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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.
Al calbraions have been condusied b the cosed lsbocatory facily: envinment IemperatereEIsT s
hussidity<T0%.

Cadbention Equipment used (MSTE crifcal for caltemtion)
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T .
Hama Functon 5
| Cuitentad ty: Yu Zongying SAR Tast Frginss: ﬂ_)
Riavend bry: Lin Hao SAR Tas! Enginoer M
Apprind by: Qi Dianyuan SAR Project Leader —t—s?
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|caLIBRATION CERTIFICATE
Object ES30V3 - SN32Z7
Calibration Procedurs(s) EF-Z1-004-01

Caltation dale;

Gaflbraticn Frocedues fr Dosimetric E-fiekd Frobes
Nowvambar 02, 2018

This caiibration Carificasa awwnm Irateatilty Iz nacral stangards. which resiize e physical units of
The

are given on -
ages 6 818 A of the cersficate.

Al calitrations Naws bean conducied in the ciosed iaboralory acilly: ervimnment fempertreaat and
humiity=Tt.

Calibwaiion Equipment used (MATE oritcal tor cabbrafier)

Primary Standans

1] Cal Date(Calbratod by Cerifcats No )

Scheculed Calbration

DWE4

Fowar Meter  NAFZ

Powar sensar  MRF-Z51
Power sensor MAP-Z81
FateranceDdBAHertor
Fstarancaz0dRAtenustor
Fsdarance Probe EX30VE

‘Standards
Sagnai GanarateeMGITO0A
Hatwerk Analyzer ESOTIC.
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Reviewed by:

| Appraved by
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Gloasary:

TE titeus eimulating liquid

MCRMYE sanshily in frée space

Cowf sansiivity in TSL/ NORMx yz

b dinde compression paint

oF el fatan { 1duly_eyi) of ihe R sipnal

AECD mndulation degendant fi nmbn saramalem

Polrization @ @ roistion areund probe

Polrzation § EWWHMHNMSMINMM { to probe axis (st
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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Calibrated: November 02, 2018
Calibrated for DASY/EASY Systems

{Mite: mom-compatbie win DASYE systes)
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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]
Mm

paraeler:
¥ Urcertainly is s detemined using the MWMMNmmmwem
and s cxpressed for the squace of the fieid vale.

Certificaiz No: 21860098 Pagedofnl
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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 0.96 | 83 | am 633 | 040 | 140 | £12.1% |
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 4 43 431 | o078 | 18 | 12.0%

= zie | 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

Certificats Mo Z18-4600548 Pagesof 1l
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Ak Mo 51 Xineyuan e, T isn Disrics, Beifng, 190191, Chira
Tel: $B6-10-6300061 32517 Faa, +86-] 0-4130463)-2504

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

L T T =1 —

-
[ 500 1000 1500 2000 2500 3000
f[MHz] ——
R22
Us of F R of E-ficld: £7.4% (k=2)
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Receiving Pattern (®), 8=0°

BOOMHE_ —+—
Uncortainty of Axial lsotropy Assessment: £1.2% (k=32)

" I Colabemtion with

Tepeeg

A4 10 51 Xiuerunn Read, Habditn Dirin, Befing, 0191, Chioa
Tei. * B 10-IMMA10- 2512 P A L6700 11904

" Dynamic Range (SARyes)
(TEM cell, f = 300 MHz)

_ SAR[mWEmY

[t - o]

7 W
SARImYWen |
Eo-fnot

Uncertincy of Linearity Assssament: 0.9% (k=2)

Certificate No: 21360398 Pagedof Cenificate No: £18 60558 Page9of 11
7.5 5 6. &y e
iRl e 9 TTLs p e s g

= i) 'CALIBRATION LABORATORY
A e 51 Nueyuan Rtad, Huisian iget, 1R0IF], Chiea ond, Haidian Distric . 100191, China
Tek + 8 1 04DIH0I3-231T Fan #8604 N2 o et il
¥ 2 . Hepdtrzchimetlon om Higistwae chinar

Conversion Factor Assessment

f=750 MHz, WGLS R9(H_convF) F=1810 MHz, WGLS R22(H_convF)

. — ~ 0o

wh L L1

3
\

'f[ |

I

Deviation from Isotropy in Liquid

18—

o oie GW G am o

18 48 4 A 430
Uncertainty of Spharical lsotropy Assssament: +1.2% [K=2)

Centificat Mo ZIS-50598 Pagz 1 ef
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Modulation Calibration Parameters

