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Client Auden Certificate No: Z17-97052
Object EX3DV4 - SN:3753
Calibration Procedure(s) FF-211-004-01
Calibration Procedures for Dosimetric E-field Probes
Calibration date: May 05, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerificate

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+43)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

'Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAttenuator | 18NSOW-10dB  13-Mar-16{CTTL No.J16X01547) Mar-18
Reference20dBAttenuator | 18NSOW-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAGN0.EX3-7433_Sep16)  Sep-17
DAE4 SN 549 13-Dec-16(SPEAG, No.DAE4-549_Dec16) Dec-17
Secondary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605  27-Jun-16 (CTTL, No.J16X04776) Jun-17
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature
Feomt by Yu Zongying SAR Test Engineer /}.4{5
Revisind by: Lin Hao SAR Test Engineer —mﬁf‘ﬂb

Anproved by. Qi Dianyuan SAR Project Leader —rZ

Issued: May 06, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® ® rotation around probe axis

Polarization 8 6 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

o NORMx.y.z: Assessed for E-field polarization 8=0 (fsS00MHz in TEM-cell, f>1800MHz; waveguide).
NORMx,y.z are only intermediate values, |.e., the uncertainties of NORMXx,y,z does not effect the
E’ -field uncertainty inside TSL (see below ConvF).

o NORM(Nx,y.z = NORMx,y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media,

* PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bxyz Cxy.z VRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

* Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat
phantom exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required,

» Connector Angle: The angie is assessed using the information gained by determining the NORMx
(no uncertainty required)
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Probe EX3DV4

SN: 3753

Calibrated: May 05, 2017
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3753

Basic Calibration Parameters

_____ Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pViVim)*)* 0.47 0.30 0.46 £10.0%
DCP(mV)* 101.4 107.2 104.5

Modulation Calibration Parameters

uID Communication A 'B c D VR Unc®
System Name dB dBpV dB mV (k=2)
0 cw X (00 |00 |10 000 |1858 |£2.0%
Y 0.0 0.0 1.0 1414
|z 0.0 0.0 1.0 | 11828

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 85%.

" The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6),
¥ Numerical linearization parameter: uncertainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Head Tissue Simulating Media

| G

f (MHz)® Po::m' “"1::‘)'?" | ConvF X | ConvFY | ConvF Z | Alpha® D(:::; :::"2';
750 419 0.89 9.42 9.42 942 | 030 | 090 | +121%
835 415 0.90 913 9.13 913 | 012 | 148 | £12.1%
900 415 0.97 9.20 9.20 920 | 015 | 142 | £121%
1750 401 137 8.16 8.16 816 | 021 | 112 | +121%
1900 40.0 1.40 779 7.79 779 | 021 | 115 | +12.1%
2000 400 1.40 7.80 7.80 780 | 019 | 118 | ©12.1%

2450 39.2 1.80 7.28 7.28 728 | 051 | 077 | £121%
2600 39.0 1.96 7.20 7.20 720 | 061 | 068 | =12.1%
3500 379 2.01 7.02 7.02 702 | 056 | 085 | £13.3%
5250 35.9 471 525 5.25 525 | 045 | 120 | +13.3%
5600 355 5.07 475 475 475 | 045 | 130 | £13.3%
5750 354 522 476 476 476 | 045 | 130 | £13.3%

“ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validdy below 300 MMz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (€ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (c and 0) is
restricted to 5% The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Body Tissue Simulating Media

G

f [MHz® Po:m' °°"‘:;I°:)'£" ConvF X | ConvF Y | ConvF Z | Alpha® m :::2';
750 555 0.96 9.43 9.43 943 | 030 | 090 | £12.1% |
835 55.2 0.97 9.21 9.21 921 | 017 | 139 | £12.1% |
800 55.0 1.05 9.23 9.23 923 | 021 | 116 | +121%
1750 534 1.49 7.87 7.67 787 | 020 | 119 | +12.1%
1900 533 1.52 7.58 7.58 758 | 017 | 132 | +12.1%
2000 533 152 7.60 7.60 760 | 017 | 141 | £12.1%
2450 527 105 7.27 7.27 727 | 028 | 146 | £121%
2600 525 2.16 7.14 7.14 714 | 031 | 126 | £12.1%
3500 513 3.31 6.46 6.46 646 | 065 | 088 | +133%
5250 480 5.36 487 487 487 | 055 | 120 | £133%
5600 485 5.77 427 427 427 | 055 | 130 | £133%
5750 483 5.94 452 452 452 | 055 | 160 | +133%

¢ Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band, Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended 10 + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and 0) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
Certificate No: Z17-97052 Page s of 11

