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Calibration is Performed According to the Following Standards:
a) IEEE S§tg 1528-2013.“IEEE Recommanded Fraciics for Determining fe Peak Sparial-averaged Speciic
Absorption Rate (SAR] in the Human Head from Wirekess Communics s Devices: Measuramant
Technigues”, June 2013

b} IEC 62209.1, ", “Maasurement prossturs for the assessmant of Saecific Abserplion Rate (SAR) from hanc
H1eid and bodmounted deviess used next 1 the ear (fraquency range ol 300 MHZ 10 & GHzr. Juy 2016
IEC 52208-2, 'Pracscure ta detemine the Soecific Absorplon Rale (SAR) for wielass cammunication davicas

Warch 2010

used in closa praximity 10 11é huim requancy range of 30 MHz te & GH
) KDB 865664, “SAR Measuramant Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
= HORikx y.2: Assussed for E-fild polarization 3 = 0 (F < 900 MHz in TEM-cell £ 1600 MHz: R22

NORM.y.2 a1 orly intermediate values, . the uncermainties of NORM,y, does not affect the £

incarainty rda TEL {see beow G

HOR{)sy.7 = NORNx 1,7 * frequency_response (see Fr Resganse Char), This lnearization is

implemanted in DASY4 softwars versans faler than 4.2, The uncerlainty of the fraguancy respense is included

in the stated uncertanty of ConvF

DCPx.y.2: OCP are numerical Ineaization parameters assessed based o 1o dala of powar swous wih Gt

signal {na unceriainiy recuirec). GGP daes not dopand on roquancy mor media,

PAR: PAR i the Pk 10 Auerage Ratia halis nol cahbraled bul determinac based an tha siga

shameeristes

secuide)
feld

Oz Dxy.z; VR A B, G D re tumorca nearizsion garamates ascossad basad on
‘Soout o spocit modution signl, Tha parametars an fraquency nor
modia VR & e rasmu cefbraton range wxprossad in RMS votg s th dince.

ConvF and Bounary Effact Parameters: Assessad in fiat prantom using E-field (or Temperaturs Transfar
Standard for {5600 M) ans insics wavasut using analtos i disitatons based on o
neasents o > B3 iz, The same seluas are used for sssessment of e parameters appied for
boundary campensatan (algha, dep i o whch typcal uncercity valuos o ghvon. ThiGo paramerers o
s n DASA satars [0 MoTove probe Abcurae iose 1o b boundry. Th seniiy i TSL carexgonds
ta HORMK.y,2 * Conel whereby (16 ungerlainly corespands (o that gisen for ConvE. A frequancy depencent
Conuf i used in DASY wersion 4.4 and higher which allows extending the validiy from = 50 WHz o £ 100

x

<
c_E

&

MHz
Spharical ssotropy (30 devisfion from jsctropy): in a field of low geadients realized Ueing a st pantom
exposed by 5 patch antenra.

Sensar Offset: The sensar offset corresponds to the ofset of vinual measurement eenter fram the probe tip
{an probe axis). No tolerance requires]

Conmastor Angle: The angls is assessed using the information gained by determining tne NGRAMx {no
uncertainty requirad).
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Basic Calibration Parameters
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’7 = reported uncertainty of Measursment is slaled as the slandard uncenainty of measurement |
multiplied by the coverage factor k=2. which for a normal distibution corresponds lo a coverage
prabability of approximately 95%.
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DASY/EASY - Parameters of Probe: ES30V3 - SN:3127 Frequency Response of E-Field
' a (TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Resporise of E-field: £ 6.3% (k=2)
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ESIDVE sneatz Auguet 27, 2013
ESIOVE- SN2 August 27, 2019
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Conversion Factor Assessment

1= 335 1hz WGLS RS ik _tons 7= 1810 MHz WGLS R22 (H_com)

Deviation from Isotropy in Liguid
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Callbration procedure for dosimetric E-fiekd prabies.
Sl September 26. 2018
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Glossary:
TS tissue simulating muu
NORMx y2 sensitihy i Fee
ConF Sarailiyin T8, T NORMKYz
= dida compressicn ponl
<F crest factor [1iduty cuels} of (b RF signal
AB.CD madulalion deperdent inearization pgmm(,mfi
Polarization o rtelan arcund probe axs
Polarization & & retation around an axis tht s in the plane normal 1o prob sxis (al measirement cenlorl,
i.6., & - 0I5 normal to probe axis
Comnestar Angi infurmation Lsed in DASY system to align proge sensar X o the robol cavidinate syster

