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Summary:

This document presents the method and results from an aceredited COMOSAR  Dosimetric E-Field
Probe calibration performed at MVG, using the CALIPROBE test bench. for use with a MVG

COMOSAR system only. The test results covered by accreditation are traceable to the International
System of Unuts (ST)
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mvGg

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number 2423-EPGO-413
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-7 5GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.219 MQ
Dipole 2: R2=0.234 MQ
Dipole 3: R3=0.263 MQ

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC
KDB865664 D01 standards,

Figure 1 - MG C.‘OMO.;Q} Dosimetric E field Pr'ol;e

Probe Length 330 mm
Length of Individual Dipoles 24.5 mm
Maximum external diameter 8 mm

Probe Tip External Diameter 2.55 mm
Distance between dipoles / probe extremity | 12.7 mm

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide recommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their effect. All calibrations / measurements performed meet the fore-mentioned standards.

3,1 SENSITIV

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating hiquid) using waveguides as outlined in the standards for frequency range 600-
7500MHz and using the calorimeter cell method (transfer method) as outlined in the standards for
frequency 150-450 MHz.

Page: 410

Template ACRDDDN. YY MV GEBISSUE COMOSAR Probe vi
This document shall nat be reprodsed, except ot fdl or in part, wahad the wntten approval of MV, The infarmation contamned herein = 10 be wed
anly forthe purpose forwitch It is submitted and is niot 10 be released n vhale ar part wihod witten approval of M VG,

Report No.: JYTSZ-R14-2300167

JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZR2311073

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Page 5 of 82



,\ I Report No.: JYTSZ-R14-2300167

mvG COMOSAR E-FIELD PROBE CALIBRATION REPORT Rel ACR 1701923 BES A

32 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

33 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference 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 to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°~180°) in 15° increments. At each step the probe is
rotated about its axis (0°-360°).

3.4 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and 4, +
d,,,, along lines that are approximately normal to the surface:

(e + ! =59

SAR ey %)= FAR,, for (dy, +d ) <10 mm

2d o, 5/2

where

SARuncertainty is the uncertainty in percent of the probe boundary effect

dpe is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep is the separation distance between the first and second measurement points that
are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

) 1s the rmmimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, 1.e., 8= 14 mm at 3 GHz;

ASARpe in percent of SAR 1s the deviation between the measured SAR value, at the

distance dhe from the boundary, and the analytical SAR value.

The measured worst case boundary effect SAR uncertainty [%] for scanning distances larger than
4mm 1s 1.0% Limit 2%).
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4 MEASUREMENT UNCERTAINTY
The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveguide or calorimetric cell technique depending on the frequency:,

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) 1s +/-11% for the frequency
range 150-450MHz.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-14% for the frequency
range 600-7500MHz.

5 CALIBRATION RESULTS

Ambient condition
Liquid Temperature 20 +- 1 °C
Lab Temperature 20 +/- 1 °C
Lab Humidity 30-70 %

5.1 CALIBRATION IN AIR
The following curve represents the measurement in waveguide of the voltage picked up by the probe
toward the E-field generated inside the waveguide.

Calibration curves
- =
4 <
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o R I 006 00e 318 012
Valtage V)

From this curve, the sensitivity in air is calculated using the below formula,

g i-—“ +"/oce)

Norm,
=1

where

Vi=voltage readings on the 3 channels of the probe

DCPi=diode compression point given below for the 3 channels of the probe
Normi=dipole sensitivity given below for the 3 channels of the probe
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Normx dipole | Normy dipole | Normz dipole
1 VAV | 2 (VAVmY) | 3 (VAV/my®)
083 0.6l 0.64

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) {mV) {mV)
102 102 104

52 CALIBRATION IN LIQUID

The calonmeter cell or the waveguide is used to determine the calibration in liquid using the formula
below.

EZ

liquid

ConvF = ——
air

The E-field in the liquid is determined from the SAR measurement according to the below formula.
_ PSAR

E!:quzd =T

where
a=the conductivity of the liquud
p=the volumetric density of the liquid

SAR=the SAR measured from the formula that depends on the setup used. The SAR formulas are
given below

For the calonmeter cell (150-450 MHz). the formula is:

SAR = ot
BRPT:

where
c=the specific heat for the liqud
dT/dt=the temperature rises over the time

For the waveguide setup (600-75000 MHz), the formula is:

oy —33
SAR = ¥W 7

abd
where
a=the larger cross-sectional of the waveguide
b=the smaller cross-sectional of the waveguide
d=the skin depth for the liquud in the waveguide
Pw=the power delivered to the liqud
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The below table summanze the ConvF for the calibrated liquid The curves give examples for the
measured SAR depending on the voltage in some liqud.

Liguid Erequency ConvE
(MH2z*)

HL750 750 2.26

HL850 835 2.42

HL900 900 217

HL1750 1750 252

HL1800 1800 2.46

HL1800 1800 2.44

HL2100 2100 2.33

HL2300 2300 2.55

HL2450 2450 2.39

HL2600 2600 217

HL3300 3300 1.74

HL3500 3500 1.65

HL3700 3700 1.69

HL3900 3900 1.78

HL4200 4200 1.76

HL4600 4600 1.45

HL4900 4900 1.57

HL5200 5200 1.42

HLS5400 5400 1.40

HLS600 5600 1.26

HL5800 5800 1.18

() Fraquency vaisity = + 2 bakw B - 2 e 710 BGH7 snd #-TOOMH 7 abtve BGH2

SAR @ HLMO SAR @ HLES00
X
—t 1o
o ey et o >
o o
T NN o N W A e :,u? .- . T "
y : A=,y WA My

6 VERIFICATION RESULTS

The figures below represent the measured linearity and axial isotropy for this probe. The probe

specification is +/-0.2 dB for linearity and +/-0.15 dB for axial isotropy.

Isotropy cures
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7 LIST OF

EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [ldentificationNo.| o,y . tion Date Date
CALIPROBE Test ; Malidated. No cal Validated. No cal
Bench Version 2 NA required. required.
Network Analyzer | O % Schwarz 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 1072019 10/2023
Network Analyzer -
Calibration kit HP 85033D 3423A08186 062021 0&/2027
Network Analyzer — | Rohde & Schwarz
Calibration kit V2235 101223 07/2022 0772025
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 0312022 03/2025
Z Characterized prior to [Characterized prior to
Amplifier MvG MORU-023:C-0002 test. No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 1v2022 1042025
AT Characterized prior to |Characterized prior to
Directional Coupler Kiytar 158020 131407 test. No cal required. [test. No cal required.
[Fiuoroptic Thermometer "“’“asegfg Luixiron 94264 09/2022 0912025
. SN 32/186 Validated. No cal \Validated. No cal
Comialcel e COAXCELL_1  fequired required.
Waveguide MVG SN 3216 WG2_1 ::'::’;‘;:“ No.oal :’;;‘f;;:"' No.gal
e g SN 32116 Malidated. No cal Malidated. No cal
Liquid transition WV WGLIQ_0G600_1 fequired. [ equired.
Malidated. No cal \alidated. No cal
Waveguide MVG SN 3216 WG4_1 fequired. i
; ~F SN 32/16 \alidated. No cal \Validated. No cal
Uguid traneltion MVG WGLIQ_0G00_1 fequired equired,
Waveguide MVG SN 32/16 WG6_1 :’;’ﬁ’lf.fjd' hocd :’::‘:;;:" Nocs
. . SN 32/16 \alidated. No cal Malidated. No cal
Liquid transition MvG WGLIQ_1G500_1 fequired. equired.
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Waveguide MVG SN 32/16 WGS_1 :’;':flf;zd' Nocal :’;’gf;:" Nocal

. - SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_1G800B_1 fequired. equired.

