SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMHDMYTH3

#13

Test Mode: LTE Band 12, 1RB#24, High channel(Head Left Cheek)

Product Description: Smart Phone
Model: myth 3
Test Date: May 04, 2017

Medium(liquid type) MSL 750
Frequency (MHz) 711.00000000
Relative permittivity (real part) 42.67
Conductivity (S/m) 0.85
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 1.81
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) 0.320000

SAR 10g (W/Kg) 0.086912

SAR 1g (W/Kg) 0.116878
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

#14
Test Mode: Hotspot LTE Band 12, 1RB#24, High channel(Body Rear Side)
Product Description: Smart Phone
Model: myth 3
Test Date: May 06, 2017

Medium(liquid type) MSL 750
Frequency (MHz) 711.000000
Relative permittivity (real part) 56.88
Conductivity (S/m) 0.96
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 1.88
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.160000
SAR 10g (W/Kg) 0.175747
SAR 1g (W/Kg) 0.231845
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMHDMYTH3

#15

Test Mode:LTE Band 17, 1RB#24, Mid channel(Head Left Cheek)

Product Description: Smart Phone
Model: myth 3
Test Date: May 02, 2017

Medium(liquid type) MSL 750
Frequency (MHz) 710.000000
Relative permittivity (real part) 42.67
Conductivity (S/m) 0.85
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 1.81
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.300000
SAR 10g (W/Kg) 0.086488
SAR 1g (W/Kg) 0.113600
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

#16
Test Mode: Hotspot LTE Band 17, 1RB#24, Mid channel(Body Rear Side)
Product Description: Smart Phone
Model: myth 3
Test Date: May 03, 2017

Medium(liquid type) MSL 750
Frequency (MHz) 710.000000
Relative permittivity (real part) 42.67
Conductivity (S/m) 0.85
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 1.88
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.040000
SAR 10g (W/Kg) 0.207212
SAR 1g (W/Kg) 0.361478
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

#17

Test Mode:802.11b(WiFi2.4G), Middle channel (Head Left Cheek)
Product Description: Smart Phone
Model: myth 3

Test Date: May 13, 2017

Medium(liquid type) MSL 2450
Frequency (MHz) 2437.000000
Relative permittivity (real part) 40.39
Conductivity (S/m) 1.81
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 2.47
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.000000
SAR 10g (W/Kg) 0.055709
SAR 1g (W/Kg) 0.139940
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F

#18

Test Mode: Hotspot 802.11b(WiFi2.4G), Middle channel (Body Rear Side)

Product Description: Smart Phone
Model: myth 3
Test Date: May 15, 2017

Medium(liquid type) MSL 2450
Frequency (MHz) 2437.000000
Relative permittivity (real part) 52.91
Conductivity (S/m) 1.96
E-Field Probe SN34/15 EPGO265
Crest Factor 1.0
Conversion Factor 2.55
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

O
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Variation (%) -2.750000
SAR 10g (W/Kg) 0.162763
SAR 1g (W/Kg) 0.485437
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

5. CALIBRATION CERTIFICATES
5.1Probe-EPGO0265 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref : ACR.294.1.16.SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 34/15 EPGO265

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, (A 31144
. ". A

.__._' . .._._.,‘

ilm:-ﬂm
e \\.‘“_\.-- ACCREDITED

Fil i
Calibration Date: ﬂ‘!).l']‘h.l"’l]lﬁ

Eﬁ.‘.l]}}]ﬂ'r_j"

This document presents the method and sesulis from an aceredited COMOSAR Dosametric E-Fueld

Probe calibration performed i MVG LISA uing the CALISAR / CALIBAIR test bench, for use
with & OOMOSAR syslem an]} All calibration resulis are raceable 1© rafiorsl rnu.‘:[."-:'l!l\g_l.
instTutians
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACRIM 1 165ATA A

. | Neme | Frngtion | Diite | S'rgnunfré
Prepared by : Jerame LUIC Product Manager | 9/24/2016 i
Checked by : Terdme LUC Product Manager | 97242016 ,,,.Jd'q’
Approved by Fom BUTROWSEKI Ouality Manager [ 92472016 e Ra

Crsteomer Name

SHENZHEN
BALUN
e S i 2 "
Dristribution ; TECHNOLOGY
Co. Lid
Issue | _Date 1 Modifications
A 92472006 Initial release
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR. 2341 16 8ATU A
1 DEVICE UNDER TEST
Device Under Test
| Device Tvpe | COMOSAR DOSIMETRIC E FIELD PROBE |
Manufacturer | MYVG
Maddel | 88E2
Serial Number | 8N 3415 EPGO2635
Pmduct Condition {mew / us,;.d} \wf -
| F rﬂue:lcx{_&@ﬁ»_ﬂ_f_‘g@h o 0. 45__(:I Iz-6Glz

Resistance of Three I)upnl.r; at Connector Dipole 1: R1-0.192 MO

Dipole 2: R2=0.230 MO

Dipole 3: R3-0.205 MQ

A vearly calibration interval 15 recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

MVGs COMOSAR E ficld Probes are built in accordance to the IREE 1528, OET 65 Bulletin C and
CEVIEC 62209 standards,

Figure 1 - MVCG COMOSAR Dosimetric £ field Dipole

! Probe Length 330 mm
! ang[h of Individual Dipoles | 2 mm
I \{a'clmu 1c_\:l<:rnaJ diameter (Emm
I Prohc I1p Extemal l)iamctcr - | 2.5 mim

| Distance hetween dlpniu.rs pmhe c\h'cmm | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which 1o assess their affect. All calibrations | measurements performed meet
the fore mentioned standards,

31 LINEARITY

The evaluation of the lincarity was done in free space using the waveguide, performing a power
sweep o cover the 8AR range (L01W kg 1o 100W kg,
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACRIM 1 165ATA A

32 SENSITIVITY
The sensitivity Factors of the three dipoles were determined using a two step calibration method {air
and tissue simulating liguid) using waveguides as outlined in the standards.

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement, The required lower detection limit is 10 mW/kg,

34 [SOTROPY

The axial isotropy was evaluated by exposing the probe to a referenee wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
stepg,  The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tizssue-equivalent liquid. with the plastic box illuminated with the fields from a half wave dipole.
The dipole s rotated about w5 axis ((°-1807) in 15° merements. Al each step the probe s retated
about its axis (07 -3607),

35 BOUNDARY EFFECT

The houndary effect is defined as the deviation between the SAR measured data and the expected
expoenential decay in the liquid when the probe 15 oriented nonmal to the mterface. To evaluale this
effeet, the liguid filled flat phantom s exposed 1o figlds from either a reference dipole or waveguide.
With the probe nommal to the phamom surface, the peak spatial average SAR is mieasured and
compared to the analvtical value at the surface.