Calibration is Performed According to the Following Standards:
s} |EEE Sil 1528-2013, " IEEE Racemmended Practice for Detanrin Iha Poak Spaial-Auerspad Specific
Absarption Rate (SAR) in the Hurman Hasd fram Wirglese Gommunications Devieos: Measuremant
Techniques”, June 2013
£ 8230-1, ", "Memsursment procedure: for the assessment of Specilic Absarpion Rate (SAR from hand-
it ane bodymorted devioas Useel next 10 (N ear {frequency TG of 300 B 2 19 6 GHz)'
IEC 622052, "Progechure ta dtermine the Specillc ASSaTAn Rate | SAR] for wicloss comm
used in closs proximity to the human body frequancy rne: of 30 MH? 1 6 GHz)”, Marsh 2010
d} KDB E&5664, "SAR Meusuiemet Requirements for 100 MHz Lo 6 GHz"
Methods Applied and Interpratation of Parameters:
- NORIK,

i Fo E-fd polarizaion 4 = 01 <00 Mz n TEM cel, > 1800 MHz: R22 warveguide).
67 NORix .2 tucs nol affact the E il

S

i

Rty 2 et oot g e, 1 oot
uncer! lmm\y inslde TSL (s hulmﬂ ConvF).

NORM{z y.< - NORMY, 7 * frequency resuanse (2CC Frequency Response Chart]. This Insarizat
plomentad in DASY+ snrrware versians later than 4.2. The UICERaINTy of the frequency response is cluded
in the statee uncartainty af Con:

CP are numrical Ineariaiion parameters assassed basesd an e data of power susep with GO
=ignal (o uncerainy requine: o on fraguency
PAR; PAR is the Peak lu Averags Rata thal is not cal bratad but determined based on the signal
chamcterisics

Aey,z Bey.z: Ceya: Drye: VR pe A B, C. 0 am numericel linearizalion paiameéters sssassed besed on
of pawer swaep for spacific modulaon signal The parameters do nel dopend 2 Teqency nor

VR is the pr n RMS the digde.

ConvF and Boundary Effect Parametors. Ms( ssed in Pe\ shamiom using E-fiekd (o1 Temperature Transfer
tandard far f < K00 MHZ) 2nd lrmde wdv\.‘gmde using analytical fisld distributions bascd on pawer

far f > o o sssesamant o o paraneters e fr
bounsry com pensatn (slpha, nmm‘ i o rolyes e gven.
usec in DASYA software o an e Bty tivity in T8L 2 ahrup:\nds

15 NORian e  Comt by 1 Unbrsinty somesponc o Wl guai or Mk it
Canvf is used in DASY version 4.4 and hgher which allows axlanw\g the validily from # 50 MHz to £ 100

Spherics) isotropy (30 usvu\i.lcr) Jrom isotiopy): In A field of Iow gradients realizod using a flal pha-tam
exposedby 5 o arte

Sansor senao ool cortasponds 10 the ofeetof vitusl messursriont cirter fram the prone i
{on probe axis] Mo tolerance require

ector Angie: The angle & sezacsed using the Information gained by determining e HORMS (na
uncertainty peuire).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3708

Basic Calibration Parameters
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Nate: Far detshe on UD parametsis &2 AppS

'+ tha coversge facior k=2, which for & nommal distribution comesponds to 2 Goverage
pmb'mml)f af approximataty 95%.

Tha rspem:c‘l uncertainty of msasuremem s stated as the slandard uncertainty of measurement ‘
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3708

Sensor Model Paramsters
| et Gz

X1 33024 % 3
Y 382 275.04 3877 | W8T
=z 4.8 | aoad0 ‘ 3422 | 1401 071

Cthar Probe Parameters
Sensor Arngement -

Frangar |
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Woehanios, Gutace Detecton Mode anabicd

" Optical Surlacs Detection Mude T disabled

| Peobs Dveralt Length 537 mm
Probe Body Disimneter B 10 mm
i Longth amm

i Dl ]

LPTMW T | mﬂ
Probe Tip i Sensor ¥ Calibration Pain — tmm

[Prove Tp I Semor £ Calbraban ol i — imm]

Recormenden Measurement [1sfance from Surfare T4 mm
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3708

In Head Tissue ing Media
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EXiDVE SRR Sepiamber 6, 201

Frequency Response of E-Field
{TEM-Cellifi110 EXX, Waveguide: R22)

Frequency respense (harrfized

\ L TS e J
o B 100 1200 o 20 i
i

Uncartainty of Frequency Response of Exfiekd: 1 6.3% (k=2)

