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SAR Reference Dipole Calibration Report

Ref : ACH 94.2 20 SATIEA

WALTEK TESTING GROUF CO.,, LTD.
NOUTT HOUJE SECTION, GUANTAT ROAD, HOUJE TOWN,
DONGGUAN GUANGDONG 518105 , CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 09715 DIP 0GT50-357

Calibrated at MVG TS
l‘“h‘l’ﬂ M I:h-'l-- 1.‘-“‘-3"“

P

';J|..|| lllbl:-'l:l-rl:

Calibration Date: 08/2%20

Tham ekt prosenia the marihod end rosulis from an eocoehbeed 540 refemense dipole mebfbmon
erformd in MVG LRA uaing the COMOSAR 1o bengh. Al gulitestion resubs we acsably 10
i | metmidngy it oo
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1 INTRODUCTION

This doscunsent combaink & smmmury of the requisaments sel forth by the [EEE 1328, POC KIHE and
CENEC 62209 standards for relimence dipeles msed for SAR mesarement svsiom vablidfations snd
the memrestenls (had were performed o venily thal ke produet congplies with the fore meitioned

slandants
z DEVICE USDER TEST
Device Under Tesi
Thuvies Tupe COMOBAR 750 Wiz REFERENCE DIMOLE
8| vl o harer INE
Mladal SIOTH0
SormlNumber | EN (913 DIF DGTI0-35T7 ..
Produd Condibon {pew o used|j | el

A vearty calibrabion mierval s recommended

X PRODFUCCT DESCTUFT RS

R CGEENERAL INFoRMATION

MVEG s COMOSAR Validation Dipoles arg bailt m ocoendance o ihe [EEE 1528, 'OC KDEs and
CEMIES 623F? standarde - The product i desipped for nae wilh the DOMOSAR test bench only.
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4 MEASUREMENT METHAR
The IEEE 153, ICC KEDHe and CEVIEC 62209 wandands provide reguiremenis For relerence
dipoles ised Tor gysiem volidation measoremenis,  The lollowing measmrements were perionmed io
vl that the produc nmq'rqdiu widh ke Trere meptiomed standasds

41 HETUEN LOSS REOLUITREAMESNTS
The digere 1=med for SAR ayelem validston messmements and chacks mst have o retum loss of <20

dEl o betier. The retum loss measmmeisent shall be perfomed againsg a Biguid fled sl phanten,
wwith the plumstom comtuctod aa outlined m the fore mentlened stndands

42  MECHANICAL REQUIREMENTS

The TEEE Sd (53R sl CEUIEC 63209 sondards specify the mechonical components md
dimeniabans of the validation dpobes, with the dimermbons fregquency asd plantom shell fhickness
dopendent. The COMOSAR et bonch emplovs & 2 men phastom siell ihickness ihaefiare the
dipales sold for ase wath tse COMOSAR: st bench comeply with the reguirements == fosth Eor o 2
i prhardom shell thickness

] MEASUREMENT USCERTAINTY
All unesriaimties lsted below represent an xpandad waceramty axpresed o approsinsiely the 93%
conifilativs level uslng & coverape Tador of k=2, trseble fo the [msmatiosally Accagited Ouddan to

Meassrensont [ncertnimy

51 REIUVEN LOSS
The fisllmwing uncertnmmses apply to the return loss measomemsend

Frvgaeney bainl Fapanaled Uncirtainty on Betum Loss
RNz 01 di

51 DIMENEION MEASUREMENT

Thie Fol bovw ing umcertaintics appdy to the dimenson memsirements:

Lenpdly {mam Expanded | noerisdany on Leagth
LR LR

53 VALIDATION MEASUREMENT

The gusleling: outlimed in fw [EEE 1528, POC KD, CENELEC EN30G61 and CELTEC 62208

starclords wore falkowed o gonerate the mesuremont umeerbmy fiw validation messuraments.
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6 CALTHEATION MEASUREMENT RESULTS
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Ref | ACR. 943 20 83AT1LA

WALTEK TESTING GROUP CO., LTD.
NOU7T, HOUJIE SECTION, GUANTAI ROAD, HOUJIE TOWN,
DONGGUAN GUANGDONG 518105, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 535 MHT
SERIAL NO.: SN 09715 DIP 0GR35-358

Calibrated of MVG US
105 Barredt Park Dy, - hosmwsaw, {24 30184

" — :"..t.-:'n_!-!ic

Calibration Date: 082920
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1 INT REHMETROMN