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

System Name | 48 dewv | v (ke2)
‘ 0 ow ‘|u.uo X_[00 |00 10 [2823 | W‘
0

{0, 0 110 {2805 f
T —— [ 010 02751 |
10012 | IEEE 802.11b WiFi | L . 846 1430 |+1.8%
| 24 GHz (DsSS, 1 | 051852 | 1450
| Mbps) _ X 5 1825 1423
[10100 | LTE-FDD ‘ : 897 9 | =19% |

(SC-FDMA, 100% Y lé 66. 19.06 |
|Tn1on’

RB, 20 MHz, QPSK) |z 609 6632 |18.90
LTE-FDD
‘ 10154

580 [X_ (609 |6624 [1907 1395 |+19%
(SC-FDMA, 100% [¥ 1610 6633 [19.15 |1415 |
RB,10MHz, QPSK) | [z 6056619 |19.05 | 1380 |
LTEFOD 1575 [x_[s81 |6585 [18.93 |1361 | <19%

(SCFOMA, 50% | 582 (6592 |19.01 | 1378 |

_| R, 10 MHz, apsK) z_ [579 [6589 |1897 |1347 |
10168 | LTE-FDD 573 (X (48 (6592 1920 [1308 |+1.9%
| | tsc-£oma, 1 re, [Y_Tas> [6598 [1927 |1313
| |aomHzaoesk) z [a80 (6600 [1929 |120.1
10176 | LTE-FOD s [X_Jass (6614 1940 1316 11‘9%‘|
(SC-FDMA, 1 RB, [¥_ 483 [6608 1933 |1308
_|10MHz, aPSK) | z_ (479 6602 [1920 [1293 |
10297 | LTEFDD SET (X619 666l 1942 (1419 | £1.9%
(SC-FDMA, 50% Y1613 [6643 |1926 1407 |
‘ ‘ RB,20MHz QPSK) | [z 614|665 1933 JiLﬁ J
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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 ciose proximity 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 paramaters

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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DASYS Validation Report for Head TSL
Test Labosatory: CTTL, B .

DUT: Dipele

M,

SOV3 - SN: 1101
750 M1

DASYS Ca

Impedance Measuroment Plot for Head TSL

00} SEMCAD X

Dipale Calibration/Zoom Scan (Ta7aT) (Tx7x7)Cube : Messureme

m, Power Dirift = -0.02 dB

127 WAy

ARITD g) = 1.42 Wikg
ured) = 288 Wikg

DB = 288 Wikg = 4.59 dBW kg

wal L
- -
8
sl
2m iy v 100 ——
419
&rn
118
RLELS >
0dB =177 Wikg =~ 4.42 dBW/kg
i i = No i .
P
T77 L B o 8 g
‘ < CALRRATION LABORATORY
Impedance Measursmant Plot for Bady TSL
" i

e

ment grid: dr=Smm

= mar

.
i
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E771 s b e a g LU g~ ]
e CAUBRATION LABORATORY # ECNAS‘!’[
T Al

44 No.51 Xexyuan Rowd Haidian . BRATION
s 3 NS CNAS LOSTD
el calcunad com
__Client_ SRTC Cortificate No: 24797135
| CALIBRATION CERTIFICATE |

‘ Obyect D835V2 - SN 44023

Caliraton Procedure(s) —_—
Catibration Procedures for dipole validation ks
Calibration date. September 13, 2017

| This calbration Certiicate documents the traceabity 1o national standards, which realize the physical unts of
d the uncertaintes probabilty are given on the following

| pages and are part of e cerfcate.

Al calibrations. have been conducted in the closed laboralory faciity: environment temperaturezayC and |
humidity<70%

Calibration Equipment used (MBTE critical for calibration) |

Primary Sandads D% Cal Date(Calirated by, Certficato No) _ Scveduled Calbeaion |
Powsr Meter NRVD | 102196 02MarA7 (CTTL NoJITXO1254)  Mar18 |
Power sensor NRV:Z5 | 100506 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX30V4 | SN 7433 26-Sep-16(SPEAG No EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG N0 217-87015) Jan-18 ‘
Secondary Standards D Cal Date(Calibrated by, Centificate No ) Scheduled Calibration |
Signal Generator E4430C | MY4B0T1430  13-Jan-17 (CTTL, No J17X00286) Tdan1s
Network Analyzer ESOT1C | MY48110673  13-Jan-17 (CTTL No.J17X00285) Jan-18 |

Name Furcton Signatire
Calbrated by Zhao Jing SAR Test Engineer
Reviewsd by Yu Zongying SAR Test Enginaer %
Approved by Qi Dianyuan SAR Project Leader 9'&0‘_(

Issued: September 16, 2017
This calibraion certficate shal not be repraduced except in full without witlen approval of the laboralory

Centificate No: Z17 Page 1 ofs

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NiA not applicable o not measured

Calibration is Performed According to the Following Standards:

8) IEEE St 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communicatians 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-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)’", March 2010

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

Additional Documentation:
) DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parametars:

*+  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al fiqures staled in the cerficate 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 oriented
paralel to the body axis.