4 MEASUREMENT UNCERTAINTY

The gumdelnes owtlined m the TEEE 1528, OET 65 Bulletin €. CENELEC EN50361 and CEIIEC
622009 standards were followed to generate the measurement uncerlainty associated with an E-field
probe calibration using the waveguide techmigue. All uncertaintics listed below represent an
expanded uncertanty expressed al approximately the 93% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
= | Uncertainty | Probability ' Standard

_ ERROR SOURCES value (%) | Distribution | Div e | e Uncertainty (%)
Incwdent or forward power 300 Rectangulir W3 I 1.732%
Reflected power 30 Reciangular — 3 JI 1 1.732%
Lygquid conductivity KRLEE Reciangular \.:E ! | 288 7%
Liguid permittivity 40Py Rectangular \.'Ei- ! | 2.309%
I ] | B
Figld homogeneity 3 00 Reciangular v3 | i 1.732%
Freld probe positicning 5.0y Rectangular \.{3 I ! 2887

) |
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACRIM 1 165ATA A

I |
Fiekd probe lirearity 3.00%% Rectangulas W3 1 ! 1.732%
Combined standard uncertainiy — 5.831%
Expanded uncertainty 1100
95 % condiclence level k=2 e

5 CALIBRATION MEASUREMENT RESULTS

| Calibration Parameters

!'F.iquid Temperature 21°C
| Lab Temperature 1217
| Lab Humidity 45 %

5.1  SENSITIVITY TN AIR

{'r'.‘&'nni}i'ibf;k [ Normy dipole | Normz dipole |
L QVi(VimP) | 2 (uVAVim)) | 3 (uViVimy) |
[ 0672 | 081 | 083

[Dep dipole | | DCP dipole 2 | DCP dipole 3 |
{mVy | (mV) _ (mV)
92 | o) | 93

Calibration curves ei={{V} (1i=1.2.3) allow to obtam E-lield value using the formula:

(e
s S P B
= e
5 s
£ m-—1—1— e g ke
§ e e Bipde?
wooang E
i} = ~ = -
1 "',
T 1 1 iy |
203 Q2 DM B0e 409 Q0 G12 04 Q6 Gl8 L
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Page: 610

T choc et toall wacad b repieastioced, eaneps i frall v b e, sl the veriitem appeoval of A0,
The miresation comalied feanein i by uw.l'fnu!yﬁr.u'w;millw_,i'r sl B i rabweairisd s it mod 0
b wdivasid e el o Py wi Do wriiten apgmoval of LR

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 88 of 159




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRIML1EBATU A

32 LINEARITY

o
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53 SENSITIVITY IN LIOUID
Liguid Permiithvily | Bpsilon (Sm) | ComE
H1450 412 ] om0
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LOWER DETECTION LIMIT: TmW/kg
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACRIM 1 165ATA A

54 ISOTROPY
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACRIM 1 165ATA A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F

COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ref® ACR 394116 5ATU &

—

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Wentification No.

Fiat Phartom MVG SN-20/09-SAMT1 :"'iﬁf';fj‘_’ gyl Eﬁ;‘j e o
COMOSAR Test Bench Wersion 3 MNA :«':;Ei.gd Pk ?:::ﬁéﬁﬂ No cal
MNetwork Analyzer Rnode z's'.ﬁ-—:mérz 1 enioorsz | 10/2013 l 1002016
Reference Probe MVG EP 94 5N 3708 1202015 1212016
Multimeter Keithley 2000 1188656 12/2013 1212016
Signal Generator |  Agilent E4438C MY43070581 12/2013 1202016
e Asthercomm sNge |Chereckeized riorfo| haraciedizedprior o
Power Meter HP E4418A US3261498 | 122013 | 1202016
Power Sensor HP ECP-E26A LIS37181460 122013 122016
Onestonal Coupler | Naraa 421620 ouee:  |CREGD bR e
Waveguide Mega Industries | DEOY7-158-13.712 :":t:ﬁfffdd Mol E‘ﬁéﬁd- Nocal
VWaveguide Transition | Megs industries | 068Y7-158-13-TH :Figa;zd Mo et j‘;ﬂ&ﬂgﬂ g cal
\Waveguide Terminaton|  Megs industries | DBSY7-158-13-704 :’;ﬁ;‘;ﬁf Mareak Eﬁ_‘;" hocal
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

5.2SID750Dipole Calibration Ceriticate

SATIMO

Th rCTran i Wi DOMQAY

SAR Reference Dipole Calibration Report

Ref : ACR.287.3.14.8ATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 07/14 DIP 0G750-302

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

.
Ch § i
e
= _‘Q:_:_:ﬂ/:-— =

% :\:‘H: [ - =T
s IACCREDITED

10/01/2015

T
Summary;

I
This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench,  All calibration results are traceable
to national metrology institutions.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rell ACR IRT F 14 SATU A

SATIMO
Name Function Dne Siemaluire
Prepared by Jérome LUC Product Manager 107142015 ;j’ ==

Checked by ;

Jérome LUC

Product Manager

10/14/2015

Approved by : Kim RUTKOWSKI Quality Manager 10/14/2015 P Ve ¥ La
Customer Name
Shenzhen LCS
Distribution Comphiance Testing
Laboratory Lid,
Tesue Dite Modifications
A 10/14/2015 Initial release
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Rt AE 213 SATLLA
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1 INTRODUCTION

This document contains a summary of the requiréments set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 750 MHz REFERENCE DIPOLE
Manufacturer satimo
Model SIDT50 =
Serial Number SN 07/14 DIP 0G750-302
Product Condition (new [ used) MNew

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satima’s COMOSAR Validation Dipoles are built in sccordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 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 [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system validation 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 retumn loss of -20
dB or better. The retum loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MH: 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation

measurements. - -
|' Scan Volume Expanded Uncertainty
[ g 20.3 %
| i0g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE
Frequency, MH:
BEDGSD  6BD 00 70 740 0 0 800 AN A4OERD
e e L
30- |
|
35
|
Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
750 -34.48 =20 51.20+ 1.4 Q)
6.2 MECHANICAL DIMENSIONS
Frequency hHz Lmm hmm dmm
required mieasured requined measured requined measured
300 420.0 £1 %, 250,021 % 6.35 +1 %
450 250.0 £1 3. 166.7 £1 %. 635 £1 %
750 176.0 81 %, PASS 1000 £1 %. PASS 6351 %, PASS
#35 161.0 £1 %. 898 11 %. 3611 %.
800 149.0 #1 %, 833 +1% 3.6 41 %,
i 1450 89111 % 51,711 %, 1611%,
1500 80.5 41 % 500 %1 %. 3641 %
1640 79.041 % 45711 % 1621%
1750 75.2 1 %. AZ9 41 %, 3621 %,
1800 72041 % 41741 % 16 £1%
1500 68.0 41 % 39.5+1 % 3621 B
1950 66,3 1 %, 15 +1 %, 36 £1 %,
2000 645 41 % 37521 %, 3641 %
2100 61041 % 35,7 +1 %, 1641 %,
2300 55,5 11 % 12641 % 1641 %,
2450 51541 % 304 1%, 3641 %,
i 2600 851l % [ mEnn 1641 %
3000 41541 % 5041 %, 3641 %,
3500 37.0¢1 % 26.4 11 %, 1611% [
3700 34761 % 164 +1% ENES L T

