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1 DEVICE UNDER TEST

Device Under Test

Deviee Type COMOSAR DOSIMETRIC E FIELD FROBE
Manufacturer MVG
Model SSE2
Semal Number 2023-EPGO-414
Produet Condition (new | used) sad
Frequancy Range of Probe 0.15 GHz-7 5GHz
Resistance of Three Dipoles st Connector | Dipola 1 R1=0.222 MO
Dipole 2: R2=0.226 MQ2
Dipole 3: R3=0.248 MO

2 PRODUCT DESCRIFTION

21 GENERAL INFORMATIO!
MWVG's COMOSAR E field Probes are bualt in sccordance to the [ECYIEEE o2209-1528 and FCO
KDBES65a64 D01 standards.

Flgure 1 - MVG COMOSAR Dosimetric E field Probe

Probe Lenpth 330 mm
Lengrth of Individual Dipoles 2 mum
Maximum external diameter B mm
Probe Tip External Diameter 2.5 mm
[hstanece betwieen dipodes [ probe extremity | | mm

3 MEASUREMENT METHOD

The IEC/IEEE 02209-1528 and FCC KDBBa3064 DG} standards provide secommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their effect. All calibrations ! meassirements performed mieet the fore-mentioned standards.

31 SEMSTIVITY

The sansitivity factors of the three dipoles were determined using a two step calibration method (air
and fissue simulating liquid) nsing wavegsides as outlined in the standards for frequency range 600-
T500MHz and vsing the calonmeter cell method {transfer method) as cuthned in the standards for
frecuiency 150-450 MHz
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31 LINEARITY

The evaluation of the linzarity was done in free space wsing the wavegnde, performing a power
sweep to cover the SAR mnge 0.01Wkg to 100Wke.

i3 CTROPY

The axaal isotropy was evaluated by exposing the probe to a reference wave from e standard dipele
with the dipole mounted under the Qe phanbom in the test confipuration suegested for system
validations and checks. The probe was rfated along its main axis from O to 360 deprees in 15-
degres steps. The hemispherical 1sotropy 1s determined by inserting the probe i a thin plastic box
fillzd with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave
dipole, The dipole is rotated about its aas (0°-180°) in 157 increments, At each step the probe is
rotated about 1ts axas (09360

34 BOUNDARY EFFECT
The boundary effect s defined as the deviaton between the SAR measured data and the expeoted
exponential decay in the liguid when the probe is cnented nommal o the mterface. To evaluate this
effiect, the liquid fillad flat phantom 15 exposed o fields from either a reference dipole or waveguids
With the probe normal to the phantom surface, the peak spatial average SAR 15 measured and
comparzad fo the analytical value at the surface

The boundary effect uncertainty can be eshmated according to the following wncertamty
approximation formla based on linear and exponential extrapolations between the surface and o, +

il,,,., along lines that are approcamately nommal to the surface:

F (o)

for (dy, +d,,) < 10 mm

SAR gy [Vo]= SAR,, e S
E‘d"ﬂi‘

aiz

where

S.ﬁ.le._.na'mt}, 15 the uncertainty in percent of the probe boundary efTzct

dha is the distance betwesn the surfice and the closest zoom-sean measurament
point, in millimetre

Astep 15 the separation distance betwesn the first and second measurement points that
are closest o the phantom surface, in millimetre, assuming the boundary effect
at the second [ocation iz neplipible

a 15 the minimum penstration depth in mallimetres of the head tissue-equivalent
lpuds defined in this standard, 1.0, = |4 mm at 3 GHe;

ASARpa in percent of SAR is the deviation between the measured SAR value, at the

distance . [Tom the boundary, and the analvtical SAR value

The measurad worst case boundary effect SARuncertmntyv]%] for scanmung distances larger than
4mum 15 1.0% Limit ,2%6),
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35 PROBE MODULATION RESPONSE

MV G's probe were evaluated experimentally with vanous modulated signal and the deviation from
W responss were foumd neglectable m the used power range of the probe. 5o the comection e
fakang into account the linearzation parameters for different modnlation is oull, therefore the OW
factor given in this report can be usad whatever the measurad sieodidation

4 MEASUREMENT UNCERTAINTY
The puidehnes ouflined in the IEC/TEEE 62200-1528 and FCC KDB&oS6od DOL stundards wers
followed o penerate the measurement uncerainty associated with a SAR probe calibration using the
wavegmde or calorimetric cell techmoue depending on the frequency.

The eshmated expanded uncertamnty (=2 calibrafion for SAR (Wkg) 15 +/-11% for the frequency
range 1 50-450MHz

The astimaled expanded uncertainty (k=2) in cahbration for SAR (W kg is +/-14% for the Fequency
range 000-7500MHz.

5 CALIBRATION RESULTS

Ambient condition
Liguid Temperature 20 4+~ 1 °C
Lab Temperanme 20+-1°C
Lab Humidinye 30-70 %o

51 CALIBEATION IN AR

The following curve represents the measurement in wavegmde of the voltage picked up by the probe
toward the E-field generated insida the waveguida,

Calitwabion cunss

T P
i i
et a ——
- e ]
Em- o :..-- s
e i
100 - b
e |
il aa fo i 14 bm B1r  ABH
vutwgm (V)

From this curve, the sensitivity in i is caleulatad wsing the below formuoda.
Vi +Yoep)
- Z; Norm,
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mvg

where

Vi=voltage readings on the 3 channels of the probe

[ M=diode compression poant given below for the 3 channels of the probe
Momu=dipole sensitivity given below for the 3 channels of the probe

Maormee dipole | Mormy dipole | Momm dipote
1 (WA ) | 2 (WOt | 3 ViV im) Ty
0.58 091 0.2
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
{m\) (m\) (mY)

113 102 100

52 CALIBRATION IN LIQUID

The calonmeter ¢ell or the wavegnide is used fo detenming the calibration in licuud nsing the formula
befowr,

l.lqwn‘
ConefF = ——
E-

s

The E-field in the hiqud 15 determimed from the SAR measurement according to the below formmla,
gl _ PSR

Liguid —

where

a=the conductivity of the ligud

p=the volmetne density of the lgud

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

For the calonmeter cell {153-450 M Hz), the formula is;

dT
SAR =c—
Edt

where
c=the specific heat for the liqud
AT/ di=the temperaturs rises over the time

For the waveguide semp (600- 73000 MHz), the tommula is

sAR =2 T
abd
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where

a=the larger cross-sectional of the waveguide
b=the smaller cross-sechional of the wavegmde
f=the slan depth for the liquid in the waveguide
Pu=the powsr deliverad to the hgiid

The below table summarize the CoswF for the calibrated ligquid. The owrves give examples for the
measured SAR depending on the voltage in some ligumd.