R o SN 32/16 Validated. No cal Validated. No cal
Liquid transition Mve WGLIQ_1G800H_1 equired equired

Waveguide MVG SN 32116 WG10_1 :::'::et:d No cal :’:q“:ife‘j" Nocal

: a3 SN 32/16 Malidated. No cal Validated. No cal
Liquid transition MvGe WGLIQ_3G500_1 fequired. Fequired.

. Validated. No cal Validated. No cal
Waveguide MVG SN 3218 WG12_1 [ Z0ee o bt

P a0 SN 32/16 Malidated. Nocal Validated. Nocal
Liquid transilion MV WGLIQ_5G000_1 Fequired equired.

. Malidated. No cal Validated. No cal
Waveguide MVG SN 32116 WG14_1 [ 2 Mtonay

.. N SN3216  Malidated. Nocal  |Validated. Nocal
Liquid transition MvVe WGLIQ_7G000_1 fequired. equired.

Te'“pe'as:"e THumidityl  racto 184 H1 44225320 06/2021 06/2024
ensor
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Summary:

national metrology institutions,

I'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

Page: 1/13

JianYan Testing Group Shenzhen Co., Ltd.

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2311073

Page 12 of 82



NT

Report No.: JYTSZ-R14-2300167

SAR REFERENCE DIPOLE CALTBRATION REPORT Ref. ACR15.621MVGR B
Name Function Date Signature
Prepared by : Jérdme LUC Technical Manager | 1/15/2021 JE
Checked by : Jérome LUC Technical Manager | /152021 7=
Approved by : Yann Toutain Laboratory Director 2/8/2021 qm Vol
r’r
e 2021.02.0
817:47:44
+01'00'

Customer Name

JianYan Testing

Distribution ; Group Shenzhen
Co.Ltd
Issue Name Date Modifications
A Jérome LUC 1/15/2021 Inifial release
B Jéréme LUC 2/82021 Change customer name/address
Page: 2/13

Template ACRDDDN.YYMVGBISSUE SAR Keference Dipole vG
This documers shall nat be repraduced, except in full or inpar, withous the wrirtes approvel of MYG. The infonazion consaind herem iz 20 be used
anly for the pirpace for windh & & sdmied and & nat 1o be releazed i whole or pant witha writter approval of V3.

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2311073
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com Page 13 of 82



,\ I Report No.: JYTSZ-R14-2300167

SAR REFERENCE DIPOLE CALTBRATION REPORT Ref ACRIS6 21 MVGE B

TABLE OF CONTENTS

I 110 ) B P O o Ry e e DR OB O o PR Lo T 4
7 ERRD Ty e RS el | B e SO e e O e U A S Ol R et Bl
3" Product PDeeripBON .. i A R S B R S R 4
3.1 General Information 4
4 NOASUTETIRIM IOEOM. 1512550 0580 S S A A A R 5
4.1 Retum Loss Requirements 5
42  Mechanical Requirements 5
5 Measurement Uncertainty ... 5
5.1 Returmn Loss 5
52 Dimension Measurement 5
53  Validation Measurement 5
6 .Calibration Messurement ReSUMS . ... siniiiiinig i sum tisimsmi i ata 6
6.1 Retumn Loss and Impedance In Head Liquid
6.2 Retum Loss and Impedance In Body Liquid 6
6.3  Mechanical Dimensions
T NalidaiOR DIEBBIINIEIL, .4 ocs iorriis fostmmenss s sisimmms 18 smm b4 o5 bohvs AALL i ki A4 cwbvpt bbb mes 7
7.1 Head Liquid Measurement 8
7.2 SAR Measurement Result With Head Liquid 8
7.3  Body Liquid Measurement 11
74 SAR Measurement Result With Body Liquid 12
8 AN OF PO - cc i iy s mes e v am 4 43 A s 46 e S e 13

Page: 3/13

Template ACR.DDD.N.YYMVGBISSUE SAR Reference Dipoke vG
Thiz documens shall nat be wpraduced, except n fll or in part, withows the wrirtes approval of MYG, The infonnazion comsaimnd herem i to be used
anly for the psopace for winch & i submled and & nat 1o be releazed i whole or pant wibhad written appvoval of MV3.

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2311073
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com Page 14 of 82



Report No.: JYTSZ-R14-2300167

SAR REFERENCE DIPOLE CALTBRATION REPORT Ref ACRIS6 21 MVGE B

1 INTRODUCTION

This document contains a summary of the requirements set forth by the I[EEE 1528, FCC KDBs and
CENIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Senal Number SN 50/20 DIP 0G835-507
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are bualt in accordance to the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs 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 return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration.

X TS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method is used with a [SO17025 calibrated caliper.

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 Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm
53 X ON MEAS

The gudelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty

lg 19 % (SAR)

10g 19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, Mz

735 60 780 800

84( 860 32¢ 50

S11. 46

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -30.14 =20 51.3Q-28iQ

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Freguercy, Mz

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -30.96 -20 472 0Q2-0402
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6.3
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 420021 %. 250.0 £1 %, 63511 %.
450 2900 1 % 166.7 +1 %, 6.35 £1 %.
750 176,0 11 %. 100.0 £1 %, 635 £1 %.
835 161.0 41 %. 161.29 89.811 %. 89.25 3641 %, 339
900 1490 11 %, B3311%. 3611 %,
1450 891 +1 9%, 51.7+1%. 3641 %,
1500 80.511 %, 50041 %, 3641 %,
1640 719.011 %, 45.7 11 %. 3611 %,
1750 715211 %, 42911 %. 3611 %,
1800 7201 %, 41,7 41 %, 3641 %,
1900 68.0 11 %. 39511 %. 3611 %
1950 66.3 +1 %, 38541 %, 361 %,
2000 64.5 11 %, 37541 %, 3611 %,
2100 61.0 41 %, 35711 %, 3641 %
2300 55511 %, 32611 %. 3611 %,
2450 51.5+1 %, 30441 %, 3641 %,
2600 48.5 11 %, 28811 %. 3611%,
3000 41.5 +1 %, 25021 %. 3641 %,
3300
3500 37,041 %, 26411 %. 3641 %,
3700 34741 %, 26,4141 %, 36141 %,
3900
4200
4600
4900