4 A Wit e Sl

Fn:-';;’r [T l' ."
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b Ey g e g

PF il TRl e

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 98 of 159

Report No.: LCS1705020024F




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3 Report No.: LCS1705020024F

SAR REFERENCE DIFOLE CALIBRATION REPORT Rl AL TREN M ST A
SATIMO

7  VALIDATION MEASUREMENT

The IEEE 5td. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical dimension requirements. The validation measurement must be performed
aganst 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 deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIOQUID MEASUREMENT

"‘;“:I ALY, Relative permittivity (") Conductivity (o) S/m |
| required measured required measured |
i 450 43515% D87 £5 % |
750 419 45% PASS D.E9 45 % PASE l
835 T M55% 09015% |

500 AL5 5% D975 % '
| w0 | ssex | IEETN j
' 1500 0.4 45% 12345% |
1640 40.245% 13145% |
el o Y i | !
1800 40.045% 14045 % .
1900 40.0 15 % 140 5% |
1950 ~ 400:5% 14045 % |
2000 005% 140 5% |
|
2100 398455 1AD 5 W |

2300 39.5 45 % 167 5%
2450 19.245% | 1s0ss®% | |

2600 39.025% 18645 %

3000 W55 240 45%
3500 [ 379:5% '_ ' 29115% ]

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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 mput power,

Software TOPENSAR VA
Phantam SN 20009 SAMTI
[ Probe SN T#/11 EPG123
Liguid Head Liguid Values: eps” ; 421 sigma : .89
Distance between dipole center and liguad | 5.0 mm
Area scan resolution dx=Rmmdy=8mm
Page: 7/l
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| Zoon Scan Resolution
Frequency

Input power

' 1 |c.rm:l 'r'¢1~.1]'i¢r:m|r\‘

| Lab Temperaiure

| Lab Humidity

| dx=Rmn/dy=8m/dz=5mm

| 750 MHz
| 20 dBm
[21°C
[21°C
| 45%
e 1 SAR (W/kg/W) 10 8 SAR (W/kg/W)
reguired measured reguired measured
300 285 184 |
i 450 4.58 306
TS0 249 8.38 (0.84) 555 5.53 (0.55)
835 9.56 . . 622 i
900 10:9 B.99
1450 29 16
lhlfl.ﬂ 0.5 168
1640 34.2 13.4
1750 364 1%.3
1800 8.4 01
1900 39.7 205
1950 405 20.9
E-GD:'J'_ 41.1 L1
i 2100 LER: 219
2300 4B.7 233
2450 524 4
2600 55.3 24.6
3000 63.8 5.7
3500 67.1 2%
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1.3 BODY LIQUID MEASUREMENT

v Relative permittivity (s,") Conductivity (o} $/m
required measured required mzasured
|50 619 15% 0.80 25 %
I 300  s82ss% | oo2esn
450 56.7 25% 0.94 45 %
750 55.5 5% PASS (.8645 % PASS

835 T s5248% | 1 oerssn |
900 55.0 £5% 1.05 45%
915 55.025% 1.06:5%
1450 54,0 15% 130#5%

1610 53825% 14025% |
1800 53.3345% 15245%

1900 [ s33asw | | 1s2esn |
2000 533:5% 15245%

2100 | ssassm | | 1e2es% |
I 2450 C52785% | | 18585%
2600 52,5850 21645 %
3000 52.015% 273£5%
3500 513455 3.3145%
5200 490310 % 5.30:10%
5300 489 10 % 542 #10%
5400 48.7 +10 % 553 £10%
5500 486410 % 5.65 £10%

3600 Cagsson | | s77s0% |
I ‘lell] AB2110% £.00 210 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Softwaire OPENSAR V4
“Phantom SN 20/09 SAMT1
Probe SN 1811 EPGI22
'_l._iqu'u:i Body Liguid Valaes: eps” - 56,6 sigma : 0,99
| Distance between dipole center and liguid H-{’..rﬂ .
| Area scan resolution | d-fmm/dy=8mm __
Zoon Scan Resolution dx= Bmm.-'dy#h:na'dz;:iﬁ]rn
| Frequency 750 MHz
Input power 20 dBm
_Liguid Temperature 21 %C
Lab Tempermture 21 °C
[ Lab Humidity Tas%
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— R
i 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
750 B.77 (0.88) 5,78 [0.58)

Sk )

A=
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 :‘;::E;;T' Herod E;E'{::_'::‘;gd W o
COMOSAR Test Bench|  Version 3 NA Eﬁfﬂ‘g" Ny t’eﬂt’iig‘f" )
Network Analyzer | Rhode & Schwarz SN100132 0212013 022016
| Calipers 1 camen | cauperor | 20013 | 122008
Referance Probe Satimo EPG122 SN 1811 1072015 1020186
Multimetar Keithley 2000 1188656 1212013 12120186
Signal Generalor | Agilent E4438C MY49070581 12/2013 1212016
— i
Power Meter HP E4418A US38261408 12/2013 12/2016
Power Sensor HP ECP-EZ6A UsS37181460 1212013 1212016
Directional Coupler |  Narda 4216-20 01386 Eg?f“&“g:f‘r’eg[jﬁ;é‘f‘ 'Eetfﬂﬁff:ffag[jﬁﬁ
Lf:‘;j{;‘;’jﬂgf | Control Company 11-661-9 8/2013 82016
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SATTVIO

The micTombey o

SAR Reference Dipole Calibration Report

Ref: ACR2874.14.8ATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

IF., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD
BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 07/14 DIP 0G835-303

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

MLLIELITN
N

Ly [AccREDITED
Wenly it . A

10/0172015

Summary:

This docwment presenis the method and rosults Brom an accreditied SAR reference dipole calibiation
|1r:|'||'1':|1|.’[| m SATIMO USA using the COMOSAR e bench.  All calibranon resulis are traceable

