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Glossary:
DAE data azquisiion electronics
Connector angle  informatian used in DASY systam to align probe sensar X
to the robot coordinate system.

M:udl Applled and Interpretation of Parameters:
DG Veltage Moasurement: Calibration Factor assessed for use in DASY
system by comparison with & caitrated instrument iraceable to national
standards. The figure given comesponds to the full ecale range of the
\volimeter in the respective range.

» Connector angle: The angle of the connecior i assessod measuring the
angle mechanicaly by a iool inseried. Uncarainty is not required

= Tha repart provids only calibration results for DAE, it does not contain other

perfermance lest results.
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hussidity<T0%.
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B=0 & normal

Cennector Angle  information used in DAS\' systam tc align probe sansor £ to the roaot coordinate systen

Calibration is Performed According to the Follewing Standards:

a) [EEE frd 16202013 "IEEE Rarsmmeandad Drarion dnr Detarriring the Fest Spalisltsraged
Spedific Abscrption Rate (SA%) In e Human Head for Wirsless Commusications Devices:
Maasurement Techrigues®, June 2013

b} EC 822081, "Measrement rrocedure or the assessmant of Specific Abacrplion Rale (S4R) from
h-I‘HEBT&‘ ard by Mountod seviess waed noxt o the aar (fequency rangs of 300 M o i GHZY,
ul

) 1= CGZMZ “Procedurs SAF) for wireless
[gﬂows ussd in closs proximity to the human body (requency range o 30 MHz Io 6 GHz), March
261

) KDB BiE5664, “SAR Measuramant Requirements for mo MHz o & GHz"

MM Mlud and interpretation of Paramaters

. E-finld in TEM-cell: {2 1B00MHz: waaguia)

Nnm“zwonu mermeﬂa vlied, ie., the uncerainties of NORMx v,z doss net effed the
E’ fiekd sricertainty inside TEL (see babw ComF).
. M}ﬁlm]\.xz NORMy, y.2* Faquancy, respono e Frequency Respanse Chart). This
In DAS T4 5 G INAN 4.2 | e Lcstanty at e
frequancy NUPW b Included in the slabed urvcarlmly Dh::er

DCPx,y.z DCP are rumerical inesarizalisn paramessns assessed bﬂlc on the dals of powe’ sween

ino mmmuequmﬂ) DCF doas nofdepend cn frequency nar meda.

FAR: PAF. is the Peak (o Average Ratio that is nof calbrated but ﬂmned bassd an e sgnal
charactersics,

Ay z Bayz Cx VRN KZAB,C are numerical inearization paramu-uauww bssed on the

data of power swea: for speciic

media. VR is the mamum caibration range exprossed in RMS mnn: amxm cicde,

CanvF ard Baunday Efiec! Prramaters Assessec in flat pruntom using E-fisid {or Tempersture

Transfer Siardard for 1SBOOMHE) and irside waveguids using analtica fiak distrbuficns baed cn

powar muursmarts far ¢ ~ga0NHz, Tho aoms tar

applied for boundary compensation (aipha, depth) of which typical uncertainty vun.a are ghen,

These paiamealers re used in DASYS sciware cloe

The sansindty in TEL comeapands bo NORMs,y.z* SonF wharaby tha mm pards to

thal giveniun Curwf. A gy deperdent CONYF i usad ) DAY Version 4.4 4 Rgherwhich

allows exnding the validity fomS0MH ot 100MHZ.

«  Spharicalisotrony (30 dewation from isarapy): in & ek of low gradients realzed using a fia:

phantom exposad by 8 pmh e

*  Sensar (dsal The sensor offeel ta the affsat of wriual from the:

probe £ jon probe axis), Mo www Teguired.

= Conmector Angle: The angle the nfamrstios gained by the NORMY

.
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DASY/EASY ~ Parameters of Probe: ES3DV3 - SN: 3127

Basic Calibration Parameters

I | SensorX | Sensor ¥ Sensor Z Unc (ke2)
nquymﬂ‘ 127 128 121 +10.0%
| peaymv) [ 1033 | 1044 | 1050

Modulation Calibration Parameters

uio Communication A ] [ | o YR
Systom Name 98 dBV a8 my
L oW X .0 0 10 1000 12858 |
¥ 0o 10 (2870
z o [o 10 2820 |

ﬂumpodedunmﬂnhﬂydmmhmmdmmmwmmu
Maasurement multiplied by the coverage factor k=2, which for a normal distribution
fo a coverage prot of

95%,

*mmdumxv Zdo mmu:’mmumrmmﬁms and Pags 5]

paraeler:
¥ Urcertainly is s detemined using the MWMMNmmmwem
and s cxpressed for the squace of the fieid vale.
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