“This documsent contains & smmmury of the requiraments sel forth by the [EEE 1328, FOC KR and
CEVIEC 62309 stamdards for relorenos dipiles imsed for SAR meassurement svsiam vabidations snd
the memsorerents (bl were perfomsed o venily thal e produel congplies with the Tore mentioned

slapclards
2 DEVICE UNDBER TEST
Device Under Tesi
[ Tuvies Tape COMUGAR K33 Wz REFERENCE DIFOLE
Sl o barer KIVEE
Mladal L REE R
Somml umber SN 1T ENE OCEASRIE s
PMroduc Condilion {sew 1 used j | Tl

A vearly calibrabion mierval 1s recommanded

i FRODUCT DESCIRIFT S

X CGESERAL INPORMATION

MVO s COMOSAR Valiglation Dipoles arg buill m occendance o ihe [EEE 1522, FOC KD nnd
CEVIED 623 standarde. - The product i desigsed for e wih the COMESAR test banch only.
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4 MEASUREMENT METHACY
The IEEE 1528, FOC KID¥He and CEVIEC 622049 wandamls provide regquirements For relerence
dipoles tsed Tor sysiem volidation measerements, The lollewing mesmrements were perionmed 1o
verify that the produc wn'rq'l-liu widh ik fore menptioned standasds

41 HETUEN LOSS REQUIREAMENTS
The dipode wmed for SAR avelem validston messmements and chacks misst have o retum loss of =20

dB o betier, The reium loss measamsment shall be performesd against o fysid ffled flm phanton,
with the plnmtom comauctod as outlined m e Tore mentioned sundards

41  MECHANICAL REQOUIREMENTS

The TEEE Sid [5IR amd CEVIRC 63209 wonderds specify the mechanical components md
dimenatans of the valadation dipobes. with the dimembons frequensy and planbom shell fleckness
dependent. The COMOSAR et bonch emplovs @ 3 nen phastomn shell ihickness ihaefiore ihe
dhpales sold for ase wath the CORMOEAR: sl bench comeply with Ehe reqguirements =4 foeth fora 2
rum prhaniom shell thickpes

5 MEASUREMENT USUERTAINTY
All uncsrtaitios lsted below represent an xpanidad unesramty axpressed o approinstely the 95%
comifilatie level using & coverape Taaor of k=2, tmcealle te the Imnsmatiomally Accagited Cuddan 1o

Meassrensent ncertaimy

51 RETURN LOSS
The fislimwang uncertnmmies apply to the return loss measomemend

Freqaeney bamd Fapogded Uinceptalaiy on Betnm Loss
AH-CENNT 0.1 di

51 DIMENEION MEASUREMENT
Thi fol bwang umcemtaimtics apply to the dimemsion mesunments:
Lty (o) Expanded | noertndany on Length
L) LS pamy

53 VALIDATION MEASUREMENT

The guidelines outlimed in fw [EEE 1528, FOC KD, CENELEC EN30561 and CELIEC 2209

starlarids wore falbowed o generale the messuremont umoenaiy fix validatlom mesuronents.

Sewii Vol mme Expanded inceitslnty
l g .3 e

Poge 300

Thil du wier ibnill v def Frjiadin o’ o ool i Rl o i e wvabial M el gl T AT
Thw il wuihos  smiteiimind beesive 1 00 b wond' s | et et it ot el i [ ki i O il i
Pt peivelinnl b8 wbrake o |ROIT e det it LB g tend 0 00T

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTD23D03064332W009 Page 149 of 202

AR REFERENCT DENFLE C ALTRRATION REPIRT R AL LR TR

| 104 L1 Y

i CALTHEATIHOIN MEASUREMENT RESULTS

6.1 EETURM JOSS AND [MPERAMCE TN HE AT 100 T

Freguency (M)

Ftuerm 1oass (d W)

Reauirement (d )

l.mpa-.l:ll:am'u

K15

Rl 1T

+ M}

621 BEIUEN LOSSE AND IMPERANCE IN BODY LIOUID

L+ Ls Ll

Fregueney (MHz) | Hebwmn Loss (d 1) Beguirement (dif) | L pedamee
Hi% T2 30 [ 45304530
6.3 MECHANICAL DIMVENSHONS
Preguinncy bz Lm= Amm= d mm
| spipadanr=d A e FEM=iiel P T iEruE Rl meFiired
= -.| = e 5 =