7  VALIDATION MEASUREMENT

The IEEE Std 1528, FCC KDBs 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
liquud 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.
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71
Fw&‘::;w Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
300 453 £10% 0.87 110 %
450 435 +10 % 0.87:10%
750 419 +10% 0.89 210%
835 415 110% 40.6 0.90 :10 % 0.89
900 415410% 0.97 10 %
1450 405 +10 % 1.20 210 %
1500 404 £210 % 1.23:10%
1640 402 410 % 1.31£10%
1750 401 +10 % 137:210%
1800 400 £10 % 1.40 210%
1900 400 £10 % 1.40 10 %
1950 400 £10 % 1.40:10%
2000 400 £10 % 140210 %
2100 398 £10 % 1.49:10%
2300 395 410 % 1.67 10 %
2450 392+10% 1.80:10%
2600 390 110 % 1.96 10 %
3000 385 £10% 2.40 210 %
3300 382 +10% 271 210%
3500 379 t10% 291:10%
3700 377210 % 312:10%
3900 375110 % 3.32:10%
4200 371 410% 3.63 210 %
4600 367 110% 4.04:10%
4900 363 +10 % 4.35:10%
7.2

The IEEE Std. 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 normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power
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Soflware OPENSAR V5

Phantom SN 13/09 SAMG8

Probe SN 41/18 EPGO333

Liquid Head Liguid Values: eps’ : 40.6 sigma : 0.89

Distance between dipole center and liquid

15.0 mm

Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolwtion dx=8mm'dy=8mm/dz=S5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 20 +-1°C
L.ab Temperature 20 +/- 1°C
Lab Humidity 30-70 %
Fre:ﬁu:'ezncv 1g SAR (W /kg/W) 10 g SAR (W /kg/W)
required measured required measured
300 285 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 9.57 (0.96) 6.22 6.04{0.60)
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 399 205
1950 a5 209
2000 111 N1
2100 436 219
2300 487 233
2450 524 24
2600 553 246
3000 638 257
3300
3500 67.1 %
3700 6lAa 242
39500
4200
4600
4900
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73
Fre:;::)ncy Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
150 619 110 % 0.80 +10 %
300 582 +10% 092:10%
450 56.7 +10 % 094:10%
750 555 110% 0.96 +10 %
835 552 +10% 523 0.97 410 % 094
900 550 10 % 1.05:10%
915 S50 +10 % 1.06 210 %
1450 540 110% 1.30 10 %
1610 538 t10% 1.40:10%
1800 533 +10% 152:10%
1900 533 110% 152410%
2000 533110 % 152:10%
2100 532 +10% 162:10%
2300 529 +10% 1.81:10%
2450 52.7 £10 % 1.95:10%
2600 525+10% 216:10%
3000 520110 % 2.73:10%
3300 516 +10% 3.08 210%
3500 513 +10% 3.3140%
3700 510 t10% 3.55210%
3900 508 £10 % 3.78:10%
4200 504 10 % 413:10%
4600 498 £10 % 460210 %
4900 494 110% 4.95:10%
5200 49.0 £10 % 5.30:10%
5300 489 £10% 5.42:10%
5400 487 10 % 553:10%
5500 486 110 % 565:10%
5600 485 +10% $.77£10%
5800 487 £10 % 6.00 =10 %
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7.4
Software OPENSAR V5§
Phantom SN 13/09 SAMG8
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps' @ 52 3 sigma : 0.4
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/'dv=8mm
Zoon Scan Resolution ds=8mm/dv=8mm/dz=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

F"’:ﬁ‘:"l"“’ 15 SAR (W /kg/W) 10 g SAR (W/ke/W)
measured measured
83s 9.77{098) 6.36 (0.64)

-y,

5.
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [1oemtificationNo.| o iy o tion Date Date.
SAM Phantom MVG SN-13/09-SAM6S Valid.ated. No cal Validgted. No cal|
required. required.
lcoMosAR Test Bench Versian 3 NA Valic!ated. No cal Valid.ated. No cal|
required required.
Network Analyzer R“dei“vzc"“” 100203 05/2019 05/2022
Network Analyzer - Rohde & Schwarz
Calibration kit 2V-2235 101223 05/2019 05/2022
Calipers Mitutoyo SN 0008732 1012018 10/2022
Reference Probe MVG EPGO333 SN 41/18 0512020 05/2021
Multimeter Keithley 2000 1160271 0212020 02/2023
Signal Generator | Ronde S Bchwarz 108589 0412019 0412022
y Characterized prior to |Characterized prior to
Kpiher ARSI e test. No cal required. |test, No cal required
Power Meter NI-USB 5680 170100013 05/2019 05/2022
s Characterized prior to|{Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. |test. No cal required
Fempueaturs | HUmiStY| - Testo 18411 44220687 05/2020 0512023
nsor
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Dipole Impedance and Return Loss Check Report
SID835 - SN 50/20 DIP 0G835-507

Object:
Check Date:

Check reference:

Checked By:

Reviewed BYy:

January 12, 2023

IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01

—

J ﬂﬂ@/'t' W@‘ (Janet Wei, SAR project engineer)

Whner M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2023

Comparison with Original report

Checked By JYT In

Checked By JYT In

ltems 2022 2023 Deviation Limit
Impendence for Head TSL 51.58Q +1.70jQ 52.71Q -0.70jQ 1.13Q0 -2.4jQ 150
Return Loss for Head TSL -32.82dB -32.29dB -1.61% +20%(No less than 20 dB)

Result

Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2311073
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J\'T Report No.:

JYTSZ-R14-2300167

Ref : ACR.15.9.21. MVGB.B

Caneel and replace the report ACR.15.9.21.MVGB.A

SAR Reference Dipole Calibration Report

JIANYAN TESTING GROUP
SHENZHEN CO.,LTD.

XIXIANG ROAD, BAOAN DISTRICT,

MVG COMOSAR REFERENCE DIPO
FREQUENCY: 1750 MHZ
SERIAL NO.: SN 50/20 DIP 1G750-510

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,

SHENZHEN, GUANGDONG, PR CHINA

LE

Calibrated at MVG
Z.1. de la pointe du diable
Technopile Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 01/14/2021
o, cofrac

SN\ 2,
SNN— 2

e

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www cofrac.fr

Summary:

T'his document presents the methed and results from an accredited SAR refere

national metrology mstitutions.

performed in MVG using the COMOSAR test bench  All calibration results are traceable to

nce dipele calibration
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Name Function Date Signature

Prepared by : Jérdme LUC Technical Manager | 1/15/2021 JE

Checked by : Jérome LUC Technical Manager | /152021 7=

Approved by : Yann Toutain Laboratory Director | 2/8/2021 %&w T oz

A

2021020
817:52:01
+01'00'

Customer Name

JianYan Testing

Distribution ; Group Shenzhen
Co.Ltd
Issue Name Date Modifications
A Jérome LUC 1/15/2021 Inifial release
B Jéréme LUC 2/82021 Change customer name/address
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the I[EEE 1528, FCC KDBs and
CENIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1750 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1750
Senal Number SN 50020 DIP 1G750-510
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are bualt in accordance to the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs 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 return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration.

X TS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method is used with a [SO17025 calibrated caliper.