The results ,'s' o ﬁﬁw;}‘eport refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document
is issued by/A é@: this docu@; t cannot be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be
tﬁttp://www.agc% t.com.

o

: AGC ¢

confirmed

Tel: +86-755 2908 1955 Fax: +86-755 2600 8484 E-mail: agc@agc-cert.com @® 4000892118
Add: 2/F. , Building 2, No.1-4,Chaxi Sanwei Technical Industrial Park,Gushu, Xixiang, Baoan District, Shenzhen, Guangdong China




®
A\G £ 5 I &
Attestation of Global Compliance

Add: No.51 Xueyuan Road, Haidian District, Betjing, 100191, China
Tel: +86-10.62304633-2218 Fux: =86-10-62304633-2209
E-mail: cttl@chinmml com Hup fwww.ehinaalcn

Dynamic Range f(SAR}eaq)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3753

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.9
Mechanical Surface Detection Mode ~ enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter | 10mm
T‘np Length 9mm |
r'l’lp Diameter i 2.5mm
Probe Tip t; Sensor X Calibration Point 1mm—
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point ‘ 1mm
Recommended Measurement Distance from Surface 1.4mm |
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Client : agc-cert Certificate No: Z18-97028
oy
Onma DAE4- SN 1388
Calibration Procedure(s) FEZ44 4
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Safbration e February 08, 2018

This calibration Certificate documents the traceability to national standards. which reallze the physical units of
measurements{Si). The measurements and the uncertainties with confidence probablity are given on the following

pages and are part of the certificate

ANl calibrations have been conducted in the closed laboratory facility. envirorment temperatura(2243)°¢ and |

humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standarde | ID# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration

Process Cakbrator 753 |~ 1971018 27-Jun-17 (CTTL, Na.J17X05858) © June-18

Name Function

S by Yu Zongying SAR Test Engineer X@

Reviewed by. Lin Heo SAR Test Engineer ﬂf_%

Approved by Qi Dianyuan SAR Project Leader — 0% -
Issued: February 08, 2018

This calibration certificate shall not be reproduced except In full without written approval of the laboratory
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E-muil; ontigichinmti oom HipeYwwwechinaml.on
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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CAUBRATION LABORATORY

Add: No. 31 Xueyuan Road. Haidise Distrct, Beljing, 100191, China
ol +X6-10-62304633-2218 Fax: +86-10-62304633-2209
E-omail- crthiéchamarnd com Hupohwww chssanl on

DC Voltage Measurement
AJD - Converier Resolution nominal
High Range LS8 » 8.1V full range = <100 +300 mV
LS8 = 61nV full range = Ao, #3mV

Low Range
DASY measurement parameters. Auto Zero Time 3 sec; Measuring time” 3 sec
Calibration Factors | X Y r4
| High Range | 404,218 £ 0.15% (k=2) | 4D4.199 = 0.15% (k=2) | 403,661 £ 0,15% (k=2)
| Low Range ‘ 3.97526 = 0.7% (x»2) | 3.99340 = 0.7% (k=2) | 3.97096 £ 0.7% (k=2)
Connector Angle

l Connector Angle to be used i DASY system 1965 +1°
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DIPOLE CALIBRATION DATA

SAR Reference Waveguide Calibration Report

Ref: ACR.216.13.16.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG
STREETBAOAN DISTRICT, SHENZHEN, P.R.
CHINAMVG COMOSAR REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 15/15 WGA 36

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

W

) W

(AccreBiTED)
Calibration Date: 07/05/2016
Swummary:

Thes document presents the method and results from an aocredited SAR reference waveguide
cahbration performed 1in MVG USA using the COMOSAR test bench  All calibratson results are
trsceable to natioral metrology institutions

The results ,m i (his)fes
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mvGg SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACRIL6O13I6SATU A

| Name | Function L Date | Signature
Prepared by : Jérome LUC Product Manager 832016 =
Checked by ; Jérdme LUIC Product Manager §32016 IS
Approved by : Kim RUTKOWSKI Quality Manager 81372016

Customer Name
ATTESTATION
OF GLOBAL

nstribution : h
Pstribusion COMPLIANCE
CO. LTD.
Issue | Date Modifications
A 8/3:2016 | Initial refease
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mvg SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.216,13.16 SATUA

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528 and CEVIEC
622(9 standards for reference waveguides 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 50006000 Miiz REFERENCE WAVEGUIDE
Manufacturer | MVG
Model | SWGSS00
Serisl Number | SN 1515 WGA 36 |
Product Condition (new /used) | New |

A yearly calibration interval s recommended,

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance 1o the 1IEEE 1328 and CEVIEC
62209 standards.