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

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

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

refiected 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.

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

+  SARfor nominal TSL paramaters: The measured TSL parameters 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 nommal distribution
Corresponds to a coverage probability of approximately 95%.

Centificate No: 217-97135 Page20fs

. i with

T7T7I £ R o a g

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian Distict, Beijing, 100191, Ching
Tek +B610-604633-2079 86-10-62300633-2504
il: ctl@chinailcom  hapwuen.chinant e

Measurement Conditions
DASY system configuration, as far as not aiven on page 1

DASY Version pow | awews |
Extrapolation Advanced Extrapolatien R
anm-; ) 1 Triple Flat Phantom 5 1C o 1
Distance Dipole Canter T3L e —
Zoom Scan Resolution _ﬂl_dy dz=5mm - |
| Frequency - 835 MHz 21 MHz | _7 ) J

Head TSL parameters
The calculations were applied
I Temporature

Nominal Head TSL parameters. | 2207
Measured Head TSL parameters (220:02)°C

Head TSL temperature change d

ingtest|  <10°C

SAR result with Head TSL N -
SARaveraged over 1 cm’ (1g)ofHead TSL | Conditon -
SAR measured 250 mW input power 238mwig
SAR for nominal Head TSL parameters normalized to 1W 9.37 MW ig £ 18.8 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL Condition
| saR measured 250 mW input power 182mW g
‘_SARlnlnnmms\ Head TSL paramaters _romalizedto W | 6.08 mW g £ 18.7 % (ke2)
Body TSL parameters
The rs and calculalions were appiisd o
[ rem e Conductivity
peratura Permittivity Conductivity

Nominal Body TSL parameters I moc | 2 0.97 mhoim
Measured Body TSL parameters @20202)°C $5746% | 096 mhom=6%
Bl | } .|
| Body TSL temperature change during em‘ T
SAR result with Body TSL -

= 3 = ]

| SAR averaged over 1 cm’ (1 mul’Bﬂ!y?El Conx

| SAR measured 250 MW inputpower | 234 mwWig
SAR for nominal Body TSL parameters romAIZea 0 1W | 947 mW g £ 188 % (ke2)
SAR averaged over 10 cm’ (10.g) of Body TSL Conaiion o
SAR measured 250 mW input power Tisimwrg
SAR for nominal Body TSL pasameters % nomalzedlo W | 6.17 mW /g £18.7 % () |

Centificare No: Z17-97135 Page 10f8

& In Colaborution with

Add: No 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079  Fax: +B6-10-62MM4633-2804
Email: ett@chinatl con hitp e, chinatd,ca

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transiormed to feed paint 51,00-2.79i0 |
(Relum Loss - 30768

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.60- 3610 —J
Return Loss 25808

General Antenna Parameters and Design

lectical Delay (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 seminigid coaxial cable. The center conductor of the feeding line i directly
connected to the secand arm of the dipole. The antenna s 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 Condilions” paragraph. The SAR data are not
affected by this change. The owerall dipole length is stil according to the Standard

No exxcessive 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

| Manufactured by SPEAG |

Cerificate No: Z17-97135 Page 1 of §
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in Collaboration with

0 Report for Head TSL Date: 0
CTTL, Bei

835 MHz; o 1000 kg

DASYS (IEEE/EC/ANSI C63.19-2007)

«  Probe: EX3DV4 - SN7433; ConvF(9 82, 9.82, 9.82); Calibrated: 972
*  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

onics: DAE4 Sn/ Calibrated: 11972017

Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171
ment SW: DASY52, Version 10 (0); SEMCAD X Version 14.6.10

Dipole Calibration/Zoom Sean (Tx7x7) (Tx7x7)/Cube 0: d: dhe=Sman

dy=Smm, dz

$6.28V/m; Powes Drift = -0,02 dB

SAR(1 g) = 2.

[&
10.72 .