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 Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm
53 X ON MEAS

The gudelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume

Expanded Uncertainty

lg

19 % (SAR)

10g

19 % (SAR)

6

6.1

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHe

1760

S11 48

0 -

1780 1800

Frequency (MHz) Return Loss (dB)

Requirement (dB)

Impedance

-2047

1750

=20

40.7 Q2+ 1.3;Q

6.2

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Sroquency . MHz

Frequency (MHz) Return Loss (dB)

Requirement (dB)

Impedance

-21.55

1750

=20

4240-34i0
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6.3
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 420021 %. 250.0 £1 %, 63511 %.
450 2900 1 % 166.7 £1 %, 6.35 £1 %.
750 176,0 11 %. 100.0 £1 %, 635 £1 %.
835 161021 %. 89.8 11 %= 36411 %,
900 1490 11 %, B3311%. 3611 %,
1450 891 +1 %, 51.7 11 %. 3641 %,
1500 80.5 11 %, 50041 %, 3641 %,
1640 79.0 11 %. 45.7 11 %. 3611 %,
1750 75.2 41 %, 7536 42911 %. 42.48 3.6 41 %. 360
1800 7201 %, 41,7 41 %, 3641 %,
1900 68.0 11 %. 39511 %. 3611 %
1950 66.3 +1 %, 38541 %, 3641 %,
2000 64.5 11 %, 37541 %, 3611 %,
2100 61.0+1 %, 35711 %, 3641 %
2300 55511 %, 32611 %. 3611 %,
2450 51.5 41 %, 3041 %, 3641 %,
2600 485 11 %, 288 11 %. 3611 %,
3000 41.5 £1 %, 25041 %. 3641 %,
3300
3500 37041 %, 26411 %. 3611 %.
3700 34741 %, 264141 %, 3641 %,
3900
4200
4600
4900

7  VALIDATION MEASUREMENT

The IEEE Std 1528, FCC KDBs 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
liquud 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.
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71
Fw&‘::;w Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
300 453 £10% 0.87 110 %
450 435 +10 % 0.87:10%
750 419 +10% 0.89 210%
835 415 110% 0.90 :10 %
900 415410% 0.97 10 %
1450 405 +10 % 1.20 210 %
1500 404 £210 % 1.23:10%
1640 402 410 % 1.31£10%
1750 401 +10 % 438 137:10% 1.30
1800 400 £10 % 1.40 210%
1900 400 £10 % 1.40 10 %
1950 400 £10 % 1.40:10%
2000 400 £10 % 140210 %
2100 398 £10 % 1.49:10%
2300 395 410 % 1.67 10 %
2450 392+10% 1.80:10%
2600 390 110 % 1.96 10 %
3000 385 £10% 2.40 210 %
3300 382 +10% 271 210%
3500 379 t10% 291:10%
3700 377210 % 312:10%
3900 375110 % 3.32:10%
4200 371 410% 3.63 210 %
4600 367 110% 4.04:10%
4900 363 +10 % 4.35:10%
7.2

The IEEE Std. 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 normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power

Page; 813

Template ACR.DDD.N.YYMVGBISSUE SAR Reference Dipoke vG
This documens shall nat be mpraduced, except n fill or in par, withow the wrirtes approval of MYG, The inforsation consand herem ic 1o be used
anly for the psopace for winoh & & submled and i nat 1o be relexzed in whale or part withad written approval of M3,

JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZR2311073

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Page 33 of 82



NT

Report No.: JYTSZ-R14-2300167

mvG

SAR REFERENCE DIPOLE CALITBRATION REPORT

Ref. ACRI15921IMVGE B

Soflware OPENSAR V5

Phantom SN 13/09 SAMG8

Probe SN 41/18 EPGO333

Liquid Head Liguid Values: eps’ : 43.8 sigma : 1.30

Distance between dipole center and liquid

10.0 mm

Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolwtion dx=8mm'dy=8mm/dz=S5mm
Frequency 1750 MHz
Input power 20 dBm
Liquid Temperature 20 +-1°C
L.ab Temperature 20 +/- 1°C
Lab Humidity 30-70 %
Fre:ﬁu:'ezncv 1g SAR (W /kg/W) 10 g SAR (W /kg/W)
required measured required measured
300 285 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 36.50{3.65) 193 19.18(192)
1800 384 201
1900 399 205
1950 a5 209
2000 111 N1
2100 436 219
2300 487 233
2450 524 24
2600 553 246
3000 638 257
3300
3500 67.1 %
3700 6lAa 242
39500
4200
4600
4900
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73
Fre:;::)ncy Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
150 619 110 % 0.80 +10 %
300 582 +10% 092:10%
450 56.7 +10 % 094:10%
750 555 110% 0.96 +10 %
835 552 +10% 0.97 410 %
900 550 10 % 1.05:10%
915 S50 +10 % 1.06 210 %
1450 540 110% 1.30 10 %
1610 538 t10% 1.40:10%
1750 534 :10 % 556 1.49:10% 1.45
1800 533 110% 152410%
1900 533110 % 152:10%
2000 53310 % 152:10%
2100 532t10% 1.62:10%
2300 529 110 % 1.81:10%
2450 52.7 10 % 195:10%
2600 525 +10% 216:10%
3000 520 110 % 2.73:10%
3300 516 +10% 3.08 210 %
3500 513 +10% 3.31:10%
3700 510 £10 % 3.55:10%
3900 508 10 % 3.78 210 %
4200 504 +10 % 413:10%
4600 498 110 % 4.60:10%
4900 494 £10 % 4.95:10%
5200 490 £10 % 530210 %
5300 489 +10% 542:10%
5400 48.7 110 % 553:10%
5500 486 t10% 565:10%
5600 485 +10% ST77:10%
5800 482 +10 % 6.00 210 %
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7.4
Software OPENSAR V5§
Phantom SN 13/09 SAMG8
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps' @ 55,6 sigma : 1.435
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/'dv=8mm
Zoon Scan Resolution dx=8mm/dv=8mm/dz=5mm
Frequency 1750 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

F"’:ﬁ‘:"l"“’ 15 SAR (W /kg/W) 10 g SAR (W/ke/W)
measured measured
1750 37.02(3.70) 1936 {1.94)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [1oemtificationNo.| o iy o tion Date Date.
SAM Phantom MVG SN-13/09-SAM6S Valid.ated. No cal Validgted. No cal|
required. required.
lcomMosAR Test Bench Versian 3 NA Valic!ated, No cal Valid.ated. No cal|
required required.
Network Analyzer R“dei“vzc"“” 100203 05/2019 05/2022
Network Analyzer - Rohde & Schwarz
Calibration kit 2V-2235 101223 05/2019 05/2022
Calipers Mitutoyo SN 0008732 1012018 10/2022
Reference Probe MVG EPGO333 SN 41/18 0512020 05/2021
Multimeter Keithley 2000 1160271 0212020 02/2023
Signal Generator | Ronde S Bchwarz 108589 0412019 0412022
y Characterized prior to |Characterized prior to
Kpiher ARSI e test. No cal required. |test, No cal required
Power Meter NI-USB 5680 170100013 05/2019 05/2022
s Characterized prior to|{Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. |test. No cal required
Temperaturs | HUMIERY]  Testo 184 H1 44220687 05/2020 0512023
nsor
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Object:
Check Date:

Check reference:

Checked By:

Reviewed BYy:

January 12, 2023

IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01

—

J ﬂﬂ@t W@‘ (Janet Wei, SAR project engineer)

Whne? M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2023

FET PR

LERER 1.750000000 GHz

ar 1%

Comparison with Original report

2230112 14:23

Checked By JYT In

Checked By JYT In

ltems 2022 2023 Deviation Limit
Impendence for Head TSL 41.620Q+2.47|Q 42.290-1.93jQ 0.67Q-4.4jQ 150
Return Loss for Head TSL -20.42 dB -20.31 dB -0.54% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com
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Ref : ACR.15.10.21. MVGB.B

Cancel and replace the report ACR.15.10.21L.MVGB.A

JIANYAN TESTING GROUP
SHENZHEN CO.,LTD.