C: ; Dy in Head Tissue Simulating Media
¥ aH] m"w. oy | COMFX | ComEY | ConvF 2 | Alpha® ul-mﬂ”“ m ‘
50 419 0.89 634 834 834 040 135 | #121%
B35 415 0.90 818 8.18 6.18 035 158 12.1%
[T | wao 1.40 507 507 | &07 88 | 124 | £121%
| 2000 w0 140 | 48 | 408 | 48 7 120 | £12.4%
|_2300 w8 | 167 478 | 418 | a7 80 | 108 | +121%
2480 M2 | 180 488 468 | 408 .60 | 108 [a1zam
2600 300 198 | 440 | 440 | 440 | 080 | 121 | 2121%

¥ Fraquancy validity above 300 MHz of +100MHz anly apples for DIASY w4 and higher (Fage 2), sise & is restricted io
250MHE. ‘uncerainty
mquancy band. Frecuency valty bekow 300 Mz 8 £ 10, 25, 4, 50 and 70 MMz for Cew® assesarends at 30,84, 12¢
150 and 220 MHz respactively. Above 5 Gh frequeecy vakity can be extended 1o £ 110 MHE
" At squancy below 3 Gz, the validy of D £90%
fermula i appled 1o maasieed wmnmmamnmwm paramsters (£ and o) is
mH-ahdh +5%. The uncertainty in the Rmdhwwmuww-‘.mﬂ

g deviation
mnm-mnmusvmm :w.umnnmmm
betwaan 3.5 GHz at
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

Calibration Parameter Determined in Body Tissue Simulating Media

f Mz m. cm"" ConvF X | ConvF Y | ConvF Z | Alpha® I:;:‘ t"'“‘ l
750 55.5 086 | a3 | a3 633 | 040 | 140 [£121% |
835 552 0.87 613 [X] 613 | 047 | 1.82 | d121%
1810 533 152 478 | 4T 476 | 085 | 127 | 120%

| 2000 533 152 480 480 480 | 087 | 127 | #12.1%
2300 528 181 448 448 446 | 080 | 115 | #121%
2450 527 | 108 431 43 431 | o078 | 18 | 12.0%

= I8 | 44 a4 434 | 080 | 190 | Fiai% |

© Frequancy validty absve 300 MHz of £100MHz only apples for DASY v4.4 and higher (Page 2, slse i is resticted 1

250ME. Tha Lncamaney s The FES of ConvF unceriainty 8t calibenion froquency and the uncertainty for the indicated
Iresuenicy band. Frequency vality below 300 M s £ 10, 25, 40, 50 and PO MM for ConvF assessmens ot 39, 64, 128,

150 Abcrvn fo 2 110 MiHz.
NMHWQG&.WWB@M [(Nﬂjmbu % e
formula is aopled SAR valuos. iz the Y parameters (£ and o) 8
mn 5% Tha uncertainty i the RES of the CanvF uncertainty for indcaled target Essve parameters.

SPEAG wamants o Beundary

‘affect after compansation is shways Imhnl 1% for frequencies below 3 GHE and below 2 2% kor the frequencies
botween 3-8 Gz mt than half the prota tp Doy
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

05— T ————————
0 500 W00 1600 2000 2800 3000
f[MHz] —o
Rz2
U af R of E-field: £7.4% (k=2)
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Uncortainty of Axial lsotropy Assessment: £1.2% (k=32)
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Conversion Factor Assessment
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ion Calibration Parameters

|7Irn Communication | PAR | A B c [V Tune™ |

System Name k=2)

dB eV | mv I
0 oW 000 [X__[00 [00 1.0 |2823 |:25%
\ ‘ 1 Yoo [00 |10 Joms |
| zZ oo o0 |10 [z550 |
| x 18
Y

[ 10012 | IEEE B0z b WiFi | 1.87 [ 277 |68.02 46| 143.0 8%
0

[240Hz(0s88,1 | T[275 lesos s T14s
Meps) ‘ z [271 (6779 [1825 |42

1
Y]
| 3
[40100 | LTE-FDD 567 [X_ [613 [664 [1857 [1419 |=19% |

(SC-FOMA, 100% (¥_le1s 16649 [19.06 [1442 |
|> RB, 20 MHz, QPSK) z 6o leoaz (1890 [109 | |

10108 | LTE-FDD 580 [X_ (609 |6624 [1907 1395 |+19%

(SC-FDMA, 100% ¥ 610 [6633 [19.15 | 1415 |

RB,10MHZ, QPSK) | [z 1605 [66.19 [19.0s [1380
[10164 [ LTEFOD [575 [x_[581 6585 [18.93 | 1361 | £19%

— [s&2 6592 [1s01 | 1378 |

(SC-FOMA, 50% |

_| R, 10 MHz, apsK) z_ [579 [6589 |1897 |1347 |
10169 | LTEFDD 573 (X [484 (6592 |19.20 |1308 |+19%
i (SC-FDMA, 1 RB, LY 482 65.98 19.27 1313

| 20 MHz, QPSK) 2 (480 (6600 [19.29 |129.1
0175 | LTE-FOD ks 72 [x_lass [e6ls 1940 [1316 |+19%