Thit b i’ ihnill i ded Prjiindin ot} i Rl ot o e, ikl ip o
} i i

| J—
L

s e o AT

-II e 11} ﬂl--- a1

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn




Reference No.: WTD23D03064332W009 Page 150 of 202

SAR REFIRESCT DFELE © ALTIRATION REPORT Rl AL L OAATE A

Lit) M S TR LR l:|
TR ITGT £l S (H R B AR &35 %

(11 IkLERE R PaSY SRR PREE TATL ] L]
el MO % ELY 1% TR

S fizls LTRETR ki tl%s

2506 05l w SEG W LR

AR TROEls ST % L& £l

EE ] I 9% e

AN Tl w TN 187 m

HHID GROE S L EETE LT R

¥ BE 321 R 161

O 5N FA £ 1E M

2108 AlOElS HBIi% LEr] %

ER ALl LEEE Y L&l

g FERTEL AR Liils

00 ARLFl AR Lt

ooa CPRESE O R LA 1%

508 ErHiEIR 264 H 15410

e M7l D54 E R 34l s

T VALIBATION MEASUREMENT

The TEEE Sud. 1538 POC KiMle snd CELIEC 620K siandards stade that the system validmiion
memsnrentenls must he performed wwing a reference dipede meaing 1be Fove imsenbioned retum loss
and mechanscal dimension roquirensenia. The validation nscssuremon nios b perfommed againg »
Tigqued filled Nat phandom, weth the phamiom constriscied & oullmed o ibe fone menibioned stendareds.
Ter the. standards, the dipode shall be positioned belony the bottom of the phamtome with the dipods
bength contened and pamblel to the longesst dimension of the (1ot phantom, with the top sr{sce of the
dipeal o the doscribed distaiss Gom e bllom sifac of tha phanbosi.
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7.2 EAR MEASUREMENT RESULT WITH HEAD LIOUT

The [EEE Std. 1528 and CEVIEC 63209 mandands stile thal the systeni validstion mesuscimaety
shoaild prodece the SAR vahies showm below (for phantons ibickness of 2 num), within ihe

unceriamty for the sysiem validation,

Al SAR values are pormaliced 1o | W lforaand power. In

bracket, iha measured SAR b ghven with the used npuat pover,
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SAR Reference Dipole Calibration Report

ket AUR S5 HLSATTEA

WALTEK TESTING GROUP CO,, LTD.
NO.77, HOUJIE SECTION, GUANTAI ROAD, HOUJIE TOWN,
DONGGUAN GUANGDONG 518105, CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUEMNCY: (R0G MHT.
SERIAL MNOL: SN O 1E DUP 1 GRI0=360

Calibrated st MVG US
2105 Barrett Park D, - hoemiesaw, G5 30084

R YT -1 T

Calibration Date: 0824920

Sareaary

Thin dhocumemt present the meihod snad rowlis from an soorediiod S4H rofmense dipole cebfmnon
perfoerrd m BVG LTRA wing e COMIOSAR wsy bereth Al culiestan raaubs e upsabls 1o
i o | ety ksl
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1 INT REHMETROMN

This docuamsent comtaine 4 semmary of the requeaments sel forth by the [EEE 1328, FOC KNk and
CENED f230% slandards for relerenos l,Iqm:I:: maed For 5AR messvrement svsiam vallibalions s
the memsorerents (bl were perfomsed o venily thal e produel congplies with the Tore mentioned
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A vearly calibrabion mierval 1s recommanded

i FRODUCT DESCIRIFT S

X CGESERAL INPORMATION

MVO s COMOSAR Valiglation Dipoles arg buill m occendance o ihe [EEE 1522, FOC KD and
CEVIED 623¥ standarde. - The product i desigsed for e wih thie COMOSAR test banch only.
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4 MEASUREMENT METHACY
The IEEE 1528, FOC KID¥He and CEVIEC 622049 wandamls provide regquirements For relerence
dipoles ised Tor eystem voalidation measorements, The lollowing mesmrements were perfonmed io
verify that the produc wn'rq'l-liu widh ik fore menptioned standasds

41 HETUEN LOSS REQUIREAMENTS
The dipode wmed for SAR avelem validstion messmements and chacks misst have o retum lsss of <20

dB o betier. The reium loss measamement shall be performed against o fysid ffled flm phamtom,
with the plnmtom comauctod as outlined m e Tore mentloned standads

41  MECHANICAL REQOUIREMENTS

The TEEE Sid [5IR amd CEVIRC 63209 wonderds specify the mechanical components md
dimenatans of the valadation dipobes. with the dimembons frequensy and planbom shell fleckness
dependent. The COMUOSAR o=t bonch emplovs 4 3 nen phastomn shell ihickness ihaefiore ihe
dhipales sold for ase wath the OORMOEAR sl bench comply with Ehe reguirements =4 foeth fora 2
rum prhaniom shell thickpes