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 50/20 DIP 1G900-511

Calibrated at MVG
Z.1. de la pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 01/14/2021
cofrac

ETALONNAGE

Accreditations #2-6789 and 72-6814
Scope svnilable on www cofrac.fr

Swummary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench  All cahbration results are traceable to
national metrology mstitutions
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Checked by : Jérome LUC Technical Manager | /152021 7=
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T 2021.020
817:53:.07
+01'00'

Customer Name

JianYan Testing

Distribution ; Group Shenzhen
Co.Ltd
Issue Name Date Modifications
A Jérome LUC 1/15/2021 Inifial release
B Jéréme LUC 2/82021 Change customer name/address
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the I[EEE 1528, FCC KDBs and
CENIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1900
Senal Number SN 50¢20 DIP 1G900-511
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are bualt in accordance to the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MI'G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs 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 return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration.

X TS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method is used with a [SO17025 calibrated caliper.

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 Infernationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm
53 X ON MEAS

The gudelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty

lg 19 % (SAR)

10g 19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, Mz
1800 1820 1840 1860 1820 1900 1920 1920 1960 1580 2000
) )

S11. 46

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -27.24 =20 51.20+4.21Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Sroquency MMz

1500 1820 1840 1560 1830 1300 1520 1540 1560 1960 2000

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -24.01 =20 466 00+ 53102
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6.3
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 420021 %. 250.0 £1 %, 63511 %.
450 2900 1 % 166.7 +1 %, 6.35 £1 %.
750 176,0 11 %. 100.0 £1 %, 635 £1 %.
835 161021 %. 89.8 11 %= 3611 %,
900 1490 11 %, B3311%. 3611 %,
1450 891 +1 9%, 51.7+1%. 3641 %,
1500 80.511 %, 50041 %, 3641 %,
1640 719.011 %, 45.7 11 %. 3611 %,
1750 715211 %, 42911 %. 3611 %,
1800 7201 %, 41,7 41 %, 3641 %,
1900 68.0 1 %. 6823 3951 %. 3922 3611 %. 359
1950 66.3 +1 %, 38541 %, 361 %,
2000 64.5 11 %, 37541 %, 3611 %,
2100 61.0 41 %, 35711 %, 3641 %
2300 55511 %, 32611 %. 3611 %,
2450 51.5+1 %, 30441 %, 3641 %,
2600 48.5 11 %, 28811 %. 3611 %,
3000 41.5 +1 %, 25021 %. 3641 %,
3300
3500 37,041 %, 26441 %. 3641 %,
3700 34741 %, 26,4141 %, 36141 %,
3900
4200
4600
4900

7  VALIDATION MEASUREMENT

The IEEE Std 1528, FCC KDBs 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
liquud 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.
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71
Fw&‘::;w Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
300 453 £10% 0.87 110 %
450 435 +10 % 0.87:10%
750 419 +10% 0.89 210%
835 415 110% 0.90 :10 %
900 415410% 0.97 10 %
1450 405 +10 % 1.20 210 %
1500 404 £210 % 1.23:10%
1640 402 410 % 1.31£10%
1750 401 +10 % 137:210%
1800 400 £10 % 1.40 210%
1900 400 £10 % 4313 1.40 10 % 1.41
1950 400 £10 % 1.40:10%
2000 400 £10 % 140210 %
2100 398 £10 % 1.49:10%
2300 395 410 % 1.67 10 %
2450 392+10% 1.80:10%
2600 390 110 % 1.96 10 %
3000 385 £10% 2.40 210 %
3300 382 +10% 271 210%
3500 379 t10% 291:10%
3700 377210 % 312:10%
3900 375110 % 3.32:10%
4200 371 410% 3.63 210 %
4600 367 110% 4.04:10%
4900 363 +10 % 4.35:10%
7.2

The IEEE Std. 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 normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power
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Soflware OPENSAR V5

Phantom SN 13/09 SAMG8

Probe SN 41/18 EPGO333

Liquid Head Liguid Values: eps® : 43.3 sigma : 1.41

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/'dy=8mm

Zoon Scan Resolution

dx=8mmvdy=8mm/dz=Smm

Frequency 1900 MHz

Input power 20 dBm

Liquid Temperature 20 +-1°C

L.ab Temperature 20 +/- 1°C

Lab Humidity 30-70 %

Fre:ﬁu:'ezncv 1g SAR (W /kg/W) 10 g SAR (W /kg/W)
required measured required measured
300 285 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 399 39.60(3.96) 205 20.33(2.03)
1950 405 209
2000 111 N1
2100 436 219
2300 as.y 233
2450 524 24
2600 553 246
3000 638 257
3300
3500 671 25
3700 6lAa 242
39500
4200
4600
A900
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73
Fre:;::)ncy Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
150 619 110 % 0.80 +10 %
300 582 +10% 092:10%
450 56.7 +10 % 094:10%
750 555 110% 0.96 +10 %
835 552 +10% 0.97 410 %
900 550 10 % 1.05:10%
915 S50 +10 % 1.06 210 %
1450 540 110% 1.30 10 %
1610 538 t10% 1.40:10%
1800 533 +10% 152:10%
1900 533 110% 55.0 1.52:£10% 1.57
2000 533110 % 152:10%
2100 532 +10% 162:10%
2300 529 +10% 1.81:10%
2450 52.7 £10 % 1.95:10%
2600 525+10% 216:10%
3000 520110 % 2.73:10%
3300 516 +10% 3.08 210%
3500 513 +10% 3.3140%
3700 510 t10% 3.55210%
3900 508 £10 % 3.78:10%
4200 504 10 % 413:10%
4600 498 £10 % 460210 %
4900 494 110% 4.95:10%
5200 49.0 £10 % 5.30:10%
5300 489 £10% 5.42:10%
5400 487 10 % 553:10%
5500 486 110 % 565:10%
5600 485 +10% $.77£10%
5800 487 £10 % 6.00 =10 %
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7.4
Software OPENSAR V5§
Phantom SN 13/09 SAMG8
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps' : 55,0 sigma : 1.587
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/'dv=8mm
Zoon Scan Resolution ds=8mm/dv=8mm/dz=5mm
Frequency 1900 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %
F"’:ﬁ‘:"l"“’ 15 SAR (W /kg/W) 10 g SAR (W/ke/W)
measured measured
1900 39.85(3.99) 2029(2.03)