1
(SC-FDMA, 1 RS, [v 85 6608 |1933 1309 |
_|10MHz, aPSK) | z_ (479 6602 [1920 [1293 |
1027 | LTE-FDD SEU[X_ 619 |66l | 19.42 1410 | si9%

(SC-FDMA, 50% Y 613 | 6643 .26 | 140.7 |
‘ RB,20MHz QPSK) | |7z 6.4 5552,}2,3_’j39.6 J
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| CALIBRATION CERTIFICATE
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Calbratian dats: Delober 15, 2018

This callbratian Cartificate docurments the raceabiity ta national standards, which resize the phisical units of
and thy ity are ghven an e following |

pages and ave part of the cartficats.

Al calibealions have been conducted in the clossd boratory feciity: environment Ssmperaluez T and
humidity<T0%.

Caltration Equipment used (MATE critical for calibeation)

Primary Searards D% Cal Diate(Caiibrated by, Cortifcate Wo)  Seheduled Calbration
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Hame Funetion

Gatbrated by: “u Zongying SAR Teat Enginear

Reviowed by: Lin Hao AR Test Engineer Vﬂf.%

Approwed by Gilimpuan G4 Projoct Leader —t?

Issued: Octabar 17, 2018
This calibration carificate shal not be reproduced axcapt in full without written anproval of the labeestory.
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Glossary:
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X

to the robot coardinate system

Methods Appllad and h'mrprluﬂan of Parameters:

OC Vot Factor for use in DASY
systam hj' with a cali to national
standards. The figure given comesponds to the full scale range of the
volimeter in the respective range.

Conneclor angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserled. Uncartainty is nat required.

The report provide only calibration resuits for DAE, it does not contain other
performance test resulis.
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DC Voltage Maasurement
Corwerer Fesouutien cormnal
HghRange  1L8B= &1, hdmnges 100, <%0 my
LowRangs:  1LSB=  BIeV.  filanges
DASY Auin Zors Tima: 3 ac: mwlm Toes

X ¥

z

ACHTTD 2 0.98% (o) | 403,205 & 019% (k=)

Connector Angle

|W&thumnmvm |

188688 £ 0.7% (k=2
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Chas LosTS

Client = Cortificate No: 21757134
Otject DTSV - SN 1101

| Calibtion Procedure(s) S p—

Caibration Prececurns for dpole vakdation kis
Cakbration date Sepiember 13, 2017
This caliwation Cersficate documants the iaceabilty fo natonal smedaets, which reakze the physical unes of

The and the watn confidence probabiiny am given an the folowing
| pages and are part of the carficate.

ANl cabbrations have been conducted in the cheed laboraiory ftacily. environment temperahrezza T and
Permichty= 7%,

Calibraon Egupment usad (MATE oritical for ealibraton)

| Primary Stangards
Power Metar  NRVD

— Cal Daie(Calutng by, G
02-Mai-17 (CTTL, No J17X01354)

Povent normor NAVZS | 100808 028817 [CTTL, No 1 TX01254)
Feference Probe EXICVA | SN 7433 26-Bep-16(SPEAG N0 EX3.T433_Sent6) Sep-17
DAE4 N 18-Jan-THETTL SPEAGNG 217.07018) Jan-18
Secondary Sandards | 1D# Caf Dite{ Calibeatod by, Cartificate No)  Scheduled Calibration
Sigral Generator EA438C | MY4GOT1430  13-Jan-17 (CTTL. No J17X00286) dan-18 B
| Matwork Anatyzer ESOTIC | MYABTHONS 1343017 (CTTL. Na 1 TX00Z8S) Jan-18
eame Fundson St |
Calibrated by Zhao Jing SAR Teat Enginoer
Fviwed by Yu Zongying SAR Test Engineer %
| Appreved by. i Damyuan AR Project Leader c:&zf’\_ |

Issusod: Septamber 16, 2017
This caliration cerificae shall ot be repmduced except in full wihou! writen approval of the lsborssony

Certificate No:

s, i [
M
- oy

tissue simulating liguid
sansiivity n TSL { NORMxy 2
nofl applicable or not measured

Calibration is Performed According to the Following Standards:

a) [EEE Sid 1528-2013, "IEEE Practica for O g the Peak
Spatial-Averaged Spocific Absorption Rate (SAR) in the Human Head from Wirslsss

Deriices M " June 2013

b} IEC 52208-1, procedure for of specific rate of human
exposure o radio frequency heilds from hand-held and body-mourted wirsless
communication devices- Part 1: Device used next 1o the oar (Frequency range of 300MHz 1o
BGHz)", July 2016