Ligus Freguency ConvF

HL450 450 2

HL 750 750 2.3

HLEs0 B35 233

HLEa0 800 218

HL1750 1760 233

HL1B00 1800 274

HL 18060 1800 2.25

HL 200 2000 2.38

HL 2300 2300 297

HL 2450 2450 220

HL 2600 2600 218

HL 3500 3500 1.84

HLE5Z50 3250 1.54

HL5EH0 5600 144

HL5750 5750 1.41

= Fraqossry vatidey 480t peies S5 Hz, 401 I00HT o BEMHE 0 B i o FIERHT shave fiats

SR AL A g LA
:1I-: 12E
e — 1 x L =
j_l.'\ e s i :M — - D_I.
¢ N @ W N W F 4 B W m F TR -, W o N W

6  VERIFICATION RESULTS

The figures below represent the measured linearity and axal 1sofropy For this probe, The probe
specification is +/<0.2 dB for neanty and +/<0.15 dB for waal isotropy.

tlrp cartve
il .0 T T
e =
iee e
= 8B i
8= u
B ¥ * -
{5 .
I 450 - \
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7 LIST OF EQUIFMENT

Equipment Siim mary ‘Sheet

Equipment | Manutactarer/ [ oo b Current | Next Calibration
CALIPROBE Tes s ik Eﬂr:d No cal ':':Ld:;:d. No cal|
Network Analyzer | Fonde.% Schwarz 100203 02021 D&/2026

= | R 101223 0712022 072027
Multim eter Keithley 2000 4013982 0212023 02/2026
Signal Generater R”“"E;‘M?"‘“ 183277 052022 DS/2025
Ampifier MG MODU-023-C-0002 E:""m::‘i:ﬂ:;” fﬂﬁ;ﬁmﬂ;"

Power Meter NI-USE 5680 170100013 082021 D&/2025

USE Sensar Keysight U2000A | SN: MYB2340002 102024 12027
Directional Coupler | Krytar 158020 131467 :i’:’*;:::ffﬁ;“ ‘;::I"‘m”;frizm‘f

Fluoroptic Thermom ster 4T 3=e058 Lisiran 84264 02022 42025
G | e | 20 mmow g
Waveguide MVG SN 3216 WE2_1 :’:q':fij';ﬁ‘_’ Mo el :’;q':jf;_‘;d hesoal
Liquid transition WG mﬁgﬁgu ﬁf;’:ﬁd i gﬂf:ﬁd il
Wiéaveguide MG SN 3216 VWE4_1 "::E:if' Moo ﬂﬁ:ﬁd' hiocal
Ml snisition i mr.sl‘;f;:uuu :fe?ql:fn?ﬂezd e r::::i?-::d N
Viavepuide MUG SN 3216 WE6_1 ﬂf:;;" Moo '::E‘I:;" o cal
Liguld transition Mua mﬁg_ﬂ%u ﬂ:ﬂ’:‘d Novsl :ﬂf::’d i ool
Weveguide MvG N 32116 WGE_1 'r‘g:f':;d MaL r";lj‘:;‘_’- bl
o | 0| B g [ Fo kit o
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Fage: ®10

FEMVGR IS

CERMONAN Profe vif

Thir doceser shall not be represuced, oot o Al or o1 part, wehad the wnkew goprown! of AT The oyformmtion conmmed faverr @ fo b Lo
2 fr dhat prarpese e wiich i i cubmimed and s Har To ba el b wiake ar pont wehou e app e of WP,



Diacursign Envelops 10 505251 T0-TFEF 4855500 1-F 3 1083 3 TFS3F

COMOSAR E-FIELD FEOBE CALIBRATION REPORT Bel ACR1Z2EIBESA

Wisveguids MYG SM 32M6 WG10_1 ﬁfqﬁ'ﬁd Nocs ::';'L':f:ﬁd i
52216 |alidaied. Nocal | Walidated. Mo cal

biquid transition Mve WELIO_3E500_1 fequired, equired
Vaveguide MVG SN 3216 WG12_1 'r":::f':;:d Noom ':::ﬁf;:d bk
— - SN3216  |alidated Nocal  Walidated Nocal

Liquid transifion ik WGLIQ_5E000_1 fequired. required
Viaveguide ME SH 3216 WET4_1 ':“;f:i;’:f N 'r‘:::::d Nopal
oy - EM 3218 Malidated Mo cal Malidated, Mo cal

Liquid transition s WGLIO_7G000_1  pequired. required

Tempeaure | HUMIAY  Testo 124 H1 44235403 0212024 0212027
ensor
—
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This document presends the method and resills from an sccoredited SAR reference dipole cahibration
performed in MVG usime the COMOSAR test bench. Al calibmtion resulis are traceable
raxtional metrology Institations
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1 INTRODUCTION

This document confains a sumimary of the requirements set forth be the IECAEEE 6220%-1528 and
FOC KDBSeSood DO standards for reference dipoles wsed for SAR measurement syvslzm

vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test
Dravice Type COMOSAR B35 MHz REFEEENCE DIPOLE
Manufachurer MVG
Made] S1DE3S
Senial Number | 516-DIPOGEIS-300
Product Comdition (new / usad) Used

3 PRODUCT DESCRIFTION

31 GENERAL INFORMATION

MVEs COMOSAR Validation Dipoles are built in aceordanes to the [ECIEEE 62209-1328 and
FOO KDBR65Aa64 01 standards The product is designed for use wath the COMOSAR test bench
only, however, being built in accordance to relevant standards, if can be used in others SAR test
beraches as lorg as the final user take care that the presoribed 511 and SAR tarpet valoe are met.

Figure 1 - MVG COMOSAR Falidation Dipole

Pegge: 478
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4 MEASUREMENT METHOD

The IEC/IEEE 622091528 and FCC KDBRAS664 D01 standards specify the mechani cal components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipobes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 mum phantoin shell thickness: A direct method is wsed with & [S0ET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
betier, The 511 measurement shall be performed against a liquud filled flat phaniom and wsing a
preseribed spacer, with the phantom constricted as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and s calibration kit both wath a valid 1S017023
calibaatici

43 SARREQUIREMENTS

Tha IECVIEEE 82200-1528 and FOU KDE&E6 5064 DO standards provids requirements for reference
dipoles usad for svstem validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT INCERTAINTY

531 MECHANICAL DMMEMSIONS

For the measurement in the rangs 0=-300min, the estmated expanded uscertainty (k=2 in calibration
for the dimension measarement in mm 15 +/-0, 20 mm with respeet o measurement conditions.,

For the messurement in the mange 300-4530mm, the estmated exponded wnecertwinty (k=2) in
calibration for the dimension measurement i mm s +H-0044 mm wath respect o measuremend
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 511 parameter in near 15 +/-0.08
with respect to measimrement conditions.

