturer / Current Next Calibration
Description Model T Date
SAM Phantom Satimo SN-20/0g-SaM71 |/adated Nocal  Walidated. No - cal
required. Fequired.
\Validated. No cal alidated. No cal|
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer Rh"dez&viohwm SN100132 02/2013 02/2016
Calipers Carrera CALIPER-01 12/2010 122013
Refarence Probe Satimo EPG1727 SN 1811 Charactenized prior to |Characterized prior to

test. No cal required.

Multimeter Keithley 2000 1188656 11/2010 11/2013
Signal Generator Agilent E4438C MY49070581 12/2010 12/2013
Amplifier Asthercomm SN 046 Characterized pn'_orto Characterized pri_orto
test. No cal required. |test. Mo cal required.
Power Meter HP E4418A US38261498 11/2010 11/2013
Power Sensor HP ECP-E26A US37181460 11/2010 11/2013
Directional Counler Narda 4216-20 PP Characterized prior to |Characterized prior to
Hectiotial Lotpiet s g2 1b-2U Hieen test. Mo cal required. test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 3/2012 3/2014
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client AGC (Auden)

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2450V2-968_Jun15

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 968

Calibration procedure(s)

QA CAL-05.v9

Calibration date:

Calibration procedure for dipole validation kits above 700 MHz

June 12, 2015

Calibration Equipment used (M&TE critical for calibration)

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: enviranment temperature (22 + 3)°C and humidity < 70%.

Primary Standards D # 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: Israe Elnaouq Laboratory Technician O é@.‘y

Approved by: Katja Pokovic Technical Manager

= g

2

Issued: June 12, 2015

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

Certificate No: D2450V2-968_Jun15
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Calibration Laboratory of R

J RN Schweizerischer Kalibrierdienst
Schmid & Partner ;h\\g& Service suisse d'étalonnage
Engineering AG i Servizio svizzero di taratura
" : A
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,?—:\\\‘,\* Swiss Calibration Service
M
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.

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 38.2+6 % 1.88 mho/m £ 6 %

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

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

SAR measured 250 mW input power 13.8 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

53.8 W/kg  17.0 % (k=2)

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

SAR measured 250 mW input power 6.44 W/kg

SAR for nominal Head TSL parameters normalized to 1W 25.4 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 527 1.95 mho/m

Measured Body TSL parameters (22.0 £0.2) °C 50.9 £6 % 2.04 mho/m =6 %

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

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

SAR measured 250 mW input power 13.3 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

51.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.19 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24.3 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 546Q+15jQ

Return Loss -26.7 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.70+39jQ
Return Loss -27.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.153 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 soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 19, 2014

Certificate No: D2450V2-968_Jun15 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 11.06.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 968

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

Medium parameters used: f = 2450 MHz; o = 1.88 S/m; &, = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

DASY52 52.8.8(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 = 102.0 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.44 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

-14.40

-19.20

-24.00

0dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL

2 Jun 2815 14:59:54
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DASYS5 Validation Report for Body TSL

Date: 10.06.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 968

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

Medium parameters used: f = 2450 MHz: ¢ = 2.04 S/m; & = 50.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; 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 = 95.20 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.8 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

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

0dB =175 W/kg = 12.43 dBW/kg
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Impedance Measurement Plot for Body TSL

2 Jun 2815 14:59:33
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