5 MEASUREMENT USUERTAINTY
All unesrtaitios lsted below represent an xpanidad unesramty axpressed o approsiastely the 95%
comifilatie level using & coverape Taaor of k=2, tmcealle fe the Imsmatiomally Accagited Cuddes 1o

Meassrensent ncertaimy

51 RETURN LOSS
The fislimwang uncertnmmies apply to the return loss measomemend

Freqaeney bamd Fapogded Uinceptalaiy on Betnm Loss
AH-CENNT 0.1 di

51 DIMENEION MEASUREMENT
Thi fol bivwing umcemtaimtics apply to the dimemsion msssirements:
Lty (o) Expanded | noertndany on Length
L) LS pamy

53 VALIDATION MEASUREMENT

The gusdelines oslimed in s TEEE 1528, FOC KD, CENELEC EN303G61 and CEVIEC 62209

starslarids wore falbowed o generale the messuremont umoenamy fix validatiom mesuronents.
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T VALIBATION MEASUREMENT

The TEEE Sud. 1538, POC KMl snd CELIEC 620K siandards stade that the system validmiion
memsnrentenls must he performed wwing a reference dipede meaing 1be fe imenbioned retum loss
and mechanscal dimension roquirensenia. The validation nscssuremon nios b perfommed againg »
Higqued filled Nat phandom, weih the phaniom constriscied & oullmed o ibe fone menitioned stendarels.
Ter the. standards, the dipode shall be positioned belony the bottom of the phamtom, with the dipods
bength contened and pamblel to the longest dimension of the (1ot phantom, with the top srisce of the

dipeal o the doscribed distaiss Gom e bllom sifac of tha phanbosi.
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7.2 EAR MEASUREMENT RESULT WITH HEAD LIOUT

The [EEE Std. 1528 and CEVIEC 63209 mandands stile thal the systen valldstion mesuscimaely
shoaild prodece the SAR vahies showm below (lor phantons ibickness of 2 num), within ihe

unceriamty for the sysiem validation,

Al SAR values are pormaliced 1o | W foraand power. In

bracket, iha measured SAR b ghven with the ased npat pover,
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SAR Reference Dipole Calibration Report

Ref : ACR.94.6.20.8ATIEA

WALTEK TESTING GROUP CO,, LTD.

NOLTT, HOLLIE SECTION, GUANTAL ROAD, HOUJIE TOWN,
DONGGUAN GUANGDONG 518105, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 00/15 DIP 1GHM-361

Calibrited ot MVEG TS
3102 Barrett Park D, - Kemeesaw, €24 30144

s W

Calibration Dute: 0872920 Ihirm

SursTy

This dewcoment presents She marhod end resulis from an scormditnd SAH reference dipods eslbinrato
parfoemsl i MVG USA wing fhe COMURAR w0 bench. Al calibwabion el e sl 1o
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1 INT REHMETROMN

Thim docament coniams a semmary of the requeaments sel forth by the [EEE 1328, FOC EDik and
CENED f230% slandards for relerenos ilqm:l:: maed For 5AR messvrement svsiam vallibalions s
the memsorerents (bl were perfomsed o venily thal e produel congplies with the Tore mentioned

slancdanis
k3 BEVICE USDER TEST
Device Under Tesi
| Daveew Topa CONOSAR 190 MH: REFERESCE DIPOLE
Sl o barer KIVIE
Sladal SIS0
(enal umber | 5N CSV1Y EXT TCEANERGD
| Produd Condition {meew  used j LTl

A vearly calibrabion mierval 1s recommanded

i FRODUCT DESCIRIFT S

i1 CGESERAL INPORMATION

MVO s COMOSAR Valiglation Dipoles arg buill m occendance o ihe [EEE 1522, FOC KD and
CEVIED 623¥ standarde. - The product i desigsed for e wih thie COMOSAR test banch only.