533 BAR

The guidelines outhined in the IECTEEE 02209-1528 and FCC KDERaSood DO standards wers
followed 1o generate the measurement uncertainty for validation measursments

The estimated expanded uncertainty (k=23 in galibration for the g and 102 SAR measurement in
Wike is +/-19% with respect to measwremeant condifions,
Foge: 38
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6  CALIBRATION RESULTS
a1 MECHANICAL DIMEMSIONS

L. mm I o num

Measured Required Measured Required Measured Required
: 16100 +/- 2% - B8O +/- 2% . 360 +/- 2%

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Fingtny, MM
s 1] ] Ui} Fu B S it X L

Frequency (MHz) $11 parameter (dB) Requirement {dB) Impedance
A5 2183 -200 54,207 - 5.3
63 BAR

The IECIEEE 62209-1 528 and FOC KDESoSood D01 standards state that the system validation
mieasurements must be performed usng a reference dipole mesting the fore mentioned return loss
and mechanical dimension raquirements. The validation measurement mst be performed against a
liquid filled flat phantom, with the phantom constmicted as owtlined in the fore mentioned standards.
Per the standards, the dipole shall be postionad below the bottom of the phantom, with the dipoie
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
dipole at the desernibed distance from the bottom surface of the phantom by using a presenbed spacer

631 SAR walh Head Ligusd

The IECIEEE 62209-1 528 and FOC KDBBRos604 DO] standards state that the svstem validation
rreasuraments should produes the SAR values shown below (for phantom thickness of 2 mm], within
the uncertanty for the system validation  All SAR values are nommalized to 1 W forward power. [n
bracket, the measured SAR is grven with the used input power,
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Sodbware OPFENSAR VS
Phantom M 1300 8 AMGE
Frobe A -EPGO-H18
Lagusd Henil Liguad Vabies: s’ - <44 sigia © 001
Drstans e between dipede center and ligquid 130 mm
Area scim resodubion =ty =S
oo Scan Besolifion de=Rrnery cy=Raron'ile=5mrn
Frequency B35 Milz
Ingnst power 20 dBm
Ligusd Temperature 20+ 1 M0
Lab Temperature 0+ 150
Lab Humidity 30-700 2
Frequency 1g SAR (W/ks) 1lg SAR (W/ke
Measmured | Measured Target Measured | Measured Target
nornilized | pormalized normalized | normalized
e 1W o 1W o 1W o 1W
R35 MHz 0.97 367 9,56 (163 06,29 6.22
A
i LE
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T LIST OF EQUIFMENT

ipment | Manufacturer/ [ 1 Current | Nest Calibration
Walidated, Mocal  Maldated. Mo ca
SAM Phantom MG SN 1309 SAMGs | EES ) 'I
. Walidated, Mo eal Malldated,  Ne  eal|
COMOSAR Test Bench|  Version 3 A by o
Network Analyzer | OMd2 % Seware 100203 082021 o026
Metwork Analyzer — | Rohde & Schwar

e ity 1223 o7r2022 o707
Calipers Mitutoye SN 0008732 1112022 1112025
Reference Probe MUS 4424 EPGO-443 05/2025 D5I2026
Mustim ater Kaithley 2000 4013082 0212003 t200s
Sigral Generator Hoh“ﬂ&..ﬂim 183277 052022 052026

Charactenized price to |Characterized prior to

INBRAr il MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power Meter NI-USE 5680 170100013 062021 DE2006
Prowar Mates Keysight L30004 | Sk MYSZ340002 1072024 12027

E Characterized price to |{Characterized prior to

Directional Coupler | Krytar 158020 o test. Mo cal required, |test. Mo cal reguired
Temperaiure ! HUMIdRY]  Tests 184 H1 44235403 1012024 10207
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SAR Reference Dipole Calibration Report

Ref s ACR.139.12 25 BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO "AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: 4611-DIP1 GROO-186

Calibrated at MY G
21 de Ia pointe du diable
Technopiile Brest lrodse — 295 avenne Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/12/2025
s, cofrac

L s e,
e E

FTALDMMAGE

Avseiatieas F1-ATRD add B1-6814

Scope availshle on gww ofrac il

Thie wie o the Cilvac brdred s fie aeceedivinion referemees i ol noss any moprod it

Sty

Thas document presents the method and results from an sccredited SAR reference dipale colibrution
performed m MVG using the COMOSAR tes bench All colibration results are traceable to
raational metrology institutions.

."-'wg.:' IR




Bocusign Ervalope (D 5085 T C-TFEF4SEG-B00 1-FE 1003 2T FEAF

mvs SAR BEFERENCE DIFOLE CALIBRATION REPORT RaC AR I TIREA L
Nepmre Franie o Diyge Signatire
FPrepared by Pedro Ruiz Technical Manager 519/2025 Prspa
Checked & Pedro Ruiz Techmical Manager | 5/19/2025 ol
apyproied by
Authavized by Kim Rutkowski Quality Manager ~ [/1%/2025 f Widberde, 2OTEOWST
e OCEEELTADI T
Crstomer Name
ATTESTATION
; OF GLOBAL
Dereibution COMPLIANCE
00 LT,
T Neprme Date Modifications
A Pedro Be SAH02S Imtial release
Fiage: 18

Teangaate  AUK.DODN. FEMVGHISSUE SAN Boferdncy Dignie v
Thur docymse zhalll mol be produced, eeoeet o Y o o7 part, wishad the witer gprowe! of MFS, T infarmarion condmnes e @ o be et
vy Foow S primoge for vl i U8 s e e & o 1o b mekoasrd 0 winale o parT vk wrste agprae! of ATFT,



Bocusign Ervalope (D 5085 T C-TFEF4SEG-B00 1-FE 1003 2T FEAF

mvE SAR REFERENCE DIPOLE CALIBRATION REFORT Rab AT 132 I EES A

TABLE OF CONTENTS

T eI IR T o i vt s o A T e G i 4
31 Geneml Information 4
4 Measurement Method oo PP R R e e 5
41 Mechanical Reqmrements 5
42 511 parameter Requrements 5
43 SAR Recquirements 5
51 Mechamcal dimensions b
5.2 511 Parameter
53 SAR

G e A e L e e e S S it

(=%

6.1 Mechamical Thmensions

-

a2 511 parameter
63  SAR
Kart of FaPTIETEE i iae b o a0 o i o e R L AT S b b o

o

7

Poage: W8

Teamgalaly ACE.DODUN, FEMVGRISSTUE SAK Beferdncy Digmle v
T docyme zhalil ot be oproduced, exoeet on i o o7 part, wishad the wrter gpprows! of WP, T infarmarion condmnes e @ o be e
vy Foow S primoge for vl i U8 s e e & o 1o b mekoasrd 0 winale o parT vk wrste agprae! of ATFT,



Bocusign Ervalope (D 5085 T C-TFEF4SEG-B00 1-FE 1003 2T FEAF

mvE SAR REFERENCE DIPOLE CALIBRATION REFORT Rab AT 132 I EES A

1 INTRODUCTION

This document comtains a swnimary of the requirements set forth by the IECTEEE 62209-1528 and
FOO KDBRGSGG4 DO standards for reference dipoles wsed for SAR measurement svstem

validations amd the messurements that were performed to verfy that the produet comphies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test
Drevice Type COMOSAR 1800 MHz REFERENCE DIFOLE
Manufachorer MVG
Madz] 100 BO0
Serial Number Ao 1-DIP1GRM0-186
Product Comndition {naw [ usad) Used

3 PRODUCT DESCRIFTION
31 GENERAL INFORMATION

MVGs COMOSAR Vahdahon Dipoles are built in accordanes to the IECAEEE 02209-1528 and
FOO KDBEGSG64 D01 standards, The product 1= designed for nse with the COMOSAR test bench
only, howeves, being built in sccordanee to relevant standards, it can be used in others AR test
berches as long as the final user take care that the preseribed 511 and SAR farpet valoe are met.

Figure 1 - A1 COMOSAR Falidanion Dipole
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4 MEASUREMENT METHOD

41 MECHANICAL REQUIREMENTS
The IEC/IEEE 622091528 and FCC KDBRA 5664 D01 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 thackness therefore
the dipoles sold for use with the COMOSAR test bench comply with the requiremants set forth fora
2 moum phantein shell thickness. A direct methed is wsed with & [S0ET023 calibrated caliper.