-y,

- (3] \
- 00~
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- 100 \
i 2 A
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- 200 S
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [1oemtificationNo.| o iy o tion Date Date.
SAM Phantom MVG SN-13/09-SAM6S Valid.ated. No cal Validgted. No cal|
required. required.
lcoMosAR Test Bench Versian 3 NA Valic!ated, No cal Valid.ated. No cal|
required required.
Network Analyzer R“dei“vzc"“” 100203 05/2019 05/2022
Network Analyzer - Rohde & Schwarz
Calibration kit 2V-2235 101223 05/2019 05/2022
Calipers Mitutoyo SN 0008732 1012018 10/2022
Reference Probe MVG EPGO333 SN 41/18 0512020 05/2021
Multimeter Keithley 2000 1160271 0212020 02/2023
Signal Generator | Ronde S Bchwarz 108589 0412019 0412022
y Characterized prior to |Characterized prior to
Kpiher ARSI e test. No cal required. |test, No cal required
Power Meter NI-USB 5680 170100013 05/2019 05/2022
s Characterized prior to|{Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. |test. No cal required
Fempueaturs | HUmiStY| - Testo 18411 44220687 05/2020 0512023
nsor
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Dipole Impedance and Return Loss Check Report
SID1900 - SN 50/20 DIP 1G900-511

Object:
Check Date:

Check reference:

Checked By:

Reviewed BYy:

January 12, 2023

IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01

—

J ﬂ.ﬂeft' W@‘ (Janet Wei, SAR project engineer)

Whner M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2023

1 Cortei 1.0 Gz

1.500000000 GHz

Comparison with Original report

Szan 140 W X230

Checked By JYT

Checked By JYT In

ltems In 2022 2023 Deviation Limit
Impendence for Head TSL 54.750+1.74jQ 53.480+5.49jQ -1.27Q-3.75)Q 50
Return Loss for Head TSL -26.32dB -26.05dB -1.03% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2311073
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Ref : ACR.15.13.21. MVGB.B

Caneel and replace the report ACR.15,13.21.MVGB.A

JIANYAN TESTING GROUP
SHENZHEN CO.,LTD.

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 50/20 DIP 2G450-514

Calibrated at MVG
Z.1. de Ia pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 01/14/2021
cofrac

WYy,

W\ "

’ \ Z
Mol

ETALONNAGE

Acereditations #2-6789 and n2-6814
Scope available on www cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench  All calibration results are traceable to
national metrology institutions
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JianYan Testing
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A Jérdme LUC 1/15/2021 Inifial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CENIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Senal Number SN 50/20 DIP 2G450-514
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are bualt in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MV'G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs and CEIVIEC 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 return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration,

~ | IMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimenston™s 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. A direct method is used with a [SO17025 calibrated caliper.

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 Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm
53 VNALIDATION MEASUREMENT

The gwdelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEI/IEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Expanded Uncertainty

19 % (SAR)

Scan Volume

g

19 % {SAR)

10g

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHe

2460  24b 2500

2350 2100 2400 2420 2440

S11. 48

Frequency (MHz)
2450

Impedance
51.20+3.11Q

Requirement (dB)

=20

Return Loss (dB)
-29.61

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Froquency MMz

2400 220 2440 2060 2480 250 25X 2550

\

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

2450

-23.93

=20

S58€)+4

27102
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6.3
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 4200 21 %. 250.0 £1 %, 63511 %.
450 2900 £1 % 166.7 £1 %, 6.35£1 %.
750 176,0 11 %. 100.0 £1 %, 6351 %.
835 161.0 21 %, 89.811 %= 3611 %,
900 1490 11 %. 83311 %. 3611 %,
1450 891 +1 %, 51,711 %. 3611 %.
1500 80511 %, 50,0 41 %, 3641 %,
1640 719.011 %, 45.7 11 %. 3641 %,
1750 715211 %, 42911 %. 3611 %,
1800 72011 %, 41,7 41 %, 3611 %,
1900 68.0 11 %. 39511 %. 3611 %,
1950 66.3 +1 %, 38541 %, 3641 %,
2000 64.5 11 %, 37541 %, 3611 %,
2100 61.0 £1 %, 357 11 %, 3641 %
2300 55511 %, 32611 %, 3611 %,
2450 51.541 %, 5145 30441 %. 30.60 3611 %. 358
2600 48511 %, 28811 %. 36141 %,
3000 41.5 41 %, 25041%. 3641 %,
3300
3500 37041 %, 26411 %. 3611 %,
3700 34741 %, 26441 %, 3641 %,
3900
4200
4600
4900

7  VALIDATION MEASUREMENT

The IEEE Std 1528, FCC KDBs and CEVIEC 62209 standards state thal 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
liquud 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.
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71
Fw:;:::w Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
300 453 £10% 087 :10%
450 435 £10 % 0.87:10%
750 419 +10% 0.89:10%
835 415 110% 0.90 +10 %
900 415410% 0.97 10 %
1450 405 +10 % 1.20 210 %
1500 404 £210 % 1.23:10%
1640 402 £10 % 1.31:10%
1750 401 +10 % 137:210%
1800 400 £10 % 1.40 :10%
1900 400 +10 % 1.40 10 %
1950 400 £10 % 1.40:10%
2000 400 £10 % 1.40210%
2100 398 10 % 1.49:10%
2300 395 410 % 1.67:10%
2450 392+10% 419 1.80:10% 1.88
2600 390 110 % 1.96 10 %
3000 385 t10% 2.40 210 %
3300 382410 % 271210%
3500 379 t10% 291:10%
3700 37.7:210 % 312:10%
3900 375+10% 3.32:10%
4200 371 +10% 3.63:10%
4600 367 110% 404:10%
4900 363 10 % 4.35:10%
7.2

The IEEE Std. 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 normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power
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Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 41/18 EPGO333
Liquid Head Liquid Values: eps® : 41.9 sigma : 1.88
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/'dy=8mm
Zoon Scan Resolution dx=Smm'dy=Smm/dz=S5mm
Frequency 2450 MHz
Input power 20 dBm
Liquid Temmperature 20 +i- 1 °C
L.ab Temperature 20 +/- 1°C
Lab Humidity 30-70 %
F
il 18 SAR (W/kg/W) 10,8 SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 458 3.06
750 8.49 5.55
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 164
1750 364 193
1800 384 201
1900 397 205
1950 405 209
2000 11 na
2100 436 219
2300 a8y 233
2450 524 52.921{5.29) 24 23.68(2.37)
2600 55.3 246
3000 638 257
3300
3500 671 2%
3700 674 242
3900
4200
4600
4900
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73
Fm:;:::w Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
150 619 t10% 0.80 +10 %
300 582 +10% 092:10%
450 56.7 £10 % 094 :10%
750 555 110% 0.96 +10 %
835 552410 % 0.97 £10 %
900 550 10 % 1.05:10%
915 S50 +10% 1.06 210 %
1450 540 110 % 1.20 210 %
1610 538 110 % 1.40:10%
1800 533 +10% 1.52:10%
1900 533 110% 1.5210%
2000 533110 % 152:10%
2100 532 410% 162:10%
2300 529 +10 % 1.81:10%
2450 527 110 % 53.4 1.95+10% 214
2600 525+10% 216:10%
3000 520110 % 2.73:10%
3300 516 +10% 3.08 210 %
3500 513 410 % 33140%
3700 510 +10% 3.55210%
3900 508 10 % 3.78:10%
4200 504 £10 % 413:10%
4600 498 +10 % 460210 %
4500 494 110% 4.951:10%
5200 490 £10 % 530:10%
5300 489 +10% 5.42:10%
5400 487 +10% 553:10%
5500 486 H10% 5.65110%
5600 485 £10 % S.77£10%
5800 482 £10 % 6.00 10 %
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7.4
Software OPENSAR V§
Phantom SN 13/09 SAMGS
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps' @ 33.4 sigma : 2. 14
Distance between dipole center and liquid 10.0 mm
Area scan resolution d=8mm/'dv=8mm
Zoon Scan Resolution dx=5mm/'dy=Smm/dz=5mm
Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