0dB =321 W/kg = 5.07 dBWikg

Page s of 8

in Cotaboration wih
a
CALBRATION LABORATORY

o -~ 4
¥
- |
E ‘
memme o s s icm e M|

Ceniificate No: ZI7-9713§
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—

Add: No 51 Xoeyuan Ros:
Tel: +86-10-62304533-21
E-mail: cti@chinr com

DASYS Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d023
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: f = 835 MHz; o = 0.958 S/m; ¢, = 55.68; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9.5); Calibrated: 9/26/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331; Calibrated: 1/19/2017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm

dy=Smm, dz=5mm

Reference Value = 56.17 V/m; Power Drift
Peak SAR (extrapolated) = 3,57 Wrkg
SAR(1 g) = 2.34 Wkg; SAR(10 g) = 1.53 W/kg
Maximum value of SAR (measured) = 3.15 Wikg

0.01dB

B [ —
[]
210
420
-6.30
-8.40
| &
‘050 [ N L >
0 dB =3.15 W/kg = 4.98 dBW/kg
Certificate No: Z17-97135 Page 7ol 8

In Callabaration with

hetpfuww chinatt.ca

Impedance Measurement Plot for Body TSL

5 ag 15-06987 Re? T

x
© s FOW I St 1 06 o I
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771 s p e a g BRI
CALIBRATION LABORATORY BE

Add: No 31 Xucyuan Rosd, Haidian District, Bejing, 100191, China CALIGRATION

Tel B 106BMENT  Fr: 186-1062308633:2504 CNAS L0570

Eomail: cal@chinaticom  bipivse chinat.co

Client SRTC Certificate No: ~ 217-87138

—
| CALIBRATION CERTIFICATE |
| Object D1800V2 - SN: 24084
| Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits |

Calibration date: Seplember 15, 2017

This cali

The and the

ation Certificate documents the traceability to national standards. which realize the physical units of

pages and are part of the ceriificate

with confidence probabilty are given on the following

Al calibrations have been conducted in the closed laboratory faciity: environment temperature(22:3)¢ and |
|

humidity<70%

Calibration Equipment used (MATE critical for calibration)

[ Primary Standards To# Gal Date(Calibrated by, Cerlificate No) __ Scheduled Calibration
| “Pawer Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRP-201 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX30V4 | SN7433  26-Sep-16(SPEAGNo.EX3-7433_Sep16) Sep-17
AE4 SN1331  18-Jan-1%(CTTL-SPEAGN0.Z17-97015) Jan-18
Secondary Standards | ID# Cal Date(Calibrated by, Centficate No) __Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
[ - 1
Name Function Signature [
Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by VibZangrin SAR Test Engineer %

Approved by: Qi Dianyuan SAR Project Leader

|
This calibration certificate shall not be reproduced except

=g |
Issued: September 18, 2017
in full without written approval of the |laboratory.

Certificate No; 71797138 Page 1|

ofs

ﬁ : Cnimmwnewrm o
T

CALIBRATION LABORATORY

Add: No 51 Xi

yuan Road, Hai + Beijing, 100191, China
Tl +86-1 2

6330 Fax: +B6-10-62304633-2508

Eemail cttf@chinatl com by chinam en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,2
NIA not applicable or not measured
Calibration is Performed ing to the

g ds:
a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Devices: urement ", June 2013
b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February

2005

<) 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 to 6GHz)", March 2010

d) KDBB865684, 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 mounted with the spacer to position its feed

point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole

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

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

reflected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.

No uncertainty required

+ SAR measured: SAR measured at the stated antenna input power.

* SAR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

*  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal 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 normal distribution
C to a coverage lity of 95%.

e—_

Certificate No: ZI7-97138 Page 2018

A" in Cotsborssonsit

CALI

Add: No.51 Xueyuan Road, Haidian Di
Tel: +86-1062304633-2079
E-mail. cul

Measurement Conditions

i L o 8 g
TTL s e 2

sjing. 100191, China
304633-2504
il com hitp . chinart en

251

DASY sysiem as far as not given on page 1
DASY Version Dasvsz 521001445
Extrapolation Advanced Extrapolaton I ‘

;nmm - Triple Flat Phantom 5.1C o
Distance Dipole Center - TSL wom [ with Spacer _1
Zoom Scan Resolution & dy. dz = 5mm | ]
F’NQLIIIIE}‘ o o ‘. 1800 MHz £ 1 MHz ‘ _7 o

Head TSL parameters

The folowing parameters and calculations were applied

0ad TSL parametars

}»‘mpﬂ.ﬂul- Pormittivity Conductity |
| 220°C 1.40 mho/m

No
| Measured Head TSL parameters 20202 142 mhoim £6.%
|}md TSL temperature change """l"‘T <0°C e