W mational metrology matitubions
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1 INTRODUCTION

This document contains a summary of the requiréments set forth by the IEEE 1528, OET 05 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 835 MHz REFERENCE DIPOLE
Manufacturer satimo
Model SID835 .
Serial Number SN 07/14 DIP 0G835-303
Product Condition (new /[ used) MNew

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 CEVIEC 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 [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system validation 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 retumn loss of -20
dB or better. The return loss measurement shall be perfonmed against a liguid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MH: 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements. - o
|' Scan Volume Expanded Uncertainty
[ g 20.3 %
| i0g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURNM LOSS AND IMPEDANCE

o

11,

::r-r.':l. BRCY, WMHr

850

B

40 &0 900

]

i}

o0

Freguency (MHz)

Return Loss (dB)

Requirement (dB)

Ilmpedance

835 -24.46 -20 55.4 Q0+ 2.4 Q2
6.2 MECHANICAL DIMENSIONS
Frequency hHz Lmm hmm dmm
required measured requined measured required measured
300 420.0 £1 %, 250.0 £1 % 63511 %
450 250.0 £1 % 166.7 £1 % 6:35 £1
750 176.0 #1 %, 100.0 £1 %, 63541 %,
815 161.0+1 %, PASS 896 +1 % PASS 1641 %. PASS
SO0 1490 21 %, B33 41%, 3621 %,
i 1450 B9.111 % 517 11 %, 3621 %,
1500 BO.5 41 % 500 +1 %, 3621 %,
1640 .-'E?_U 1% 457 1%, 3621%
1750 75.2 41 %. 429 1%, 3621 %,
Eli'l!'.lﬂ 12.0%1% 417 +1 %. 36tl%
1300 G8.0 +1 % 3951 %. 361 ¥
1950 6.3 1%, 185 £1 %, 3621 %,
2000 64.5 41 % 3751 %, 3621 %.
2100 [SRES R 35T 1%, 36215,
2300 55511 % 31611 % 3641 %,
2450 51541 % 30.4 11 %, 3641 %,
i 2600 48511 % | 28.8 11 %. 36l %
3000 41541 % 2501 % 3621 %,
3500 37.0£1 % 26.4 11 %, 3621% I
3700 34.7¢1 % 26.4 +1 % 3641 %, !
Page: 6711
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7  VALIDATION MEASUREMENT

The IEEE 5td. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical dimension requirements. The validation measurement must be performed
aganst 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 deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIOQUID MEASUREMENT

"‘;“:I ALY, Relative permittivity (") Conductivity (o) S/m |
| required measured required measured |
i 450 43515% D87 £5 % |
750 419 45% D.E9 45 %
835 T a55% PASS 0.9045% |  PASS
500 AL5 5% 09745% | '
| w0 | ssex | IEETN j
' 1500 0.4 45% 12345% |
1640 40.245% 13145% |
el o Y i | !
1800 40.045% 14045 % .
1900 40.0 15 % 140 5% |
1950 ~ 400:5% 14045 % |
2000 005% 140 5% |
|
2100 398455 1AD 5 W |
2300 39.5 45 % 167 5%
2450 19.245% | 1s0ss®% | |
2600 90:5% 19645 %
3000 W55 240 45%
3500 [ 379:5% '_ ' 29115% ]

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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 mput power,

Software TOPENSAR VA
Phantom SN 30709 SAMTI
[ Probe SN T#/11 EPG123
Liguid Head Liguid Values: eps” ; 42.3 sigma - 0,92
Distance between dipole center and liguad | 5.0 mm
Area scan resolution dx=Emm/dy=8mm
Page: 7/l
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SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rell AUR ZET A4 5ATU A

| Zoon Scan Resolution
Frequency

Input power

' 1 |c.rm:l 'r'¢1~.1]'i¢r:m|r\‘

| Lab Temperaiure

| Lab Humidity

| dx=Fmm/dy=8m'dz=5mm

| 835 MHz
| 20 dBm
[ 2i¢
[21°C
| 45%
e 1§ SAR (W/kg/W) 10 g SAR (W/kg/W)
reguired measured reguired measured
300 285 192 |
i 450 4.58 3.06
=0 a9 555
835 9,56 8.60 (0.96) 622 | 6.20(0.62)
800 10.9 £.99
1450 19 16
1500 30.5 16.8
1640 4.2 15.4
1750 36.4 19,3
1800 8.4 01
1900 0.7 20.5
1950 405 209
2000 411 i1
i 2100 436 19
2300 487 233
2450 N | a4
2600 55.3 246
3000 638 257
3500 67.1 2
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1.3 BODY LIQUID MEASUREMENT

v Relative permittivity (s,") Conductivity (o} $/m
required measured required mzasured
|50 619 15% 0.80 25 %

I 300  s82ss% | oo2esn

450 56.7 25% 0.94 45 %

750 55.5 5% (.8645 %
835  $5245% | PASS | 097:5% |  Pass

900 55.0 £5% 1.05 45%

915 55.025% 1.06:5%

1450 54,0 15% 130#5%

1610 53825% 14025% |

1800 53.3345% 15245%

1900 [ s33asw | | 1s2esn |

2000 533:5% 15245%

2100 | ssassm | | 1e2es% |

I 2450 C52785% | | 18585%

2600 52,5850 21645 %

3000 52.015% 273£5%

3500 513455 3.3145%

5200 490310 % 5.30:10%

5300 489 10 % 542 #10%

5400 48.7 +10 % 553 £10%

5500 486410 % 5.65 £10%
3600 Cagsson | | s77s0% |
I ‘lell] AB2110% £.00 210 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Softwaire OPENSAR V4
“Phantom SN 20/09 SAMT1
Probe SN 1811 EPGI22
'_l._iqu'u:i Body Liguid Valaes: eps’ : 54,1 sigma : 0,97
| Distance between dipole center and liguid H-{’..rﬂ .
| Area scan resolution | d-fmm/dy=8mm __
Zoon Scan Resolution dx= Bmm.-'dy#h:na'dz;:iﬁ]rn
| Frequency 835 MHzx
Input power 20 dBm
_Liguid Temperature 21 %C
Lab Tempermture 21 °C
[ Lab Humidity Tas%
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SAR REFERENCE DIPOLE CALIBRATION REPORT

SATINMO
‘F-E I..H!'I'Il'. : i
ey 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
Hi5 050 (0.599) 6.39 (06d)

b )