42 511 PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
betler, The 511 measurement shall be performed against a liquid filled fat phanfom and wsing a
prescribed spacer, with the phantom constructed as outlined in e fore mentioned standards. A direct
methed 15 used with a petwork analyser and sts calibration kit both with a wvalid [SO170235
calibration.

43 SAR REQUIREMENTS

The IECIEEE 62209=1528 and FOC KDBERG 5664 D01 standards provide requirements for refarence
dipeles used for system validation measurements. The following measurements were performead to
verify that the product complies with the fore-mentioned standards.

5 MEASUREMENT INCERTAINTY

31 MECHANWICAL DMMEMSIONS

For the measurement i the range 0-300mm, the estmated expandead mcertainty (k=2) in calibration
for the dimension measarement i mom 15 +/-0, 20 mm with respeet fo measurement conditions.,

For the measurement in the mange 300-450mm, the estmated exponded wneertwnty (=2} in
calibratich for the dimension measurament i fm s H-044 mm wiath respect 10 méasirement
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 311 parameter in linear 15 +/-0.08
with respect o measimement conditions.

53 SAR

The guidelines outhned in the IECTEEE 02209-1528 and FCC KDERaSood D01 standards wers
followed to generate the measurement uncedaimty for validahion measursments

The estimated expanded uncertainty (k=2) in calibration for the Iz and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions,
Poge; 5°5
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6  CALIBRATION RESULTS

6.1 MECHANICAL DIMEMSIONS

L. mm I v o num

Measured Required Measured Keguired Measured Hequired

T2.00 4/- 2% . 41,70 +/= 2% . 3.60 +- 2%

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Frequency {MHz) 511 parameter (dE) Requirement (dB) Impedance
1800 -25.77 -0 4586 + 2. 1iE3
63 BAR

The IECEEE 62209-1 528 and FOC KDESoSeod D01 standards state that the systam validation
measurements must be performed usang a reference dipole mesting the fore mentionsd return loss
and mechanical dimension raquirements, The validation measorement mist be performed against a
lquid filled flat phantom, with the phantom construgted as outlined in the fore mentioned standards.
Per the stamdards, the dipola shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
drpole at the desenibed distance from the bottom surface of the phantom by using a presenbed spacer

631 SAR with Head Ligud

The IECVIEEE 62209-1 528 and FOO KDBRoS664 DO standards state that the svstem validahon
rreasraments should produes the SAR values shown below (for phantomn thickness of 2 mm], within
the uncertanty for the system validation. All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used wnput power,
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Software OFEMEAR W3
HFiantoen 52 1409 EAMAE
Probe 3523-FP00-1 19
Liqul Hend Ligund Values: eps’ - 42.2 sigma - | 39
TDastance between dipode center anid ligad 10Ul srumy
Aren scm resehution dhr=8mmychy =Hmm
Foon Scan Besolumion =Ry dy =B dar=Smim
Freguency 1 B MHz
Inpuil power 204 Ben
Liquil Tamperature 204+ |50
Lab Temperature 0+~ 150
Lab Hiznidity F0-T0 %
Frequency 1g SAR (W/ks) 1hg SAR (W /ke
Measured | Measured Targzet Measured Measured Targel
normalized | normalized normalized | pormalized
o IW by TW to 1W o 1V
1300 MHz X 3a. ]l 3EAQ 1.90 19.04 2010
A
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T LIST OF EQUIFMENT

Eguipment Summary Shest

Thar docymse zhalil ot be oproduced, exoeet or i o o7 part

Equipment | Manufacturer/ | o oo Lo | Current | Next Calibration
Walidated, Mocal  Maldated. Mo &
SAM Phantom WG SN 1309 SAMGS |0 irag  oquined “1
Malidated. Mo cal Nalidatad. Mo call
COMOSAR Test Bench Wersion 3 £ rociuired. aciuired,
Network Analyzer R"hd"z‘?‘uﬁ’“"m 100203 OR/Z021 OA/I00E
Metwork Analyzer = | Rohde & Schwamz
Pl P 101223 arz0e2 72027
Calipers pibuteryis SN OOOETAE 12002 1142025
Referenca Probe MG 3523 EPGO-420 1112024 1142025
Ui stor Keithley 2000 4013882 022023 CRA026
Signal Generator Hm"‘;ﬁ‘sﬂm W 183277 05/2022 OS/2026
Charactenized price o |Characterized prior to
INBRAr i MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power hster HI-LUSE 5530 170100013 062021 062026
Frovaar Metes Keysight L20004 | SN MYE2340002 12024 ey
Characterized prior to |Characterized prior fo
Dtrectional Coupler Krytar 158020 131487 lest. Mo cal required, |test, No cal required
T“""‘“";‘;;L_”""”"" Tests 184 H1 44735403 1062024 1002027
Fage; &5
Teamidale  ACEDODUY, FEMVGRINSTE SAK Referdace Digeie vif
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SAR Reference Dipole Calibration Report

Ref: ACR.139.13.25.BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHALI
STREET

BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: 2915-DIP1G900-389

Calibrated at MV G
L1 dela pointe do diable
Technopile Brest Iroise — 295 avenne Alexis de Rochon
29280 PLAOUSANE - FRANCE

Calibration date: 05/15/2025
e, cofrae
H o

L
& A

FTALOMMALE

Mimredilntions H1-6739 ma #1081 4
Frops avallabie on s dolne i

Sy

This document presends the method and resufs from an sccredited SAR reference dipole cohbration
performed in MVG using the COMOSAR test bench.  All calibmtion resulis are taceable
raxtional metrology Insttations.
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1 INTRODUCTION

This document comtains a summary of the requirements set forth by the IECTEEE 62209-1528 and
FOC KDBSeSood DO standards for reference dipoles wsed for SAR measurement syvslzm

vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test

Dravice Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufachurer MVG

Made] 100 S0

Senial Number 201 5-DIPLGR00-38%

Product Comdition (new / usad) Lsad

3 PRODUCT DESCRIFTION

31  GENERAL INFORMATION

MVEs COMOSAR Validation Dipoles are built in aceordanes to the [ECIEEE 62209-1328 and
FOO KDBR65Aa64 01 standards The product is designed for use wath the COMOSAR test bench
only, however, being built in sccordance to relevant standards, it can be nsed in others SAR test
beraches as lorg as the final user take care that the presoribed 511 and SAR tarpet valoe are met.

Figure 1 - MG COMOSAR Valtdarion Dipole
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4 MEASUREMENT METHOD

The IEC/IEEE 622091528 and FCC KDBRAS664 D01 standards specify the mechani cal components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipobes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 mum phantoin shell thickness: A direct method is wsed with & [S0ET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
betier, The 511 measurement shall be performed against a liquud filled flat phaniom and wsing a
preseribed spacer, with the phantom constricted as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and s calibration kit both wath a valid 1S017023
calibaatici

43 SARREQUIREMENTS

Tha IECVIEEE 82200-1528 and FOU KDE&E6 5064 DO standards provids requirements for reference
dipoles usad for svstem validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT INCERTAINTY

531 MECHANICAL DMMEMSIONS

For the measurement in the rangs 0=-300min, the estmated expanded uscertainty (k=2 in calibration
for the dimension measarement in mm 15 +/-0, 20 mm with respeet o measurement conditions.,

For the messurement in the mange 300-4530mm, the estmated exponded wnecertwinty (k=2) in
calibration for the dimension measurement i mm s +H-0044 mm wath respect o measuremend
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 511 parameter in near 15 +/-0.08
with respect to measimrement conditions.