4  MEASUREMENT METHOD
The IEEE 1528 and CEI'IEC 62209 standards provide requirements for reference waveguides 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 waveguide used for SAR system validation measurements and checks must have a retum loss of
-8 dB or better. The retum loss measurement shall be performed with matching layer placed in the
open end of the wavegurde, with the waveguide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards,

4.2 MECHANICAL REQUIREMENTS
The IEEE 1528 and CENIEC 62209 standards specify the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2, Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Hef: ACR.I16.13 16 SATU A

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 93%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty

S.1  RETURN LOSS
The following uncertainties apply to the retum loss measurement

Frequency band Expanded Uncertainty on Return Loss

400-6000M Hz [ 0.1dB

5.2 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 outhned in the IEEE 1528 and CEVIEC 62209 standards were followed to gencrate
the measurement uncertainty for validation measurements

Scan Volume Expanded Uncertainty
l'g ‘ 203%
10g [ 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS IN HEAD LIQUID

Fragpinnny. M
pedi e} =
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SAR REFERENCE WAVEGH

Frequency (MHz)
5200
5400
S600
S800)

6.2

: Return Loss (dB)
-19.55
-32.10
-21.89
-20.11

IDE CALIBRATION REPORT

Requirement (dB)

RETURN LOSS IN BODY LIQUID

1.8

Frequency (MHz) |

s 530

| Retumn Loss (dB)

S50

5200 -19.21
3400 -32.75
3600 -20.58
S800 -18.94
6.3  MECHANICAL DIMENSIONS
i i L {man) [ W (mm)
\I.\I.l;"{" Reguare | Messuze Requite Messure
L d d d d
s200 | 905 | pass | D* | pass
5800 "'fI; PASS ::l;’ .l: * | pass
o
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Impedance
39.91 62+ 2,61 iQ
50.99 2 « 228 j02
54.71 2+ 6,48 jQ2
51.86 - 9.65 jQ

gt 550 L4500

Requirement (dB) Impedance
-R 056~ 533 ir )
-8 52.12 Q- 0.90 32
-8 51.74 €2 = 9.14 Q2
-8 55.62L2-9.69 Q2
Ly (mm) Wy {mm} T (mm)
Requare Measure Requre Measure Require Measire
| 4 | & | & | 4 | d | 4
Bl103= ¥ A oC 6].98 = JACR (1o 3
013 PASS 013 PASS \ X PASS
TRIO03: Toh | BB E | nied o 3
013 PASS 013 PASS 43 PASS

The tolerance for the matching layer ss included in the retum loss measurement

view agprosal of MG,
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SAR REFERFNCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.216,13.16 SATUA

Matching layer

Figure 1: Validation Waveguide Dimensions

7 VALIDATION MEASUREMENT
The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
must be performed using o reference waveguide meeting the fore mentioned retumn loss and
mechanical dimension requirements.  The validation measurement must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in
direct contact with the phantom shell.

7.1 HEAD LIQUID MEASUREMENT

"':,"‘,f‘"" Relative permittivity (s/) | Conductivity (o) $/m
5000 36.2210% 4.45210%
5100 36.1210% 4.56£10%
5200 36.0210% PASS 4.66 £10 % PASS
5300 35.9210% 47610 %
S0 | 35.8210% FASS 4,85 £10% PASS
5500 35.6210% 497 +10%
T seov | 355210% | PASS | S07+10% | PASS
5700 35.4210% 547410%
5800 35.3:10% PASS 5.27 t10% PASS
5900 35.2210% 538110 %
6000 35.2210% 548110 %

Al those frequencies. the target SAR value can not be generic. Hercunder is the target SAR value
defined by MVG, within the uncertainty for the svstem validation.  All SAR values are normalized
to 1 W net power, In bracket, the measured SAR is given with the used input power.

Page: 713

This docwment shall ot de reprextucad excepe b Ml or e paet, withow the wrinmon arproval of MG,
The mformation consatmed herern 1140 fe need onfy for the ppose or wlsich 1¢ 15 ratwnrted and (r e to
I rwlvcerad i sehole or part wishont serithen apprera of MV

The results showuoi this)festr
is issued by, é@ this doc
tﬁttp://www.agc%
o

s A\GC ¢

9

eport refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document
t cannot be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be

pliance Tel: +86-755 2908 1955 Fax: +86-755 2600 8484 E-mail: agc@agc-cert.com ® 4000892118
Add: 2/F. , Building 2, No.1-4,Chaxi Sanwei Technical Industrial Park,Gushu, Xixiang, Baoan District, Shenzhen, Guangdong China




®
ZEF K

Attestation of Global Compliance

AG

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.210.13.16 SATU.A

| Software OPENSAR V4
Phantom SN 20009 SAMT|
| Probe [SN1811 EPG122
B quid | Tead Liquid Values 5200 MHz cps 35 64 sigma - 4.67