A=
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 :";':f;;f' s E;E'{::_'::‘;gd W o
COMOSAR Test Bench|  Version 3 NA Eﬁfﬂ‘g" Ny t’eﬂt’iig‘f" )
Network Analyzer | Rhode & Schwarz SN100132 0212013 022016
| Calipers 1 camen | cauperor | 20013 | 122008
Referance Probe Satimo EPG122 SN 1811 10/2015 1020186
Multimetar Keithley 2000 1188656 1212013 12120186
Signal Generalor | Agilent E4438C MY49070581 12/2013 1212016
— I R
Power Meter HP E4418A US38261408 12/2013 12/2016
Power Sensor HP ECP-EZ6A UsS37181460 1212013 1212016
Directional Coupler |  Narda 4216-20 01386 Eg?f“&“g:f‘r’eg[jﬁ;é‘f‘ 'Eetfﬂﬁff:ffag[jﬁﬁ
Lf:‘;j{;‘;’jﬂgf | Control Company 11-661-9 8/2013 82016
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5.4SID1800 Dipole Calibration Certificate

SATIMO

The mlrgurve Wsion COmgamy

SAR Reference Dipole Calibration Report

Ref: ACR2R7.6.14 5ATUA

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: SN 07/14 DIP 1G800-301

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

| Summary:

This docuneent presents the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. Al calibration resulis are trsceable
o nationel metrology institutions,
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SATINMO
Name Function Dne Siemaluire
Prepared by Jérome LUC Product Manager 107142015 ;j’ ==
Checked by ; Jérdme LUC Product Manager 10/14/2015 7 S
Approved by : Kim RUTKOWSKI Quality Manager 107142015 | s i
Customer Name
Shenzhen LCS
Distribution Comphiance Testing
Laboratory Lid,
Issue Dite Modifications
A 10/14/2015 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT R ARE AT M SR
SATIMO

1 INTRODUCTION

This document contains a summary of the requiréments set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 1800 MHz REFERENCE DIPOLE |
Manufacturer satimo
Model SIDIR00 -
Serial Number SN 07/14 DIP 1GB00-301
Product Condition (new /[ used) MNew

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satima’s COMOSAR Validation Dipoles are built in sccordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 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 [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation 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 retumn loss of -20
dB or better. The return loss measurement shall be perfonmed against a liguid filled lat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MH: 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

megsurements.
| Scan Volume Expanded Uncertainty
| I g 203 %
| 10 g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

::F'.':L B, MHr

170 170 10 1D 1780 1500 1820 1840 EE0 1BRD 1300

s &)

11,
i

e

Freguency (MHz) Return Loss (dB) Reguirement (dB) . Ilmpedance
1800 _ -20.19 -20 | 4340+72i0

6.2 MECHANICAL DIMENSIONS

Frequency hHz Lmm hmm dmm
required measured requined mgasured required measured

300 I a00e1m | [ 2s0021% | easain
450 . 250.0 £1 3. . . 166,721 % [ 63521 M
750 176.0 21 %, 1000 £1 %, 635 +1 %
835 161.0 21 %. I I 89.8 11 %. I 361l %
800 | ts00s1m | [ mzasis | ageam

i 1450 89.111% 51,711 %. | 3611 %,
1500 0.5 41 % SO0 £1 % 3641 %
140 .-":"_U 1l % 457 1%, 1621%
1750 | 75.2 41 %, | . 429 +1 %, [ 3,621 %,
1800 | r20u% | PASS | a1741% FASS ETET PASS
1300 " emoun | | aesan | 3sum
1950 66,3 41 %, 16,5 +1 %, 361 %,
2000 B4.5 41 % | . 3751 % . J62] %
2100 61021 % 35T 1% 3621 %,
2300 | sssain | | aenn TR
2450 | siszim | | anasis ETTT Y

i 2800 | 4a51l% [ | 288 11 %. . [ 36+l %
3000 41541 % 25021 %. 3.6 21 %,
3500 - 3701 % - - 264 11 %, [ 36il% I
3700 | sazeim | | 26as1% L6 %, !

Fn:-';;’r [T l' ."

FRATIMD
i A po i
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7  VALIDATION MEASUREMENT

The IEEE 5td. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical dimension requirements. The validation measurement must be performed
aganst 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 deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIOQUID MEASUREMENT

"‘;“:I ALY, Relative permittivity (") Conductivity (o) S/m |
| required measured required measured |
i 450 43515% D87 £5 % |
750 419 45% D.E9 45 % l

835 T a55% 0,90 5%
500 AL5 5% D975 % '
| w0 | ssex | IEETN j
' 1500 0.4 45% 12345% |
1640 40.245% 13145% |
el i S S SR Sl
1800 40,0 5% PASS 14045 % PSS |
1900 40.0 15 % 140 5% |
1950 ~ 400:5% 14045 % |
2000 005% 140 5% |
|
2100 398455 1AD 5 W |

2300 39.5 45 % 167 5%
2450 19.245% | 1s0ss®% | |

2600 39.025% 18645 %

3000 W55 240 45%
3500 [ 379:5% '_ ' 29115% ]

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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 mput power,

Software TOPENSAR VA
Phantom SN 30709 SAMTI
[ Probe SN T#/11 EPG123
Liguid Head Liguid Values: eps” ; 41.3 sigma - 1.38
Distance between dipole center and liguad 10.0 mm
Area scan resolution dx=Emm/dy=8mm
Page: 7/l

Thix disvwment skall mot be repeodiced, cecept i fadl o (n paer, withonr dhe weitten approvel of 54 TIMO
The information cortabned hereb e o be wsed ondy for the parpose e whick 40 s oehmitted gomd s mod dis
B prleeied iw whale or parr witkou seien approval of SATIWO,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 121 of 159




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMHDMYTH3

Report No.: LCS1705020024F

SATIMO
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Rell AURLZET 0 4. 5ATU A

| Zoon Scan Resolution
Frequency

Input power

' 1 |c.rm:l 'r'¢1~.1]'i¢r:m|r\‘

| Lab Temperaiure

| Lab Humidity

| dx=Fmm/dy=8m'dz=5mm

| 1E0O MHz
| 20 dBm
[ 21°¢
[21°C
45
e 1§ SAR (W/kg/W) 10 g SAR (W/kg/W)
reguired measured reguired measured
300 285 : 192 |
i 450 as8 | 306
=0 a9 555
835 9.56 : 6.22
a0 109 £.99
1450 19 16
1500 30.5 16.8
1640 34.2 124
1750 6.4 18,3
1800 384 | 3813(381) | 201 | 2020{202) |
1900 307 20,5
1950 405 1 208
2000 411 a1
i 2100 a6 | 1T s
2300 487 213
2450 N | a4
2600 563 246
3000 638 257
3500 67.1 ' 2
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1.3 BODY LIQUID MEASUREMENT

v Relative permittivity (s,") Conductivity (o} $/m
required measured required mzasured
|50 619 15% 0.80 25 %