T— 1 SAR (W/ke/W) 108 SAR (W/ke/W)
measured measured
2450 54.47 {5.45) 2342(2.349)
\. T .
- '
o
.tﬂ 10
i Ler0
an =
s %am \\
o o
il 10 \;
s 100
£= 030+ B s N |
0 0 L DM DD NN NN
Z vwrl
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8 LIST OF EQUIPMENT

Equipment Summary Sheet
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Equipment Manufacturer / Current Next Calibration
Description Model  [10entification No.| o tion Date Date
SAM Phantom MVG SN-13/09-SAMes [3lidated. Nocal Validated.  No call
required. required.
Malidated. No cal N alidated, No call
JCOMOSAR Test Bench Version 3 NA required equired.
Network Analyzer | RONde & Bohwarz 100203 05/2019 05/2022
Network Analyzer - Rohde & Schwarz
Calibration kit ZV-7235 101223 05/2019 05/2022
Calipers Mitutoyo SN 0008732 1072018 10/2022
Reference Probe MVG EPGO333 SN 41/18 0512020 05/2021
Multimeter Keithley 2000 1160271 02/2020 02/2023
Signal Generator | Ronde & Schwarz 108589 0412019 04/2022
§ Characterized prior to |Characterized prior to
Kplilor Athieroarin SN0 test. No cal required. |test, No cal required
Power Meter NI-USB 5680 170100013 05/2019 05/2022
Y Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. |test. No cal required
Temperaiors IHamitY - Testo 1841 44220687 05/2020 05/2023
nsor
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Dipole Impedance and Return Loss Check Report

Object: SID2450 - SN 50/20 DIP 2G450-514
Check Date: January 12, 2023
Check reference: IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01
Checked By: T W \ . : :
Y J ﬂﬂ@t & (Janet Wei, SAR project engineer)

Reviewed By: W;W M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2023

2.450000000 GHz

Comparison with Original report

Checked By JYT | Checked By JYT In - .

Iltems In 2022 2023 Deviation Limit

Impendence for Head TSL 49.00Q+3.31jQ 51.920-1.24jQ 2.920-4.55jQ 150
Return Loss for Head TSL -29.15dB -29.46dB 1.06% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2311073

Page 67 of 82




J\ I Report No.: JYTSZ-R14-2300167

SAR Reference Dipole Calibration Report

Ref : ACR.15.14.21. MVGB.B

Cancel and replace the report ACR.15.14.21.MVGB.A

JIANYAN TESTING GROUP
SHENZHEN CO.,LTD.

No.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 50/20 DIP 2G600-515

Calibrated at MVG
Z.1. de la pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 01/14/2021

v, cofrae
DN/ 7%,
%
e~y
g

ETALONNAGE

Accreditations #2-6789 and n2-6814
Scope svnilable on www cofrac.fr

Stummary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench  All cahbration results are traceable to
national metrology mstitutions
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Customer Name
JianYan Testing

Distribution : Group Shenzhen
Co.Ltd
Issue Name Date Modifications
A Jérome LUC 1/15/2021 Inifial release
B Jéréme LUC 2/82021 Change customer name/address
Page: 2/13

Template ACRDDDN.YYMVGBISSUE SAR Keference Dipole v
This documers shall nat be eproduced, except in full or inpar, withous the wrirtes approvel of MYG. The infoanazion consaend herem ic 20 be used
anly for the prpoze for wivoh & i submiied and & nat 1o be releazed i whole or part withad written approval of MV,

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2311073
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@lets.com Page 69 of 82



,\ I Report No.: JYTSZ-R14-2300167

SAR REFERENCE DIPOLE CALTBRATION REPORT Ref ACR 1514 21 MVGE B

TABLE OF CONTENTS

I 110 1 1) B e P e o SRy e e DR ORI FOp o PP Lo T 4
7B Ty T 71T | S O SRR Sk R b RN e S S RS BT S o A
3" Product PDeRErIDBON o R R A B R S R 4
3.1 General Information 4
4 NOASUTSTEIAIM IR 15— i asin 50 s o< Sy S VA oA S o AR R 5
4.1 Retum Loss Requirements 5
42  Mechanical Requirements 5
5 Measurement Uncertaingy ... 5
5.1 Retumn Loss 5
52 Dimension Measurement 5
53  Validation Measurement 5
6 .Calibration Measurement ReSuMS. ... siniiiiini s i sus s i eta 6
6.1 Retumn Loss and Impedance In Head Liquid
6.2 Retum Loss and Impedance In Body Liquid 6
6.3  Mechanical Dimensions
T NalidaiOR DEBSIINIEIL, .1 ois orriiis fossmmenss s sinimmme s 108smu b4 o5 bohvs AL i3 ki A4 cwbvp s bbb e 7
7.1  Head Liqud Measurement 8
7.2 SAR Measurement Result With Head Liquid 8
7.3  Body Liquid Measurement 11
74 SAR Measurement Result With Body Liquid 12
8 LISt OF PO, - o iucoiimn iy sy omese s a4 43 A s 3346 e S e 13

Page! 3/13

Template ACRDDDN.YYMVGBISSUE SAR Keference Dipole vG
This documers shall nat be eproduced, except in full or inpar, withous the wrirtes approvel of MYG. The infoanazion consaend herem ic 20 be used
anly for the psopace for winoh & i submled and & nat 1o be releazed i whole or pant wibhad written approval of MV3.

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2311073
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com Page 70 of 82



NT

Report No.: JYTSZ-R14-2300167

SAR REFERENCE DIPOLE CALTBRATION REPORT Ref ACR 1514 21 MVGE B

1 INTRODUCTION

This document contains a summary of the requirements set forth by the I[EEE 1528, FCC KDBs and
CEIIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2600
Senal Number SN 50020 DIP 2G600-5135
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipeles are bult in accordance to the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MI'G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs 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 return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kit, both with a valid ISO17025 calibration,

X TS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimension’s 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 fora 2
mm phantom shell thickness. A direct method is used with a [SO17025 calibrated caliper.