533 BAR

The guidelines outhined in the IECTEEE 02209-1528 and FCC KDERaSood DO standards wers
followed 1o generate the measurement uncertainty for validation measursments

The estimated expanded uncertainty (k=23 in galibration for the g and 102 SAR measurement in
Wike is +/-19% with respect to measwremeant condifions,
Foge: 38
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6  CALIBRATION RESULTS
a1 MECHANICAL DIMEMSIONS

L. mm I o num

Measured Required Measured Required Measured Required
: GR.00 +/- 2% - 3350 +- 2% . 360 +/- 2%

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Fingtiny, MM
12D b = 134

Frequency (MHz) 511 parameter (dE) Requirement (dB) Impedance
1900 -24.01 =21 47 803 + 56002
63 BAR

The IECIEEE 62209-1 528 and FOC KDESoSood D01 standards state that the system validation
mieasurements must be performed usng a reference dipole mesting the fore mentioned return loss
and mechanical dimension raquirements. The validation measurement mst be performed against a
liquid filled flat phantom, with the phantom constmicted as owtlined in the fore mentioned standards.
Per the standards, the dipole shall be postionad below the bottom of the phantom, with the dipoie
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
dipole at the desernibed distance from the bottom surface of the phantom by using a presenbed spacer

631 SAR walh Head Ligusd

The IECIEEE 62209-1 528 and FOC KDBBRos604 DO] standards state that the svstem validation
rreasuraments should produes the SAR values shown below (for phantom thickness of 2 mm], within
the uncertanty for the system validation  All SAR values are nommalized to 1 W forward power. [n
bracket, the measured SAR is grven with the used input power,
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Sodbware OPFENSAR VS
Phantom M 1300 8 AMGE
Frobe A -EPGO-H18
Laipusd Heail Liguad Vabies: g’ - 42.4 sigra - |30
Distane e betwesn dipode cenber and Fiquid 1 0.0y mm
Area scim resodubion =ty =S
Zoom Sean Besoligion =Ry cy =Raronile=5%mmem
Frequency 1500 Mz
Ingnst power 20 dBm
Ligusd Temperature 20+ 1 M0
Lab Temperature 0+ 150
Lab Humidity 30-700 2
Frequency 1g SAR (W/ks) 1lg SAR (W/ke
Measmured | Measured Target Measured | Measured Target
nornilized | pormalized normalized | normalized
e 1W o 1W o 1W o 1W
1200 MHz 198 3983 39,70 206 200,59 20.50
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T LIST OF EQUIFMENT

ipment | Manufacturer/ [ 1 Current | Nest Calibration
Walidated, Mocal  Maldated. Mo ca
SAM Phantom MG SN 1309 SAMGs | EES ) 'I
. Walidated, Mo eal Malldated,  Ne  eal|
COMOSAR Test Bench|  Version 3 A by o
Network Analyzer | OM02 % Sehware 100203 082021 02026
Metwork Analyzer — | Rohde & Schwar

Calibration kit ZV-Z235 i Sl i
Calipers Mitutoye SN 0008732 1112022 1112025
Reference Probe MUS 4424 EPGO-443 05/2025 D5I2026
Mustim ater Kaithley 2000 4013082 0212003 t200s
Sigral Generator Hoh“ﬂ&..ﬂim 183277 052022 052026

Charactenized price to |Characterized prior to

INBRAr il MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power Meter NI-USE 5680 170100013 062021 DE2006
Prower Meter Keysight U20004 | SN MYE2340002 12024 ey

E Characterized price to |{Characterized prior to

Directional Coupler | Krytar 158020 o test. Mo cal required, |test. Mo cal reguired
Temperaiure ! HUMIdRY]  Tests 184 H1 44235403 1012024 10207
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SAR Reference Dipole Calibration Report

Ref ACR.139.15 25 BES A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2300 MHZ
SERIAL NO.: 2216-DIP2ZG300-412

Calibrated at MY G
21 de Ia pointe du diable
Technopiile Brest lrodse — 295 avenne Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/ 16/2025
s, cofrac

L s e,
e E

FTALDMMAGE

Avseiatieas F1-ATRD add B1-6814

Scope availshle on gww ofrac il
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Sty

Thas document presents the method and results from an sccredited SAR reference dipale colibrution
performed m MVG using the COMOSAR tes bench All colibration results are traceable to
raational metrology institutions.
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mvs SAR REFERESCE DIFOLE CALIBRATION REPORT Rof ACH 1305 EIEER A

1 INTRODUCTION

This document comtains a swnimary of the requirements set forth by the IECTEEE 62209-1528 and
FOO KDBSaSood DO standards for reference dipoles wsed for SAR measurement svslzm

vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test
Drevice Type COMOSAR 2300 MHz REFERENCE DIPOLE
Manufachurer MVG
Madz] 102 300
Senal Number 2M6-DIP2G300-412
Product Comndition {naw [ usad) Used

3 PRODUCT DESCRIPTION

31  GENERAL INFORMATION

MViE's COMOSAR Validation Dipoles are built in accordance to the [ECIEEE 022091328 and
FOO KDBEGSG64 D01 standards, The product 1= designed for nse with the COMOSAR test bench
oaly, however, being built in sccordance to relevant standards, it can be nsed in others SAR test
berches as long as the final user take care that the preseribed 511 and SAR farpet valoe are met.

Figure 1 — MG COMOSAR Valtdation Dipole
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III SAR REFERENCE DIPOLE CALIBRATION REFORT Rab ACE I3 12 EES A

4 MEASUREMENT METHOD

The IECVIEEE 622091528 and FCC KDBERGSG664 D01 standards specifi the mechamical components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipofes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 oum phantoin shell thickness. A direct method is wsed with & [SOET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
better, The 511 measurement shall be performed against a liquud filled fat phanfom and wsing a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and its calibration kit both with a valid 150170235
calibration.

43 SARREQUIREMENTS

Tha IEC/IEEE 82200-1528 and FOC KDE&6 5064 DO standards provids requirements for reference
dipeles used for system validation measurements, The following measurements were performead to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT UINCERTAINTY

31 MECHANWICAL DMMEMSIONS

For the measurement in the range 0=-300min, the estmated expanded useertainty (k=2 in calibration
for the dimension measarement i mom 15 +/-0, 20 mm with respeet fo measurement conditions.,

For the measurement in the mange 300-450mm, the estmated exponded wneertwnty (=2} in
calibratich for the dimension measurament i fm s H-044 mm wiath respect 10 méasirement
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 311 parameter in linear 15 +/-0.08
with respect o measimement conditions.