Flgmre 1 — AV COICSAR Falidanon ||-'.|||;r¢1-|'u
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4 MEASUREMENT METHACY
The IEEE 1528, FOC KID¥He and CEVIEC 622049 wandamls provide regquirements For relerence
dipoles ised Tor eystem voalidation measorements, The lollowing mesmrements were perfonmed io
verify that the produc wn'rq'l-liu widh ik fore menptioned standasds

41 HETUEN LOSS REQUIREAMENTS
The dipode wmed for SAR avelem validstion messmements and chacks misst have o retum lsss of <20

dB o betier. The reium loss measamement shall be performed against o fysid ffled flm phamtom,
with the plnmtom comauctod as outlined m e Tore mentloned standads

41  MECHANICAL REQOUIREMENTS

The TEEE Sid [5IR amd CEVIRC 63209 wonderds specify the mechanical components md
dimenatans of the valadation dipobes. with the dimembons frequensy and planbom shell fleckness
dependent. The COMUOSAR o=t bonch emplovs 4 3 nen phastomn shell ihickness ihaefiore ihe
dhipales sold for ase wath the OORMOEAR sl bench comply with Ehe reguirements =4 foeth fora 2
rum prhaniom shell thickpes

5 MEASUREMENT USUERTAINTY
All unesrtaitios lsted below represent an xpanidad unesramty axpressed o approsiastely the 95%
comifilatie level using & coverape Taaor of k=2, tmcealle fe the Imsmatiomally Accagited Cuddes 1o

Meassrensent ncertaimy

51 RETURN LOSS
The fislimwang uncertnmmies apply to the return loss measomemend

Freqaeney bamd Fapogded Uinceptalaiy on Betnm Loss
AH-CENNT 0.1 di

51 DIMENEION MEASUREMENT
Thi fol bivwing umcemtaimtics apply to the dimemsion msssirements:
Lty (o) Expanded | noertndany on Length
L) LS pamy

53 VALIDATION MEASUREMENT

The gusdelines oslimed in s TEEE 1528, FOC KD, CENELEC EN303G61 and CEVIEC 62209

starslarids wore falbowed o generale the messuremont umoenamy fix validatiom mesuronents.

Sewii Vol mme Expanded Dincertslnty
l g .3 e

Poge 300
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62 BEIUEN LOSSE AND IMPERANCE N BODY LIOUID

L pedamee

AT £} + 6.7 1}

Freguency (MHe) | Hetum Loss (dB) | Heguireosent (d )
190Kl .71 4% 30

6.3 MECHANICAL DIMENSIONS
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T VALIBATION MEASUREMENT

The TEEE Sud. 1538, POC KMl snd CELIEC 620K siandards stade that the system validmiion
memsnrentenls must he performed wwing a reference dipede meaing 1be fe imenbioned retum loss
and mechanscal dimension roquirensenia. The validation nscssuremon nios b perfommed againg »
Higqued filled Nat phandom, weih the phaniom constriscied & oullmed o ibe fone menitioned stendarels.
Ter the. standards, the dipode shall be positioned belony the bottom of the phamtom, with the dipods
bength contened and pamblel to the longest dimension of the (1ot phantom, with the top srisce of the
dipeal o the doscribed distaiss Gom e bllom sifac of tha phanbosi.
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7.2 EAR MEASUREMENT RESULT WITH HEAD LIOUT

The [EEE Std. 1528 and CEVIEC 63209 mandands stile thal the systen valldstion mesuscimaely
shoaild prodece the SAR vahies showm below (lor phantons ibickness of 2 num), within ihe
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SAR Reference Dipole Calibration Report

Ref : ACR.94.8.20.8ATIEA

WALTEK TESTING GROUP CO,, LTD.
NOUTT, HOUJIE SECTION, GUANTAI ROAD, HOUJIE TOWN,
DONGGUAN GUANGDONG 515105, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 09715 DIP 2G450-363

Calibrited ot MVEG TS
3102 Barrett Park D, - Kemeesaw, €24 30144

s W

Calibration Dute: 0872920 Ihirm

SursTy

This dewcoment presents She marhod end resulis from an scormditnd SAH reference dipods eslbinrato
parfoemsl i MVG USA wing fhe COMURAR w0 bench. Al calibwabion el e sl 1o
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1 INTRODUCTION

This document comtaine o summary of the reguraments sel foeth by the [EEE 1328, FOU KIHE and
CENED f230% slandards for relerenos qum-h:q maed For 5AR messvrement svsiam vallibalions s
the memsoremmenls it were performed o venly thal the product consplies with the fore mentioned

standnnis
1 DEVICE UNDER TEST
Device Under Test
| Dravees Type CONOSAR 2450 MHx REFERESCE DIPOLE
| Masulbciorer hIVIE
| Modal SH2450
| Sorinl Number Mt
| Produd Condition {meew  used j | Tl

A vearly calibrabion mierval 1s recommanded

i FRODUCT DESCIRIFT S

i1 CGESERAL INPORMATION

MVO s COMOSAR Valiglation Dipoles arg buill m occendance o ihe [EEE 1522, FOC KD and
CEVIED &23e standarde. - The product i desigsed for e wih thie COMOSAR test banch only.
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