Coifiate Mo EX2-3708_Sep12 Paga o2

FARDA- SHI3T06 Saplember 20, 2013

Receiving Pattern (¢), 8 =0°

=600 Mz, TEM =1800 MHz R22

Enordg)

i

Uncertainty of Axial lsotropy Assessmant: £ 0.5% (Ic=2)

Cartficut Mu: EXSS708_Sep1® 1age {0t 22

EXaDVA SHATER Sevmbur 28, 2019

Dynamic Range f(SARc.q)
(TEM cell , fova= 1900 MHz)

SR priiierms)

3] i ]
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e e 10 -
SAR uirom]

et enEEE canpareess

Uncertainty of Linearity ssessment: +0.6% (k=2}
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CALIBRATION CERTIFICATE
Onject DTSOV3- SN 1101

[
| Calibrtion Procedure(s] e
| Caitration Procedures for Spole vakiation kis
Cakbration date: September 13, 2017
This caliwation Cerificate documants the iaceabibty fo natonal smrdaetds. which reaize ihe physical unss of
Mmeasurements(S). The measurements and ihe urcertardes wiln confidence probatiity am given on the folowing
| pages and are part of the cerbficate.

All cabbrations have been conducied in e closed labormiory tacily environment emperahreEza T and
Pamichty= 7%,

Calibraon Egupment used (MATE oritical for eafitraton)

| Primary Stangards o Cal Daiw(Calbming by, Cenficatn Schecuied Cabrasion_|
| Pawnr Meter  NRVD 102198 02:Mar-17 (CTTL, No. J1TX01254) 8
Powent normor NAV-ZS | 100008 0217 (CTTL. No. JTR01254)
Retarence Probe EXI0V4 | SN 7433 26-Sep- 1B(SPEAG No EX3-T433_Sent6)
DAE4 s 133 18-Jan-THETTL SPEAGNG 217-07018)
Secandary |os Cal Dirte{ Caibearing by, Catifican Mo ) Scheduled Caltration
Sgral Conerator E4438C | MYAOTTA30  13-4an 17 (CTTL. No 41 7X00288) dan-18 .
| Notwork Anafyzer ES0T1C | MY48111013 13-Jan- AT (CTTL, No JITXOOZES) Jdan-18
- = was |
Caitbrated by Zhao Jing SAR Teat Enginoer
Fvirwad by Yu Zongying SAR Test Engineer %
| Aeproved by i Danyuan SAR Project Lsadar cja.zf’L

Isssnd: Septomber 16, 2017
This caliration pertificase shall ot be meomduced excapt in full wibou! writer approvat of the lsboratory

Certificate b

77L ;_;.M-'f'—Li.;;m'——

T5L . hssue samulating liguid
Conef sansitivity in TSL ! NORMxy.2
A noft applicable or not measured

Calibration is Performed According to the Following Standards:

a} [EEE 5id 1528-2013, "IEEE Recommended Practics for Daterrmining the Peak
Spatal-Averaged Spoo!-c Ansomban Rate -’SMl in the Human Head from Wirsless

Techniques”, June 2013

b} IEC B2208-1, procedura for of specic rafe of human
axpesune to radio frequency felds from hand-heid and body-meourted winsless
communication devices- Part 1. Device used next o the ear (Frequency range of 300MHz Io
BGHz)", July 2018

€} IEC 52200-2. *Procedure o measure the Specific Absorption Rate (SAR) For wrsless
communication devices wsed in close proximity ko the human body {frequency range of
J0MHZ 1o ﬂGH:; March 2010

dj R for 100 MMz to 6 GHz

Additional Documentation:
e} DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:
*  Measummen! Condilions: Further detads are available from the Validation Report at the end
ol the certdicate. AN figures stated in the certficate are valid at the frequency mdicated
Anlenna Paramelsrs with TSL The dpole s mounted with the spacer 1o position its toed
point axactly below the center marking of the flat phantom section, with the arms orented
parabel ko the body axs.
Fead Poin! impedarice and Retum Loss: These paramelers are measured with the dipole
pasitioned uncer the hqud filled phantam. The impedance stated & transfarmed from the
moasuremant af the SMA connector to the feed pomt The Retum Loss ensures low
power No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncertainty requinsd
* SAR measured SAR messured af the stated antenna input power
SAR narmalized: SAR as measired, nomalized to an input power of 1 W at the antenna
connector
= 5AR for nomingl T5L parameters: The measured TSL parameters ane used to calculate e

mnominal SAR result

The reported uncertainty of measurement is staled as the standard uncertanty D'I
Mnuummcnl munlnlqd by the coverage fector k=2, which for & nommsl distribuon |
to a coverage probability of approximately 5%