53 EBAR

The guidelines outhned in the IECTEEE 02209-1528 and FCC KDERaSood D01 standards wers
followed to generate the measurement uncedaimty for validahion measursments

The estimated expanded uncertainty (k=2) in calibration for the Iz and 10g SAR measurement in
Wike is +/-19% with respect to measiemeant condifions,
Figge; 375
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6  CALIBRATION RESULTS
ol MECHANICAL DIMENSIONS
1, mm b ol mun
Measured Required Measured Required Measured Required
5550 +/- 2% - 3260 +/- 2% . 360 +/- 2%
6.2 511 PARAMETER
o.2.1 X110 parameter in Head Ligmd
.'.'_'\': F. '-“M‘:; II-.1_.: ."_l J98 P | S0
[t
4L
o
=Y
Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance
2300 -21.01 -1 S0+ 8. TE

63 BAR
The IECEEE 62209-1 528 and FOC KDESoSeod D01 standards state that the systam validation
measurements must be performed usang a reference dipole mesting the fore mentionsd return loss
and mechanical dimension raquirements, The validation measorement mist be performed against a
lquid filled flat phantom, with the phantom construgted as outlined in the fore mentioned standards.
Per the stamdards, the dipola shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
drpole at the desenibed distance from the bottom surface of the phantom by using a presenbed spacer

6.3.1 SAE with Head Ligud
The IECVIEEE 62209-1 528 and FOO KDBRoS664 DO standards state that the svstem validahon
rreasraments should produes the SAR values shown below (for phantomn thickness of 2 mm], within
the uncertanty for the system validation. All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used wnput power,
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Fab ACR 122 155 EES A

Solbware DPEMNSAR V5
Phantom 8B 1300 S AMGE
Frobe A -EP G013
Lagusd Hepl Liguod Vabues: eps' - 42.1 sigma - 176
Distanc e bebween dipode center and liguid 1.0 mm
Area scim resodubion =ty =S
Zoom Sean Besoligion dse=Srmery cy =Soromile=3mmem
Frequency 2300 Mz
Ingnst power 20 dBm
Ligusd Temperature 20 +- 1 M0
Lab Temperature 0+ 150
Lab Humidity 3070 2
Frequency 1g SAR (W/ks) 1lg SAR (W/ke
Measured | Measured Target Measured | Aeasured Target
normlized | pormalized normalized | normalized
o 1W o 1W o IW o 1W
2300 MHz 4,87 48,73 4870 133 2333 23.31)
N\ »
] -
+ | \
L .E II: N
2 i
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l,. e N
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- L] S
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Fab ACR 122 155 EES A

7

LIST OF EQUIPMENT

T dooeme 2hall mot b o rociuced, exoeet o o i pore

Validated, NMocal  Nalidated. Mo ca
SAM Phantem MG SN 1309 SAMGs |2 EES ) 'I
. Malidated, Moeal Malidated.  Ne eall
COMOSAR Test Bench|  Version3 MA g o
Network Analyzer | OM02 % Sehware 100203 082021 082026
Metwork Analyzer — | Rohde & Schwams

Calibration kit ZV-Z235 Pikszes e i
Calipers Mitutoye SN 0008732 1172022 1112025
Reference Probe MVG 4424 EPGO-443 05/2025 D5/2028
Muimeter Keithley 2000 4013082 022023 022026
Signal Generator Hm"‘;ﬁ‘sﬂm e 183277 05/2022 OS/2026

Charactenized price o |Characterized prior to

INBRAr il MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power Meter NIUSB 5620 170100013 08/2021 D6/2026
Power Meter Keysight L20004 | SN MYE2340002 12024 ey

E Characterzed price to |{Characterized prior to

Directional Coupler | Krytar 158020 R test. Mo cal required, |test. Mo cal reguired
Temperiie ! Sumidty]  Tests 184 H1 44235403 102024 1002027

Figge: 55
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ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO "AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: 2915-DIP2G450-393

Calibrated at MY G
21 de Ia pointe du diable
Technopiile Brest lrodse — 295 avenne Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/ 16/2025
s, cofrac
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Thas document presents the method and results from an sccredited SAR reference dipale colibrution
performed m MVG using the COMOSAR tes bench All colibration results are traceable to
raational metrology institutions.
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mvs SAR REFERESCE DIFOLE CALIBRATION REPORT Rof ACH 130 G EIEER &

1 INTRODUCTION

This document comtains a swnimary of the requirements set forth by the IECTEEE 62209-1528 and
FOO KDBSaSood DO standards for reference dipoles wsed for SAR measurement svslzm

vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test
Drevice Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufachurer MVG
Madz] SI2 450
Senal Number 2901 5-DIP2G450-393
Product Comndition {naw [ usad) Used

3 PRODUCT DESCRIPTION

31  GENERAL INFORMATION

MViE's COMOSAR Validation Dipoles are built in accordance to the [ECIEEE 022091328 and
FOO KDBEGSG64 D01 standards, The product 1= designed for nse with the COMOSAR test bench
oaly, however, being built in sccordance to relevant standards, it can be nsed in others SAR test
berches as long as the final user take care that the preseribed 511 and SAR farpet valoe are met.

Figure 1 — MG COMOSAR Valtdation Dipole
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4 MEASUREMENT METHOD

The IECVIEEE 622091528 and FCC KDBERGSG664 D01 standards specifi the mechamical components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipofes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 oum phantoin shell thickness. A direct method is wsed with & [SOET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
better, The 511 measurement shall be performed against a liquud filled fat phanfom and wsing a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and its calibration kit both with a valid 150170235
calibration.

43 SARREQUIREMENTS

Tha IEC/IEEE 82200-1528 and FOC KDE&6 5064 DO standards provids requirements for reference
dipeles used for system validation measurements, The following measurements were performead to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT UINCERTAINTY

31 MECHANWICAL DMMEMSIONS

For the measurement in the range 0=-300min, the estmated expanded useertainty (k=2 in calibration
for the dimension measarement i mom 15 +/-0, 20 mm with respeet fo measurement conditions.,

For the measurement in the mange 300-450mm, the estmated exponded wneertwnty (=2} in
calibratich for the dimension measurament i fm s H-044 mm wiath respect 10 méasirement
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 311 parameter in linear 15 +/-0.08
with respect o measimement conditions.

53 EBAR

The guidelines outhned in the IECTEEE 02209-1528 and FCC KDERaSood D01 standards wers
followed to generate the measurement uncedaimty for validahion measursments

The estimated expanded uncertainty (k=2) in calibration for the Iz and 10g SAR measurement in
Wike is +/-19% with respect to measiemeant condifions,
Figge; 375
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6  CALIBRATION RESULTS
a1 MECHANICAL DIMEMSIONS

L. mm I v o numn

Measured Required Measured Required Measured Required
: 51.50 +/- 2% - 30,40 +- 2% . 3.60 +/- 2%

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Fingtiny, MM
BE LR ) AT B FAEL L S man 1)

Frequency (MHz) 511 parameter (dE) Requirement (dB) Impedance
2450 -35.4% -2} 32363 + 4.8k}
63 BAR

The IECEEE 62209-1 528 and FOC KDESoSeod D01 standards state that the systam validation
measurements must be performed usang a reference dipole mesting the fore mentionsd return loss
and mechanical dimension raquirements, The validation measorement mist be performed against a
lquid filled flat phantom, with the phantom construgted as outlined in the fore mentioned standards.
Per the stamdards, the dipola shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
drpole at the desenibed distance from the bottom surface of the phantom by using a presenbed spacer

631 SAR with Head Ligud

The IECVIEEE 62209-1 528 and FOO KDBRoS664 DO standards state that the svstem validahon
rreasraments should produes the SAR values shown below (for phantomn thickness of 2 mm], within
the uncertanty for the system validation. All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used wnput power,