I 300 58.235% 0.92 £5 %

450 56.7 25% 0.94 45 %

750 55.5 5% (.8645 %
835 55.245% 097 £5%

900 55.0 £5% 1.05 45%

915 55.025% 1.06:5%

1450 54,0 15% 130#5%

1610 53825% 14025% |

1800 53.335% PASS 15245% Phss

1900 53.385% 15285% |

2000 533:5% 15245%

2100 | ssassm | 162e5% |

I 2450 52715% 1855%

2600 52,5850 21645 %

3000 52.015% 273£5%

3500 513455 3.3145%

5200 490310 % 5.30:10%

5300 489 10 % 542 #10%

5400 48.7 +10 % 553 £10%

5500 486410 % 5.65 £10%
3600 Cagsson | 577:10% |
I ‘lell] AB2110% £.00 210 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
“Phantom SN 000 SAMT
Probe SN 18/11 EPG122
'_l._iqu'u:i Body Liguid Valaes: eps’ : 53,3 sigma : 1,51

| Distance between dipole center and liguid
Area scan resolution

ZLoon Scan Resolution

10,0 nmm -
dx=Bmm/dy=8mm

Report No.: LCS1705020024F

dx=Bmm/dy=8m/dz=5mm

| Frequency 1800 MHz
Input power 20 dBm
_Liguid Temperature 21 %C
Lab Tempermture 21 °C
| Lab Humidity Tas%
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';F-E I..H!'I'Il'. g
ey 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 39.03 (31.90) 2065 (2,07}

[) p— :’:‘" ¥ —" - |
{50~ s
E I |
A : i
= i 4 & qfz 48 16E X2 HNZHNHA
¥ whmi | = T
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 :‘;::E;;T' Herod E;E'{::_'::‘;gd W o
COMOSAR Test Bench|  Version 3 NA Eﬁfﬂ‘g" Ny t’eﬂt’iig‘f" )
Network Analyzer | Rhode & Schwarz SN100132 0212013 022016
| Calipers 1 camen | cauperor | 20013 | 122008
Referance Probe Satimo EPG122 SN 1811 10/2015 1020186
Multimetar Keithley 2000 1188656 1212013 12120186
Signal Generalor | Agilent E4438C MY49070581 12/2013 1212016
— I R
Power Meter HP E4418A US38261408 12/2013 12/2016
Power Sensor HP ECP-EZ6A UsS37181460 1212013 1212016
Directional Coupler |  Narda 4216-20 01386 Eg?f“&“g:f‘r’eg[jﬁ;é‘f‘ 'Eetfﬂﬁff:ffag[jﬁ;‘?
Lf:‘;j{;‘;’jﬂgf | Control Company 11-661-9 8/2013 82016
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5.5SID1900 Dipole Calibration Ceriticate
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T ey T iy

COMOSAR E-Field Probe Calibration Report

Ref : ACR.262 8. 14 SATUA

SHENZHEN LCS COMPLIANCE TESTING

LABORATORY LTD.
IF, XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD
BAO'AN DISTRICT, SHENZHEN, GUANGDONG CHINA
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
FREQUENCY:1900MHz
SERIAL NO.: SN 30/14 DIP1G900-333

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

T~ ACCREDITED

L/L2o1s

Summan

Thx decument presonts the method and resalis from an scorodiied COMOUSAR Doumetrie E-Freld
Proby calibration performed in SATIMO USA gsing the CALISAR ' CALIBAIR test bench, for use
with 8 SATIOD COMUOSAR svsiom ooy All calsbradson results are traccable B mafiona

| msetrodogy mrsttutes
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Prepared by ; Jerome LUC Product Manager 10/14/2015 ;}{5'
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1 INTRODUCTION

This document contains a summary of the requiréments set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 30/14 DIP1G900-333
Product Condition (new /[ used) Mew

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satima’s COMOSAR Validation Dipoles are built in sccordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 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 [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system validation 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 retumn 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.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MH: 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements. - o
|' Scan Volume Expanded Uncertainty
[ g 20.3 %
| i0g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

:.'r-r.':l.ﬁ-r--}-_ MHr
1800 1330 B0 18RD 18S0 1300 1820 1940 1280 19RL 2000

'}

Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -23.68 =20 51.20+ 6.4 00

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Freguency, Mz

00 1328 184D 1863 1883 1800 1828 1940 1860 1980 200G

{4 . ._._.._‘._._L_

« Tl i . L i ! ‘

._'l.:._
Frequency (MHz) Return Loss (dB) | Requirement (dB) Impedance 1
1900 -20.22 | -20 BEO+96jQ |

6.3 MECHANICAL DIMENSIONS

Frequency MH2 L mim h mim d mim |
required measured required measured required | measured
300 42000 £1 . 250.0 21 % 6.35 £1 % |
450 2900 £1 %, 166.7 £1 %, 6351 % |
750 176.0 £1 %, 100.0 £1 %. 6.35 £1 %% |
835 161.041 %, 29 +1% 361%, |
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I 800 [ 180s1% [ s33awn 3641 %
1450 B9.11l% 51.7 1 %, 3611 %
1500 BO5 41 % | soos1n 3641 %,
1640 1901 % 457 £1% 36E1%,
1750 75.2 41 % 42941 % 3621 %
1800 72041 % | ar7a1m 16:1%,
1500 B68.0 1 % PASS 351 % PASS 3641 %, PASS
1850 66.341% 385 +1 %, 1641 %,
2000 B4.5 41 % | sk 1641 %,
2100 61041 % ST % 3.6£1%.
2300 55.511 % 32611 %, 361l%.
2450 5151 % 30441 % 3621 %,
i 2600 | assaiw | | 2enim 1 seaan |
3000 41541% 25041 % 3641%,
3500 37.0t1 % 26.4 11 %, 3621%.
3700 34,761 % . 264 +1%. 3641 %.

T  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletm C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled Aat 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 paraliel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottomn surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F":::'w Relative permittivity (&'} Conductivity (o) $/m
reguired measured required measured
300 45315% 0.87 25 %
#50 435 85% O.87 25 %
750 41915% 080 5%
835 A1.5#5% 0.90 £5 %
G0 41.535% 097 £5 %
1450 4(;;;% L20+5%
i TDG_ i 404 25 % i \ _II; £5 %—-.