Cemmificans o 71797174 Page 7oin

asurement Conditions
DASY sywies coniguration,

S 88 ok gheen o 20ge 1 ——

| Ba8Y varsien | DABYEL | = et |
m-nnw avrca me-lm.
| Prantoem T -\unlmﬂl--w we | o I
| vnca Dipois Comer - T8L | 18 T i Sacar I
| 2o0m Scam Resssation | sammasmm |
[Froquemey . THOMHE 41 M I
Head T5L paramaters.
The toowng parameten, wns cucumtens wiy appled. -
Tamperatues [ — Conductivay |
| Womingl oo THL parmesers | z0G . an | amemnom

Waasured Hasd TEL paramatars 20203)°C | AT BB mhov= 4 8 %
| L 1 =

e TSL mperatirs changs during best | <10°T

SAR result with Head TSL ) e 5=
| SAR averagad ower 1 cm [1 g) of Head T8L Congton —
- e
BAR for nominas Humg THL parmeter [—
P — T T Comson
| 848 meanund [ .oonw--wm-r
wuro-unentsu—-«-c-.. | s i3 1W
Body TSL parametars
Thm tohgwng parmmelers and culnissions wain appied I i
Tomparature Parmeaziviy Condectity
m.lnu,uLp-w“ | mee | ms 088 meaim
ll-uu-llwytun-lmﬂln 20000°C | S54un% | oBmeamatn |
!ngn,_v_uumn- M‘th-'u!nnwi :oc_- _-' | __
SAR result with Body TSL 2
SAR wveragnd over 1 " {1 ) of Body Condon
| BAR masnrwd zaumwr\mm
! [T — | romuzesiew
:m-wmrin om’ uﬂ.\me Cangtxn
SRR e - 250 ot mput poenr | Tamwig |
"s.lﬁlouv-.-wém.tsu.-mn ] |72 oo g 2187 % o) |

L

Appendix |Additional assessments outside the scope of CNAS LOSTD)

Antenna Parameters with Hoad TSL

| mpedance. irsmstormed to fead pont 53,00+ 040

Fsstam Lomn 28 448

Antanina Parametars with Body TSL

Ijmtarce il m ieed Do $2.00-7.230

Pt Loss 0 808

General Antenna Parametors and Design

| Eiecinces Detay jore dencton) 143

Ater long teem use with 100W raciaied powsr, only 8 sight warmung of the dipcie near e lesdpoint can
b measured

T diole s made of siandord semiegd coanilcati. Tha certer conducin of o feading s s recly
ipole The antenna n t-cututed for DC-signals. Cl‘lnml
o i cpeies, amal el cas s ackiod 1o Tha dipols arms in oeder i improve malchng whan aded
accaning (o e position Bs axplined # T “Weasuemant Conditons” paragraph, The SAR data are not
-nm«a\- this changa. The ovarall dipoin lng® i ¥l accordng b the Standan
foree must uumlm\c the dipole B, Eocaune they might Sand or the soidensd
wwm P the feecipornt may be damaged

Additional EUT Data

Marutachres by BPEAD
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m « coomon s

Impedance Measurement Plot for Head TSL

4
0 P51 CA: Serinl: 116
SEMCAD X Version 146,10
™~ =
SAR(] @)
Masimum vabae of SAR (measure
8
.
| - — vom 0 e
419
6zt
nie
anar |
0 dB = 2.77 Wikg = 442 diW kg
sifc N : i
~ CALRRATION LARGRATORY
| i
Impedance Measursment Plot for Body TSL
i 1
- .
A7) (TaTTHCube 8 Messurement grid: dx=Smm.
Drift = 0,02 4B
SAR(E g} |un;g SAR(I ) = 142
Muximin value of SAR {messured) = 288 W l
i
0
rer— S e —
20
4
510
e
war | b

DB = 288 Wikg = 4.59 dBW kg
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| CALIBRATION CERTIFICATE |

‘ Obioct DB3SV2 - SN 4d023

Calibration Proceaure(s) -~

Calibration Procedures for dipole validation kits
Calibration date: September 13, 2017

This caibeaiion Certficate documents the tracsabiity 1o naional standards, which raaiize the physical units of
measurements(S). The measuremants and the uncartaintes with confidence probabity are given on the following
| pages ana are part of e ceniicate.

All caibrations. have been conducted in the ciosed faboratory facilly: environment temperature(zzes)t
humidity<70%.