TN MR i 10 O e
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Lagusd Hepdl Liguad Vabues: eps' - 416 sigma - |88
Distanc e bebween dipode center and liguid 1.0 mm
Area scim resodubion =ty =S
Zoom Sean Besoligion dse=Srmery cy =Soromile=3mmem
Frequency 2450 Mz
Ingnst power 20 dBm
Ligusd Temperature 20 +- 1 M0
Lab Temperature 0+ 150
Lab Humidity 30-T00 B
Frequency 1g SAR (W/ks) 1lg SAR (W/ke
Measured | Measured Target Measured | Aeasured Target
normlized | pormalized normalized | normalized
e 1W o 1W o 1W o 1W
2450 MHz 528 5285 52,40 245 24.33 24.00
Uy .
S .
L .1: e
: Fua
e H g
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LIST OF EQUIPMENT

T dooeme 2hall mot b o rociuced, exoeet o o i pore

Validated, NMocal  Nalidated. Mo ca
SAM Phantem MG SN 1309 SAMGs |2 EES ) 'I
. Malidated, Moeal Malidated.  Ne eall
COMOSAR Test Bench|  Version3 MA g o
Network Analyzer | OM02 % Sehware 100203 082021 082026
Metwork Analyzer — | Rohde & Schwams

Calibration kit ZV-Z235 Pikszes e i
Calipers Mitutoye SN 0008732 1172022 1112025
Reference Probe MVG 4424 EPGO-443 05/2025 D5/2028
Muimeter Keithley 2000 4013082 022023 022026
Signal Generator Hm"‘;ﬁ‘sﬂm e 183277 05/2022 OS/2026

Charactenized price o |Characterized prior to

INBRAr il MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power Meter NIUSB 5620 170100013 08/2021 D6/2026
Power Meter Keysight L20004 | SN MYE2340002 12024 ey

E Characterzed price to |{Characterized prior to

Directional Coupler | Krytar 158020 R test. Mo cal required, |test. Mo cal reguired
Temperiie ! Sumidty]  Tests 184 H1 44235403 102024 1002027
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BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: 2216-DIP2ZGHI0A07

Calibrated at MY G
21 de Ia pointe du diable
Technopiile Brest lrodse — 295 avenne Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/ 16/2025
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Thas document presents the method and results from an sccredited SAR reference dipale colibrution
performed m MVG using the COMOSAR tes bench All colibration results are traceable to
raational metrology institutions.
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1 INTRODUCTION

This document comtains a swnimary of the requirements set forth by the IECTEEE 62209-1528 and
FOO KDBSaSood DO standards for reference dipoles wsed for SAR measurement svslzm
vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards,

I DEVICE UNDER TEST

Device Under Test

Drevice Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufachurer MVG

Madz] S0 G00

Senal Number 2M6-DIP2Ga00-407

Product Comndition {naw [ usad) Used

3 PRODUCT DESCRIPTION

31 GE M il

MViE's COMOSAR Validation Dipoles are built in accordance to the [ECIEEE 022091328 and
FOO KDBEGSG64 D01 standards, The product 1= designed for nse with the COMOSAR test bench
oaily, howewver, being built in sccordance to relevant standards, it can be nsed in others SAR test
berches as long as the final user take care that the preseribed 511 and SAR farpet valoe are met.

Figure 1 - AG COAGOSAR Validarion Dipole
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4 MEASUREMENT METHOD

The IECVIEEE 622091528 and FCC KDBERGSG664 D01 standards specifi the mechamical components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipofes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 oum phantoin shell thickness. A direct method is wsed with & [SOET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
better, The 511 measurement shall be performed against a liquud filled fat phanfom and wsing a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and its calibration kit both with a valid 150170235
calibration.

43 SARREQUIREMENTS

Tha IEC/IEEE 82200-1528 and FOC KDE&6 5064 DO standards provids requirements for reference
dipeles used for system validation measurements, The following measurements were performead to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT UINCERTAINTY

31 MECHANWICAL DMMEMSIONS

For the measurement in the range 0=-300min, the estmated expanded useertainty (k=2 in calibration
for the dimension measarement i mom 15 +/-0, 20 mm with respeet fo measurement conditions.,

For the measurement in the mange 300-450mm, the estmated exponded wneertwnty (=2} in
calibratich for the dimension measurament i fm s H-044 mm wiath respect 10 méasirement
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 311 parameter in linear 15 +/-0.08
with respect o measimement conditions.

53 EBAR

The guidelines outhned in the IECTEEE 02209-1528 and FCC KDERaSood D01 standards wers
followed to generate the measurement uncedaimty for validahion measursments

The estimated expanded uncertainty (k=2) in calibration for the Iz and 10g SAR measurement in
Wike is +/-19% with respect to measiemeant condifions,
Figge; 375
Teamgalaly ACE.DODUN, FEMVGRISSTUE SAK Beferdncy Digmle v

T docyme zhalil ot be oproduced, exoeet on i o o7 part, wishad the wrter gpprows! of WP, T infarmarion condmnes e @ o be e
vy Foow S primoge for vl i U8 s e e & o 1o b mekoasrd 0 winale o parT vk wrste agprae! of ATFT,



Decirsign Ernvatape 1D 5

N TE- TFEF 495 B0 1 10AE 2T FEAF

mvG SAR BEFERENCE DIFOLE CALIBRATION REPORT b L e

6  CALIBRATION RESULTS
a1 MECHANICAL DIMEMSIONS

L. mm I v o numn

Measured Required Measured Required Measured Required
: 48,50 +/- 2% - 2B.80 +/- 2% . 3.60 +/- 2%

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Frequency (MHz) 511 parameter (dB) Requirement (dB) Inpedance
2000 -24 8% -2 46,662 + 4. 31}
63 BAR

The IECEEE 62209-1 528 and FOC KDESoSeod D01 standards state that the systam validation
measurements must be performed usang a reference dipole mesting the fore mentionsd return loss
and mechanical dimension raquirements, The validation measorement mist be performed against a
lquid filled flat phantom, with the phantom construgted as outlined in the fore mentioned standards.
Per the stamdards, the dipola shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the Qat phantom, with the top surface of the
drpole at the desenibed distance from the bottom surface of the phantom by using a presenbed spacer

631 SAR with Head Ligud

The IECVIEEE 62209-1 528 and FOO KDBRoS664 DO standards state that the svstem validahon
rreasraments should produes the SAR values shown below (for phantomn thickness of 2 mm], within
the uncertanty for the system validation. All SAR values are nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used wnput power,

TN MR i 10 O e
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Dhistar & betwesn dipede center and liquid 1 0.3 reum
Adea eCEn Teschulion d=Hrmanydy=Hmm
oo Scan Besolifion = Senmny ey =S =S
Frequency 00 MHz
Inpuil power 204 Ben
Liquil Tamperature 204+ |50
Lab Temperaure 0+ 150
Lab Humidity 3070 B
Frequency 1 SAR (W/ks) 1 SAR (W/ike
Meazsured | Measured Target Measured Measured Target
normalized | normalized normalized | pormalized
o IW o %W o 1W Lo IW
20400 MHz 5.52 55,22 5530 2.50 2501 24.00
Y,
[] .
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LIST OF EQUIPMENT
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Validated, NMocal  Nalidated. Mo ca
SAM Phantem MG SN 1309 SAMGs |2 EES ) 'I
. Malidated, Moeal Malidated.  Ne eall
COMOSAR Test Bench|  Version3 MA g o
Network Analyzer | OM02 % Sehware 100203 082021 082026
Metwork Analyzer — | Rohde & Schwams