} IEC A2208-2, *Procedure to measure the Specific Absombion Rate (SAR) For wisless

communication devices wsed in close proadmaty to the human body (frequency range of

J0MHz to BGHZ)", March 2010

. SAR

d)

for 100 MMz to 6 GHe

Additional Documentation:
&} DASY4/S Sysiem Handbook

Mathods Applied and Interpretation of Parameters:
*  Measummen! Conditions: Further detads are available from the Validation Report at the end
ol the cetificate. AR figures stated in the certificale are valid at the frequency ndicated
«  Anfenna Paramelsrs with TSL: The depolo s mounted with the spacer 1o position is feed
point axactly below the center marking of the fat phantom section, with the arms oriented
paralel ko the body axs.
Fead Poin! impedance and Retum Loss: These paramelers are measured with tha dipole
positionad under the kaud filled phantom. The impedance stated & fransformed from the
maasuramant a the SMA connector o the feed pont. The Retum Loss ensures low
power. No uncertainty requined
Electrical Delay: One-way delay between the SMA connecior and e antenna feed paint
Mo uncertainty required
* SAR measured SAR measured af the stated antenna input power
SAR narmalized: SAR as measured, nomalized to an input power of 1 W at the antenna
cannector
= 5AR for nomingl T5L parsmeters: The measuned TSL parameters ane used fo calculate e
mnominal SAR resull.

The reported uncerainty of measurement is stated as the standasd uncenanty n‘l
Maasuremant multiplied by the coverage factor k=2, which for & nommal distribution |
Correspands to a coverage probability of approximately 85%

Cemmificans o, 71707174 Pagezofs

s InColsborston mih

asurement Conditions
CASY sywie comfguration, am far as not g &= page 1 — - .
w'v:r‘n- I .‘-\‘5":\1_ | _5! 00 1448 |
Extrapolation Advaroed Exrapaiaton
| Pantsm T tngermpremmate | I |
|owmncaDipomommr-TL | wem | — 1
.MSL;ONM_ I ﬂlwyﬂl-D;_ [ = 1
[ Froquency . T TsOMHEsT W o o
Head T5L parameters
The fokrwng parmmeian and caicumtcna sy appled. = :
Tamperature Pttty ]
.“llw'uﬂm R | noc | ‘l-D._ T 088 mhom
IMMT!LNM_; T @os0n'C ‘_J'Elﬂ‘ ._aa"m-'tI
[ —p—— e | =1
SAR resull with Head TSL S e :
SAR averaged over 1 cm' (1 g of Head TSL Conaton
.”Rﬂm N . | ::Gwm-wm- I 7:5-\‘4-’1-
P TP ———— [ee——e— jlznum'h.:_unhrm;“
!m:nuo-uwkn P —— ____Cm‘-tw T ]
[ SAM meassed I 760""\"”0\"”‘-.‘_
ISﬁH UW‘MHEHYSL:"-:'!I I 'n;mtltﬂhl l.\‘_\l
Body TSL parameters

Thm dskmng parmaters and curuiasions wers sppied. L .

Toemparatuns Parmasivay [ —
e e — | mee | ms 058 meaim
[Pt — .
imnuumw_um gn-pucngwi <10 -

@oe0nc BEAA D% OB mheim a0 %

SAR result with Body TSL L =
SAR wveraged sver 1 oo’ (1 ) of Bady TSL Gornptor N
| BAR messored 290 MW roul power
| 54 for nomne Bady TEL parameter rormaizes o W

Canation
250w inpus power |

Tazmw g

noemakzed 1o TW illl'l A g 21T % ey

2 1ol

Appendix [Additional assessments outside the scope of CNAS LOSTD)

Antenna Paramators with Head TSL

5 =
mpedarce. trwkomed o fesd pont

Pt Lomn

Antanna Parametors with Body TSL

Mpmtance tramafored i leed pore $2.00-2.230
Aatirn Loss 20§06
General Antenina Paramators and Design
| Eiactrcs Daiay jova dencton) 11

After fong feem uae with 100W raciaiad power, only a sight warming of S dipcie near the dssdpoin can
be measured

Tha dipola is made of stendard semingid coaxial cabie. Tha center conductnr of She feading line & dirsclly
- m ipole The antenna . t-ciecuted for DC-signais. On some

of the dipofes. smal end cags an added 1o the Gpole Brme in brder o imrove matching whan Kiaded

acoading (o fhe postion Bs axplined in T “Weasurmant Conditons paragraph. The SAR data are not

affacied by this change. The o Bl the Standm

o excessive foree must bs Sppled 15 e dipok B, bocaiss they might band or the soldensd

comnackons e the feedport may ba damaged

Additional EUT Data

Marutfachred by BPEAD
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