Calibration Equipment used (MSTE critical for caiibration)

| Primary Sndards i# Cal Dato(Cai rificate No ) |
Power Meter NRVD 102108 02-Mar-17 (CTTL, No J17X01254) Mar-18
Power sensor  NRV-ZS 100586 02-Mar-17 (CTTL, No J1TX01254) Mar-18
Reference Probe EX30V4 | SN 7633 26-Se0-16(SPEAG No EX3.7433_Sep16) Sep-17
DAE4 SN 1IN 18-Jan-17(CTTL-SPEAGN0.217-67015) Jan-18
Secondary Standards 0# Cal Date(Calibrated by, Cerificate No) _ Scheduled Calibration
Signal Generator E4438C ‘MY‘BQTHJU 13-Jan-17 (CTTL, No.J17X00286) Jan18
Network Anatyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 ‘
Name Function Signature
Calbrated by: 2Zhao Jing SAR Test Engineer
Reviewed by Yu Zongying ‘SAR Tost Enginaer %
Approved by Qi Dianyuan SAR Project Leader 9114{7._’

Issued: September 18, 2017
This calibration cerificats shall nat be reproduced except in full without wiien approvai ofthe laboraiary

Cenificate Nos: Z17

Page 1 ofs

in Cotabormnon wien

tissue simulating iquid
ConvF sensitivity in TSL / NORMx,y.z
N/A not applicable of not measured

Calibration is Performed According to the Following Standards:

8) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Techniques’, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-hekd and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2018

©} IEC 62209-2, *Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz 1o 6GHz)", March 2010

d) KDBBB5654, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated

+  Antenna Parameters with TSL: The dipole is maunted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
paraliel 1o the body axis.

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the Iiquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector ta the feed point. The Return Loss ensures low

reflected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connactor and the antenna feed point

No uncertainty required.

SAR measured SAR measured at the stated antenna input power.

+  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna

connector

SAR for nominal TSL parameters: The measured TSL paramelers are used to calculate the

naminal SAR result

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probabilty of approximately 95%

Certificate No: 217-97135 Page20f8

Add: No.51 Xueyuan Road, H 2, 100191, China
Tck 66 10-61904633-2079 Fax: +86-10-62304633-2504
wil: cil@ com hage//ww.chinaeln

Measurement Conditions
DASY system configuration, as far as not given on page 1. )

DASY Version Dasvs2 J 52,100 1446
Ext

olation  Advancad Extapolation |
Phantom | ToerstPhaomsic | |
| Distance Dipole Center - TSL_ smm | " with Spacer 1
Zoom Scan Resolution oy @z 1

| Frequency B35 MHz 2 1 MHz

Head TSL parameters
The were applied
| Temperature

Nominal Head TSL parameters 20°c

Measured Head TSL parameters I (220202)°C

Conductiviy |
080 mham |

0.80 mhofm £ 6 %

Head TSL temparature change during test | <10°C
SAR result with Head TSL )
s et cm’ (1) of

TSL Condition

SAR measured 250 M ingt power 23mwig

[[SAR for rominal Hoad Tot parametars. | normaizedio W 9.37 mW Ig £ 18.8 % (ke2)
SAR averaged over 10 cm’ (10 g) of Hoad TSL Candiion =

| sAR measured 250 mW nput power 1S2mwig

SAR for nominal Head TSL parameters. rormalized to 1W | 6.06 mW ig £ 18.7 % (k=2)
ar N 9 )

Body TSL parameters
The following parameters and calculations were applied R A
Temperaturs Permitivity Conductivity |

Nominal Body TSL parameters ] 220°C 552 " 097 mhoim

Mezsured Bady TSL. parameters 20202 °C $57:6% | 098 mhomz6%
ks } i SO i

| Body TsL temperature nhlngtdul\»gtzs!‘ BT

SAR result with Body TSL
SAR averaged over 1 ¢m” (1 g) of Body TSL

[ sAR measured 250 W input power 234mWig

| 6AR for nominat Body TSL parametes | nomanzed o 1w j?nﬁw la188 % (ke2) |
SAR averaged over 10 ¢’ (10 g) of Body TSL Congibon |
[sammeaswes 250 W input power | 1samNlg
SAR for nomina Booy TSL parametars %n;ﬁnze;{n W [ 817 mwig 187 % 0 ﬂ

Centificare No: Z17-97135 Page 1of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

o= — e —
Impedance, transformed to feed paint 51.00-2 790 |
[Rulum Loss - 30.7d8 |

Antenna Parameters with Body TSL

Impedance, transformed o feed point 46.50- 1610 ?
Retum Loss 25808

General Antenna Parameters and Design

Electrical Detay (one direction)

After long term use with 100W radiated power, only a siight warming of the dipole near the feedpoint can
be measured

The dipole is made of standard semirigid coaxial cable, The center conducter of the feecing line s directly
connected to the secand arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the *Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

| Marufactured by SPEAG |
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