1640 0.2 25% 1L31+5%
1750 D18% 13715%
1800 40,0 £5 % L4025 %
1900 400 25 % FASS 14025 % PASS
1950 A0015% 14015 %
2000 A0L0 5% 1405 %
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2100 198 5% 145 5%
2300 195:5% 167 £5%
a0 38.215% 1E0e5% |
I 2600 39.0 5% 1.96 25 % T
3000 385 #5% 2..1.|-D *5 %
3500 37.935% 2.9125%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CEVIEC 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 nommalized to | W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN J009 SAMTI
| Probe SN I8/11 EPG122
| Liguid Head Liguid Values: eps” : 41.1 sigma - 1.42

Distance between dipale center and liguid

100 num

dy=Rmm/dv=8mm

?.og]]lﬂ_fan Resolution

dx=Rmm/dy=8m/dz=5mm

| Frequency 1900 Mz
| Input power 20 dim
Liguid Temperature 21°C
|_Lab Temperature 21 =0
Lab Humidity 45 %
o 1 SAR (W/kg/W) 10 g SAR [W/kg/W)
reguired measured regubred measured

300 2.85 . 1.54
450 4.58 306
750 E.49 555
835 9.56 622
900 10.9 6599
1450 29 16
1500 0.5 164
1640 34.2 184
1750 364 193
1500 384 20.1
1900 3.7 39,84 {3.98) 0.5 20.20{2.02)
..1350 4!1.5 20.9 I
2000 411 211
2100 4?:5 Zrl-.&
2300 487 233
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Rell AUR 262 K. 14 SATU A

SATIMO
2450 524 24
2600 55.3 246
3000 63.8 L
3500 67.1 25
F
E?T\,'
5w x\
T b, I
S ]
i k"—-u
=Y
S T R m TEETEE
7.3 BODY LIQUID MEASUREMENT
F"’::T:‘* Relative permittivity (g,’) Conductivity (o) $/m
required maéasured reguired . maasured
150 61.915% 0.8015%
| 300 | ss2ssm | 0.9245%
450 56.7 35 % 0.94 5%
750 55.5 453 0.96 25 %
835 552 #5% 0,87 5%
Q00 55.0 25 % 1.05 #5 %
915 56,025 % 1,06 25 %
1450 54.015% 13055% |
1610 53.8 5% 1,40 £5 %
) 1800 53.315% 1.52 15 %
| ‘}ﬁ!} 533:5% “PASS 152:5% PAss
2000 53.315% 1.5215%
2100 53285% 162 45%
2450 52.745% 18515%
2600 525 459 21625%
3000 520259 1.7345%
3500 51.325% 13125%
2000 49,0410 % 530 £10%
5300 48.9410% 542 £10%
5.41_“_!. 48.7 110 % . £53£10%
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Rell AUR 262 K. 14 SATU A

SATIMO
5500 486110 % 5.65 #10'%
ARl 48,5 +10 % 577 +10%
SR00 482 +10 % 6.00 +10%

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software

| OPENSAR V4

Phantom

SN 2009 SAMTI

Probe

SN %11 EMal22

| Liguid

| Body Liquid Values: eps’ : 54.2 sigma

1.54

| Digtance betwesn dipole center and liquid

10,0 mm

Area scan reselution

dx=Bmm/dy=8mm

Loon Scan Resolution
Frequency
Input power

' dx=Bmm/dy=8m/ds=Smm
1900 MHz

| Lab Humidity

| 20 dBm

i.iquift Temperature 217
Lab Temperature [21°C
45 %

i | 18 SAR (W/kg/W) { 10 g SAR (W/ke/W)
measured measured
1900 43.33[4.33) 21.59{2.16)

r'i\.

Egl-= o N

-

& k|

é\.l'ﬂ- \\ ;._
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 :‘;':f::;d Mo :"’;::_‘::‘;Ed W o

COMOSAR Test Bench|  Version 3 NA Eﬁfﬂ‘g" Ny :"Eﬂﬁfég'f" M el
Network Analyzer | Rhode & Schwarz SN100132 0212013 02i2018
Calipers T o CALIPER01 1212013 1212016
Referance Probe Satimo EPG122 SN 1811 10/2015 1020186
Multimetar Keithley 2000 1188656 1212013 12120186
Signal Generalor | Agilent E4438C MY49070581 12/2013 1212016

— i
Power Meter HF E4418A US3B261408 1272013 1212016
Power Sensor HP ECP-EZ6A UsS37181460 1212013 1212016

Directional Coupler |  Narda 4216-20 01386 Eﬁ?ﬁ“&“ﬁ:ﬁfﬁgﬂﬁ;ﬁ 'Eetfﬂﬁfsjf‘r’aﬁ[jﬁuf
Li’:‘;j{;‘;’jﬂ:‘;‘f | Control Company 11-661-9 8/2013 82016
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SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: SN 07/14 DIP 2G450-306

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

REDITED

10/01/2015

I
Summary:
-

[hs document presenis the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO LISA using the COMOSAR test bench,  All calibration results are iraceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requiréments set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 2450 MHz REFERENCE DIPOLE |
Manufacturer satimo
Model SID2450
Serial Number SN 07/14 DIP 2G450-306
Product Condition (new / used) MNew

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in sccordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 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 [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system validation 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 retumn loss of -20
dB or better. The retum loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MH: 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation

measurements. - -
|' Scan Volume Expanded Uncertainty
[ g 20.3 %
| i0g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

r:r—r.':l.- BNCY, MHr

=0 A0 40D 242 2440 24B0 2480 2500 ZRID AR

o

11, &

Frequency (MHz Return Loss (dB) Requirement (dB) Impedance
2450 _ -25.61 =20 H90-090
6.2 MECHANICAL DIMENSIONS
Frequency hHz Lmm hmm dmm
required measured required mieasured required measured
300 I a00e1m | [ 2s0021% | easain
450 | 290081% | [ 166721 %. T
750 176.0 51 %, 1000 21 %, 63541 %,
#35 161041%. | | s9811% T
800 | ts00s1m | [ mzasis | ageam
i 1450 89111 % 51,711 %, | 1611%,
1500 80.5 41 % 500 %1 %. 3641 %
1640 79.041 % 45711 % 1611%
1750 | ms2awn | [ a29u1% T
1800 | r20u% | | a1741% ETET
1500 " emoun | | aesan | 3sum
1950 66,3 1 %, 15 +1 %, 36 £1 %,
2000 BMSs1% | | 5% | 36t1%
2100 61041 % 35,7 +1 %, 1641 %,
2300 | sssain | | aenn TR
2450 | siszim | PASS | anasis PASS | 3gs1% PASS
i 2600 | assnwm | [ mEnn ' | senm
3000 41541 % 5041 %, 3641 %,
3500 | o% | | 26411% | 3611% l
3700 | sazeim | | 26as1% L6 % !
Page: /11
Infvanr the we wl arf SATIMO
£ Fike Wil witledd wmal Ly Mk fe
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7  VALIDATION MEASUREMENT

The IEEE 5td. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical dimension requirements. The validation measurement must be performed
aganst 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 deseribed distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASUREMENT
"‘;“:I ALY, Relative permittivity (") Conductivity (o) 5/m

| required measured required measured I
i 450 43515% D87 £5 % |
750 419459 D.E9 45 % 4

835 15:5% 0,90 5%
300 ALS 55 % 0.9725% '
| w0 | ssex | swn | j
' 1500 404 55% 12355% |
1640 40.245% 13145% |

1750 40.115% 13745 %
0| wonn Taown | f
1500 40.0 15 % 1405 % |
1350  40015% 14045 % |
2000 40.015% 1.40£5 % |
|
2100 9.8 45.% 14955 % .