Calibration kit ZV-Z235 Pikszes e i
Calipers Mitutoye SN 0008732 1172022 1112025
Reference Probe MVG 4424 EPGO-443 05/2025 D5/2028
Muimeter Keithley 2000 4013082 022023 022026
Signal Generator Hm"‘;ﬁ‘sﬂm e 183277 05/2022 OS/2026

Charactenized price o |Characterized prior to

INBRAr il MODU-023-C-0002 | N cal required. [test. Mo cal required.
Power Meter NIUSB 5620 170100013 08/2021 D6/2026
Power Meter Keysight L20004 | SN MYE2340002 12024 ey

E Characterzed price to |{Characterized prior to

Directional Coupler | Krytar 158020 R test. Mo cal required, |test. Mo cal reguired
Temperiie ! Sumidty]  Tests 184 H1 44235403 102024 1002027
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ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 5200-3800 MHZ
SERIAL NO.: 1722-DIPSGON0-6T1
Calibrated at MY G
21 de Ia pointe du diable
Technopiile Brest lrodse — 295 avenne Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/ 16/2025
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Thas document presents the method and results from an sccredited SAR reference dipale colibrution
performed m MVG using the COMOSAR tes bench All colibration results are traceable to
raational metrology institutions.
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1 INTRODUCTION

This document comtains a swnimary of the requirements set forth by the IECTEEE 62209-1528 and
FOO KDBSaSood DO standards for reference dipoles wsed for SAR measurement svslzm

vahdations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

I DEVICE UNDER TEST

Device Under Test
Drevice Type COMOSAR 3200-5800 MHz REFERENCE
DIPOLE
Manufcrer MVG
Modzl SL0SE000
Seral Mumber | 72 2-DIP5GH0G-6T1
Product Comdition (new |/ nsad) LUsed

3 PRODUCT DESCRIFTION
31 GENERAL INFORMATION

MVGEs COMOSAR Validation Dipoles are built in accordance to the [ECYIEEE 62209-1528 and
FOO KDB&GS664 01 standards, The product is dessgned for wse with the COMOSAR test bench
oaily, however, beang buill m sccordanee fo relevant standards, 1t can be used i others AR past
Lenches ws long as the final nser lake cars that the preseribed 511 and SAR target valee are met

1 - MVG COMGSAR Validation Dipole
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4 MEASUREMENT METHOD

The IECVIEEE 622091528 and FCC KDBERGSG664 D01 standards specifi the mechamical components
and dimensions of the validation dipales, with the dimension’s frequency and phantom shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore

the dipofes sold for use with the COMOSAR test bench comply with the requirements set forth for a
2 oum phantoin shell thickness. A direct method is wsed with & [SOET023 calibrated caliper.

41 51l PARAMETER REQUIREMENTS

The dipale used for SAR system velidation measurements and checks must have & 511 of -20 dB or
better, The 511 measurement shall be performed against a liquud filled fat phanfom and wsing a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards, A direct
methed 15 used with a network analvser and its calibration kit both with a valid 150170235
calibration.

43 SARREQUIREMENTS

Tha IEC/IEEE 82200-1528 and FOC KDE&6 5064 DO standards provids requirements for reference
dipeles used for system validation measurements, The following measurements were performead to
verify that the product complies with the fore-mentioned standards.

§ MEASUREMENT UINCERTAINTY

31 MECHANWICAL DMMEMSIONS

For the measurement in the range 0=-300min, the estmated expanded useertainty (k=2 in calibration
for the dimension measarement i mom 15 +/-0, 20 mm with respeet fo measurement conditions.,

For the measurement in the mange 300-450mm, the estmated exponded wneertwnty (=2} in
calibratich for the dimension measurament i fm s H-044 mm wiath respect 10 méasirement
conditions

51 Bl PARAMETER

The estimated expanded uncertainty (k=2 in calibration for the 311 parameter in linear 15 +/-0.08
with respect o measimement conditions.

53 EBAR

The guidelines outhned in the IECTEEE 02209-1528 and FCC KDERaSood D01 standards wers
followed to generate the measurement uncedaimty for validahion measursments

The estimated expanded uncertainty (k=2) in calibration for the Iz and 10g SAR measurement in
Wike is +/-19% with respect to measiemeant condifions,
Foage: 379
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6  CALIBRATION RESULTS
a1 MECHANICAL DIMEMSIONS

L. mm I v o numn

Measured Required Measured Required Measured Required
: 20.60 +/- 2% - 4030 +/- 2% .

02 511 PARAMETER

0.2.1 511 parameter in Head Ligud

Fingutiny, MR
4500 P ) e R EC Eh S Lo

Frequency (MHz) 511 parameter (dE) Requirement (dB) Impedance
5250 -2748 -21) 602 +2.2i02
Fali0 -33.33 -2} 45002+ 0. 1462
5750 2200 -210) 4850+ 3.3)00
a3 SAR

The [ECYIEEE #2209-1 528 and FOC KDBSaSo0d D01 standards state that the svstem vahdation
measurements must be performed using a reference dipole mesting the fore mentioned retum loss
imd mechamical dimension requirementz. The velidation measurement mst be performed against a
ligquid filled fat phantorn, with the plantom constructed as outlined m the fore mentioned standareds.
Par the standards, the dipole shall be positionad below the bottom of the phantom, with the dipola
length centered and parallel to the longest dimension of the that phantom, with the top surface of the
dipoz at the described dstance from the bottom surface of the phantom by using a presenbed spacer

6.3.1  SAR with Head Liguid

The IECVIEEE 62209-1528 and FCC KDBSo560d DO standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mmy), within
the uncertainty for the system validation.  All SAR valugs are normalized to 1 W forward power. In
bracket, the mensured SAR 15 given with the used mput power.
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Solbware DPEMNSAR V5
Phantom M 1300 8 AMGE
Probe HH-EPGO-HE
Laipsd Heal Liguid Vabses i 5350 MHz: epa’ : 34.1 sigma - 4.5
Head Liguud Values ﬁ_i' S600 MHe: eps' - 33,2 sigrrm ¢ 5,03
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Frequency 5150 MHz
5600 MEte
5750 MHz
gt povwer 204 e
Liguid Tamperature 20+ 150
Lab Temperature 20+ 1 5
Lab Hunidity T 2
Frequency 1a SAR (Wiks) 10 SAR ['W.l’kg.!
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
T W to 1%V to 1W 1o 1W
5250 MH= 777 7774 i 226 22 ol 2 1-
Se00 MHz 307 B0.60 TE30 233 2328 23.20
5730 MHz 750 7301 781 218 21 84 223
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Frovaer Metes Keysight L20004 | SN MYE2340002 12024 ey

E Characterzed price to |{Characterized prior to

Directional Coupler | Krytar 158020 R test. Mo cal required, |test. Mo cal reguired
Temperiie ! Sumidty]  Tests 184 H1 44735403 1002024 o207

Fage: 99
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