Head Liquid Values 5400 MHz eps’ 36 44 sigma - 4.87
Head Liquid Values S600 MH2. eps’ 36 66 sigma : 5.17
| | Head Liquid Values 5800 MHz: eps’ :35.31 sigma : 531
| Distance between dipole waveguide and liquid | @mm
| Area scan resolution d=Bmmdy=Emm
Zoon Scan Resolution
Frequency

| dx=dmm dy dm/dz=2mm
| 5200 MHz

5400 MHz

S600 MHz

5800 MHz

Input power | 20 dBm
Liquid Temperature [ e
Lab Temperature [21"C
Lab Humidity 45
| Frequency (MHz) | _ 1 g SAR(Wikg) 10 2 SAR (Wikg)
| required measured | required measured
5200 159.00 159.92 (15.99) 56.90 56.13 (5.61)
5400 [ 166.40 167.24 (16.72) | 58.43 5823 (5.82)
5600 [ 173.80 174.05 (17.41) | 59.97 59.89 (5.99)
5800 | 181.20 180.38 (18.04) 61.50 61.46 (6.15)

SAR MEASUREMENT PLOTS /@ 5200 MHz

o . (
o ;
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SAR MEASUREMENT PLOTS (@ 5400 MHz

SAR MEASUREMENT PLOTS @ 5600 MHz

[

ot T e

SAR MEASUREMENT PLOTS @ 5800 MHz
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7.3 BODY LIQUID MEASUREMENT

Frequency

MHz Relative permittivity (z/) Conducthvy (o) S/m
5200 T amos10% T pAss 530£10% opass
5300 489210 % 5.42210%

7i4i)0 437 210% PASS 553210% PASS
3500 486210 % 5.65210%
<600 A8.5 210 % PASS 5.77210% PASS
5800 182210% PASS 6.00210 % PASS |

74
Software OPENSAR VA
Phantom [ SN 20008 SAMTI
Probe [ SNTSITERGIZ2 ;
" Liquid Baody Liquid Values 5200 MHZ eps’ 48,64 sigma 551

Body Liguid Values 5400 MHz: eps' 46.52 sigma - 5.77
Bedy Liquid Values 3600 MHz eps’ (46,79 sigma - 577
| Body Liguid Values 3300 MHz: eps’ 47.04 sigma - 6.10 |
| Distance between dipole waveguide and liquid | O mm ?

Arca scan resolution . dx=8mm dy=8mm
iogn}c_:in Resolution dx-4mm/dy-4m/dz-2mm !
Frequency | 200 MHz
5400 MHz
5600 MHz
| 5800 MHz ,
| Input power 20 dBm
| Liquid Temperature E 21°C
Lab Temperature [21"C
Lab Humidity 45 %
' Frequency (MHz) | 1g SAR (Wkg) | 10 g SAR (Wikg) .
__measured measured ]
5200 158.49 (15.85) 56.44 (5.64)
_3400 166.21 (16.62) i 8.6 (5.87)
5600 17111 (17.11) 59.96 (6.00) ;
5800 176.30 (17.63) 6130 (6.13)
Page: IVI3
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'I_S“ODY SAR MEASUREMENT PLOTS /@ 5200 MHz

BODY SAR MEASUREMENT PLOTS /a 5400 MHz ) )

ot T e

BODY SAR MEASUREMENT PLOTS /a, 5600 MHz
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.

BODY SAR MEASU REMENT PLOTS a 5800 MHz

L=y Ty
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8  LIST OF EQUIPMENT

Equipment Summary Sheet

Flat Phantom MVG SN-20/08-SAM71 :’;‘fj’;" Lt %ﬂm" R O

COMOSAR TestBench|  Version 3 NA m‘f‘fg’ No.cal e o, ol
Network Analyzer | RPode g‘viéhw”z SN100132 022016 ] 02/2019
Calipers Carrera CALIFER-01 122013 | 122016
Reference Probe MVG EPG122 SN 18/11 102015 ] 102016
Mutimeter Keithiey 2000 1188656 122013 1202016
Signal Generatar | Agllent E4438C MY 4070569 1202013 1202016

s | sememonm | svo | e
Power Meter HP E4418A US36261498 1212013 ’ 1212016
Power Sensor HP ECP-E26A US37181460 122013 | 1272016

Directional Coupler Narda 4216-20 01386 : :‘;ﬁ?ﬂgéi{:%igﬁ ;E’ Eg‘?é&eggﬁjﬁ?’;@a
Lml';'g:r::? Cortroi Compary | 150798832 102015 ’ 1072017
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