2300 39,525 % 167 5%
2450 19.245% PASS | 1B0s5% |  PASs |

2600 39.025% 19645 %

3000 8.5 25% 2.40 25 %
3500 [ 3705w | | 28115% ]

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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 mput power,

Software TOPENSAR VA

Phantam SN 20009 SAMTI
[ Probe SN T#/11 EPG123

Liguid Head Liguid Values: eps” ; 39.0 sigma - 1.77
Distance between dipole center and liguad 10.0 mm

Area scan resolution dx=Emm/dy=8mm

Page: 7/l

Thix disvwment skall rot be reprodiced, dxceps i flT o (n paer, withonr she written approvel of 54 TIMO
The information cortabned hereb Lo e wsed ondy for the puarpose fiv widch Jr s sulaisied g 5wt be
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| Zoon Scan Resolution
Frequency

Input power

' 1 |c.rm:l 'r'¢1~.1]'i¢r:m|r\‘

| Lab Temperaiure

| Lab Humidity

| dx=Rmmn/dy=8m/dz=5mm
2450 MHz

| 20 dBm
|21°¢
2120
| 45%
e 1.6 SAR (W/kg/W) 10 8 SAR (W/ke/W)
reguired measured reguired measured
300 285 : 194 |
i 450 4.58 1 306
750 849 5.55
835 9.56 . 622
900 10:9 B.99
1450 19 16
1500 30.5 16.8
1540 34.2 13.4
1750 364 1%.3
1800 34 | 1 w1
1900 0.7 205
1950 405 ' ' 209
2000 411 313
i 2100 LER: il 219
2300 4B.7 233
2450 524 53,80 (5.39) 4 2415 [2 43}
2600 55.3 248 '
3000 63.8 5.7
3500 67.1 . 25
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1.3 BODY LIQUID MEASUREMENT

v Relative permittivity (s,") Conductivity (o} $/m
required measured required mzasured
|50 619 15% 0.80 25 %

I 300 58.235% 0.92 £5 %

450 56.7 25% 0.94 45 %

750 55.5 5% (.8645 %
835 55.245% 097 £5%

900 55.0 £5% 1.05 45%

915 55.025% 1.06:5%

1450 54,0 15% 130#5%

1610 53825% 14025% |

1800 53.3345% 15245%

1900 53.385% 15285% |

2000 533:5% 15245%

2100 | ssassm | 16225% |

I 2450 52715% BasS 1855% pass

2600 52,5850 21645 %

3000 52.015% 273£5%

3500 513455 3.3145%

5200 490310 % 5.30:10%

5300 489 10 % 542 #10%

5400 48.7 +10 % 553 £10%

5500 486410 % 5.65 £10%
3600 Cagsson | 577:10% |
I ‘lell] AB2110% £.00 210 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
“Phantom SN 000 SAMT
Probe SN 18/11 EPG122
'_l._iqu'u:i Body Liguid Values: eps’: 53,0 sigma ; 1,93

| Distance between dipole center and liguid
Area scan resolution

ZLoon Scan Resolution

10,0 nmm -
dx=Bmm/dy=8mm

Report No.: LCS1705020024F

dx=Bmm/dy=8m/dz=5mm

| Frequency 2450 MHz
Input power 20 dBm
_Liguid Temperature 21 %C
Lab Tempermture 21 °C
| Lab Humidity Tas%

Page: 9711
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I;requent.y'
bz 1 g SAR (W/kg/ W) 10 g SAR {W/kg/W)
mzasured measured
2450 54,65 [5.46) 24.58({2.46)

Page: N1
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 :‘;::E;;T' Herod E;E'{::_'::‘;gd W o
COMOSAR Test Bench|  Version 3 NA Eﬁfﬂ‘g" Ny t’eﬂt’iig‘f" )
Network Analyzer | Rhode & Schwarz SN100132 0212013 022016
| Calipers 1 camen | cauperor | 20013 | 122008
Referance Probe Satimo EPG122 SN 1811 10/2015 1020186
Multimetar Keithley 2000 1188656 1212013 12120186
Signal Generalor | Agilent E4438C MY49070581 12/2013 1212016
— i
Power Meter HP E4418A US38261408 12/2013 12/2016
Power Sensor HP ECP-EZ6A UsS37181460 1212013 1212016
Directional Coupler |  Narda 4216-20 01386 Eg?f“&“g:f‘r’eg[jﬁ;é‘f‘ 'Eetfﬂﬁff:ffag[jﬁﬁ
Lf:‘;j{;‘;’jﬂgf | Control Company 11-661-9 8/2013 82016

Page: 1111
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6. EUT TEST PHOTOGRAPHS
6.1 Photograph of liquid depth

Photograph of the depth in the Head Phantom (750MHz, 15.9cm depth)

Photograph of the depth in the Head Phantom (835MHz, 15.8cm depth)
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Photograph of the depth in the Head Phantom (1800MHz, 15.9cm depth)

Photograph of the depth in the Head Phantom (1900MHz, 15.7cm depth)
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Photograph of the depth in the Head Phantom (2450MHz, 15.8cm depth)
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Photograph of the depth in the Body Phantom (1800MHz, 16.1cm depth)
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Photograph of the depth in the Body Phantom (2450MHz, 15.6cm depth)
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6.8 Photograph of the Test

Head Setup Photo (Left Cheek)

Head Setup Photo (Left Tilt)
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Head Setup Photo (Right Cheek)

Head Setup Photo (Right Tilt)
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10mm body-worn Back Side Setup Photo (hotspot)

10mm body-worn Front Side Setup Photo (hotspot)
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10mm body-worn Left Side Setup Photo (hotspot)
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10mm body-worn Bottom Side Setup Photo (hotspot)
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7. EUT Photographs
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LTE
Diversity Antenna

LOL 69 89 L9 99 59 $9 £9 79 19 X

WIFI/BT/GPS
Antenna

GSM/WCDMA/LTE
Antenna
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