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 Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm
53 X ON MEAS

The gwdelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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Scan Volume

Expanded Uncertainty

g

19 % (SAR)

10g

19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, Mz

2500 FLY. 240 2560 580 2600 220 2640 2680

&0

Impedance
48.602-2.1j0

Return Loss (dB) Requirement (dB)
-29 .30 =20

Frequency (MHz)
2600

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequercy, Mz

25K 2520 240 2560 2550 2600 220 2640 26850 2630 20

Impedance
481 02-29i0

Return Loss (dB) Requirement (dB)
-29.09 =20

Frequency (MHz)
2600
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6.3
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 420021 %. 250.0 £1 %. 63511 %.
450 2900 £1 % 166.7 £1 %, 6.35 1 %.
750 176,0 11 %. 100.0 £1 %, 6,35 £1 %.
835 161021 %. 89.8 11 % 3611 %,
900 1490 11 %, B3311%. 3611 %,
1450 891 +1 9%, 51.7 41 %. 3641 %,
1500 80511 %, 50,0 41 %, 3641 %,
1640 719.011 %, 45.7 11 %. 3611 %,
1750 75211 %, 42911 %. 3611 %,
1800 72011 %, 41,741 %, 3641 %,
1900 68.0 11 %. 39511 %. 3611 %
1950 66.3 11 %, 38541 %, 3641 %,
2000 64.5 11 %, 37541 %, 3611 %,
2100 61.0 £1 %, 35741 %, 3641 %
2300 55511 %, 32611 %. 3611 %,
2450 51.541 %, 30441 % 3641 %,
2600 48.5 11 %, 4830 28811 %. 78,67 3611 %, 360
3000 41.5 +1 %, 25041 %. 3641 %,
3300
3500 37041 %, 26441 %. 3.6 11 %.
3700 34741 %, 26441 %, 3641 %,
3900
4200
4600
4900

7  VALIDATION MEASUREMENT

The IEEE Std 1528, FCC KDBs 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
liquud 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.
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71
Fm:;::znw Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
300 453 £10% 0.87 110 %
450 435 +10 % 0.87:10%
750 419 +10% 0.8910%
835 415 110% 0.90 +10 %
900 415410% 0.97 10 %
1450 405 +10 % 1.20 210 %
1500 404 210 % 1.23:10%
1640 402 410 % 1.31:10%
1750 401 +10 % 137:210%
1800 400 £10 % 1.40 210 %
1900 400 +10 % 1.40 :10%
1950 400 £10 % 1.40:10%
2000 400 £10 % 140210 %
2100 398 £10 % 1.49:10%
2300 395 110 % 1.67 110 %
2450 392+10% 1.80:10%
2600 390110 % 415 1.96 10 % 2.03
3000 385 £10% 2.40 210%
3300 382:10% 271 210%
3500 379 t10% 291:10%
3700 377210 % 312:10%
3900 375110 % 3.32:10%
4200 371410 % 3.63:10%
4600 367 110% 4.041:10%
4900 363 +10 % 4.35:10%
7.2

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantomn 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
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Soflware OPENSAR V5

Phantom SN 13/09 SAMG8

Probe SN 41/18 EPGO333

Liquid Head Liguid Values: eps® : 41.5 sigma : 2.03

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/'dy=8mm

Zoon Scan Resolution

dx=Smmvdy=Smm/dz=Smm

Frequency 2600 MHz

Input power 20 dBm

Liquid Temperature 20 +-1°C

L.ab Temperature 20 +/- 1°C

Lab Humidity 30-70 %

Fve:ﬁu:'e’ncv 1g SAR (W /kg/W) 10 g SAR (W /kg/W)
required measured required measured
300 2.85% 1.94
450 458 3.06
750 8.49 555
835 9.56 6.22
900 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 390 205
1950 405 209
2000 11 N1
2100 436 219
2300 as.y 233
2450 524 24
2600 553 55.47(5.55) 246 2411(211)
3000 638 257
3300
3500 671 2%
3700 6lAa 242
39500
4200
4600
A900
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73
Fre:;::zncy Relative permittivity (s,') Conductivity (o) S/m
required measured required measured
150 619 110 % 0.80 +10 %
300 582 +10% 092:10%
450 56.7 +10 % 094:10%
750 555 110% 0.96 +10 %
835 552 410 % 0.97 10 %
900 55010 % 1.05:10%
915 550 +10% 1.06 210 %
1450 540 110% 1.30 210 %
1610 538 t10% 1.40:10%
1800 533+10% 1.52:10%
1900 533 110% 152410%
2000 533110 % 152:10%
2100 532 +10% 162:10%
2300 529 +10 % 1.81:10%
2450 52.7 £10 % 1.95:10%
2600 525+10% 527 216:10% 2.36
3000 520110 % 2.73:10%
3300 516 +10% 3.08 210%
3500 51310 % 331 40%
3700 510 +10% 3.55210%
3900 508 £10 % 3.78:10%
1200 504 10 % 413:10%
4600 498 £10 % 4,60 210 %
4500 494 110% 4.951:10%
5200 49.0 £10 % 5.30:10%
5300 489 £10% 5.42:10%
5400 487 10 % 553:10%
5500 486 H10% 5.65110%
5600 485 +10 % $.77£10%
5800 4872 £10 % 6.00 10 %
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7.4
Software OPENSAR V5§
Phantom SN 13/09 SAMG68
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps' : 52 7 sigma : 2.36
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/'dv=8mm
Zoon Scan Resolution ds=5Smm/'dv=S3mm/dz=5mm
Frequency 2600 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

F"’:ﬁ‘:;"“’ 15 SAR (W /kg/W) 10 g SAR (W /ke/W)
measured measured
2600 5537 (5.54) 2326(2.33)

-y

__. v
o \
l“' 10
i o
e - a
i 5 a0
= 5 a0 \
S IMe o v N
Kb N
Rl 400
— LM N~
N R R PR E
I e
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [10entification No.| ¢ tion Date Date
SAM Phantom MVG SN-13/09-SAM6S Valid@ted. No cal Validgted. No cal|
required. required.
lcoMosAR Test Bench Versian 3 NA Valic!ated, No cal Valic!a(ed. No cal|
required required.
Network Analyzer | ROnde % Bchwarz 100203 05/2019 05/2022
Network Analyzer - Rohde & Schwarz
Calibration kit 7V-2235 101223 05/2019 05/2022
Calipers Mitutoyo SN 0008732 10/2018 10/2022
Reference Probe MVG EPGO333 SN 41/18 0572020 05/2021
Multimeter Keithley 2000 1160271 022020 02/2023
Signal Generator | Ronde S Bchwarz 106589 0412019 04/2022
. Characterized prior to |Characterized prior to
Kpiher ARSI e test. No cal required. |test, No cal required
Power Meter NI-USB 5680 170100013 05/20189 05/2022
s Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01388 test. No cal required. |test. No cal required
Tempecaturs | HUmIStY]  Testo 184 H1 44220687 05/2020 05/2023
nsor
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Dipole Impedance and Return Loss Check Report

Object: SID2600 - SN 50/20 DIP 2G600-515
Check Date: January 12, 2023
Check reference: IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01
Checked By: T W \ . : :
Y J ﬂﬂ@t & (Janet Wei, SAR project engineer)

Reviewed By: W;W M
(Winner Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2023

LEEERY 2.600000000 GHz

Comparison with Original report

Items CheciI;ezd OSZ T Checkezdogél JYTIn Deviation Limit
Impendence for Head TSL 51.840-2.75jQ 48.510-2.90jQ -3.330-0.15jQ 150
Return Loss for Head TSL -29.77dB -29.61dB -0.54% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2311073

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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