SAR result with Head TSL
| sAR averaged over 1 cm” (1 o) of Head TSL_ Condiion | ]
[sammeasursd 250 mW mpulpo:-l s?amw/grg‘
SR forromnnl Head TSLparameters | romaizedto W | 589 mW /g £ 188 % (hed) |

SAR averaged over 10 cm’ (10 g) of Head TSL Candition |
SAR measured 250 W input power s12mwig

SAR for nominal Head TSL parameters

Body TSL parameters

The follawng parameters and calculations were appiied.

nommalized to W | 20.4 mW g £ 187 % (ke2)

Nominal Body TSL parameters
M

| 33 1.52 mhoim
sured Body TSL parameters | w20202)7c 538+8% | 150 mhoim 6%

‘ Temperature Permitivity Conductivity

—

Body TSL temperature change during test ‘
SAR result with Body TSL

ye T
i |

’

| SAR averaged over 1 cm” (1 g) of Body TSL

SAR measured

Condion |
250 mW input power 9.84 MW /g |

SAR for nominal Body TSL parameters

SAR averaged over 10 cm’ (10 g) of Body TSL

nomalized 1o W | 30.7 mW ig £ 18.8 % (xez)

Condition

SAR measured

SAR for nominal Body TSL parameters

250 mW input power 518mW/g

romalzedio W | 208 mW Ig 2 18.7 % (ka2) |

Centificate No: Z17-97138 Page 3078

Add: No 81 Xueyuan Roed, Hasdian District, Beijing, 100191, China
Tel: +86-10-62104633-207 +86-10-62304633-2504

B chi

Appendix (Additional assessments outside the scope of CNAS L0§70)

Antenna Parameters with Head TSL

impedance, transformad to feed paint

] 49.30. 1550
Retum Loss - 35408 _‘
Antenna Parameters with Body TSL.
impedance, ranstarmed to fesd point 46.00.1320 o
| Retum Loss - 27.1d8 j
General Antenna Parameters and Design
Flectrical Deay (one directon) 136 7J

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

The dipole is made of standard semirigid coaxial cable. The center canducar of the feeding fine s directly
connected to the second amm of the dipole. The antenna is therefore short-circuited for DC-signals, On some
of the dipoles, small end caps are added to the dipale 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 stil according 1o the Standard.

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

Additional EUT Data

Manufactured by
L

Certificate No: 21797138 Page 1078
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NG 05 Ko Bt D i, 10101, o

DASYS Validation Report for H
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: DISOOV2; Serial: DISOIV - SN: 21084

[ n System: UID 0, CW; Frequency: 1300 MHz; Duty Cycle: 1:1
used: = 1800 MHz; 6 = 1.423 Sim; er

Date: 09.

Medium parame

40.37; p = 1000 kg/m3
Left Section

ment Standard: DASYS (IEEE/TEC/ANSI €63.19-2007)
DASYS Configuration

Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); Calibrated: 926/2016.
Sensor-Surfce: hanical Surface Detection)

Electronics: DAE4 Sal331; Calibrated: 1/19/2017

Phantom: Triple Flat Phaniom 5.1C; Type: QD 000 PS1 CA;
Measurement SW: DASYS2, Version §2.10 (0

417

rial: 1161
SEMCAD X Version 14.6.10

System Performance Check/Zoom Sean (7x7x7) (Tx7x7)/Cube 0: Measurement grid

dx=$mm, dy=Smm, dz=Smm
Ref e V 93.90 Vim; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 18.7 Wikg
SAR(1 g)=9.79 Wkg; SAR(10 g) = 5.12 W/kg
Maximum value of SAR (measured) = 15.5 W/kg
d8 B
0
H-3a
6.86
|
10.30
1373 ‘
4
17.16

0dB = 15.5 Wikg = 11.90 dBW/kg

Certi

ate No: Z17:97138 Pagesofs
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Centficate No: 21797138
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Page s of 3

In Collaboration with

s
CALIBRATION

'-\
TITT. L. B ¢ 0 g
‘_, LABORA

ATORY

g, 100191, China
ME3-2504

on Report for Body T
“TTL, Beijing, China
Dipole 1800 MHz; Type: DI800V2; Serial: DIS00VZ - SN: 2d084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cyele: 1:1
Medium parameters used: f = 1800 MHz; 6 = 1.503 S/m; &, = 53.79; p = 1000 kg/m®
Phantom section: Center Section
rement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration

Date: 09.14.2

o Probe: EX3DV4 - SN7433; ConvF ); Calibrated: 9/26/2016;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sa1331; Calibrated: 1/19/2017
Phantom: Triple Flat Phantom 5.1C. Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASYS52, Version 52. 10 (0); SEMCAD X Version 14.6.10
(7413)

System Performance Cheel/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=Smum, dy=5mm, dz=Smm

Reference Value = 97.57 V/im; Power Drift
Peak SAR (extrapolated) = 18.0 Wikg
SAR(1 g) = 9.84 Wikg; SAR(10 g)

Maximum

-0.02dB

-10.23

1364
-17.05 _“'
0.dB = 152 Wikg = 11.82 dBW/kg

Certificate No: 217-97138 Page7of§
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Certificate No: Z17-97138

In Colaboraton with
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CALIBRATION LABORATORY
ueyuan Road, Haidian District, Beiing. 100191, China
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Impedance Measurement Plot for Body TSL

6-10-62304633-2504
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BRI
CALIBRATION LABORATORY m
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T R0 ST TS g GNAS LOETD
O e
Chent SRTC Certificate Mo:  Z1B-97021
CALIBRATION CERTIFICATE
Otject C2000V2 - SN 1009
‘Caltration Procedures] FFZH-005-04

Calioration Frocedures for dipole validaion kits
‘Calbraton data: Fetruary 1, 2018
This calbeaion Cerifcale documents $ie traceatibty 10 natianal standards, which realze the physical unis of

et and the / B y are g ']
pages and are part of the certficate.

Al calbeatons have bean conducksd i I clomsd laborslory facilly. enviranmant tempersueli2aST and
humidity<T0%.

Callaration Equipmant used (MATE crilical for cal ioration]

Primary Siarcards o#¥ Cal Data(Calbrated by, Corilicat o) Scheduled Caliration
Poweer Meber  NRVDH 102186 0E-Mar-17 (CTTL, No JITXI1254) Mer-18
Povesr sansor NRV-ZS 100868 02-Mar17 (CTTL, No. J1TX01254) Mer-18
Refarence Probe EX3DVA | SN 7464 12-Sep-1T[SPEAG N EX3-7484_Sep1T) Sep-18
DAES SN 1525 02-0ei-1T(SPEAGNG DAEA-1525_0ct1T) Oct18
‘Secandary Sndas 1] Cal Dabs(Calibrated by, Cerfficste No)  Schoduled Calbraicn
‘Signal Ganarssor E4S38C | MY4B071430  23-Jan-18 (CTTL. No.J18X00660) Jan-19
Metwork Analyzer EEOTIC | MYSS1I0ETS  24-Jan-18 (CTTL. Mo JEXD0561) dan-18

Haime Furctian Sigature

Calbrated by Zhaa Jing SR Tast Enginaer f_,

Reaviawsd by Lin Hag AR Tast Enginees ﬁp’n
Appraved by i Dianyuan ‘SAR Project Laader %

Issued: February 4, 2018

ik ¥o. 51 Mnpum flvad, Haidin Diniict, lisjiang, 160191, Chira
Teb B AIIMEIIITN P 4B I0AZRHET-II

E-rrait ctikickinms! com [ ——
Glossary:

TSL ez almiulating liguid

ComF sensitivity in TSL/ NORMx yz
Wi, not applicable o not messured

e g to th o Standards:
@) IEEE Sid 1528-2013, "|EEE Recommendad Practice for Detenmining the Peak
Haveraged Specific Ansnrpum Rale [SAR) in the Human Head fram Wirsless
Devices: Tachniques”, June zma
b} IEC 62208-1 racedure for ion rate of human
exposure ba radic frequency fields fram hand-heid and now—mounm Wirelass.
communication devices- Part 1: Device used next 1o he ear [Frequency range of 300MHz to
BGHzY, July 2018
o} IEC 82208-2, *Procedura to measure the Specific Absorption Rate (SAR) For winsess
communication devices used in close proximity fo the human body (frequency range of
J0MHz ta BGHz)", March 2010
o) KDBBG5E64, SAR Measurement Reguirements for 100 MHz ta 6 GHz

Additional Docurmentatisn:
&) DASYAS System Handboak

Meothods Applied and Interpretation of Parameters:

»  Megsuremant Condifizns: Furiher details are available fram the Validation Report at the and
of the certificate. All figures stated in the certificats ane valid at the frequency indicated.

»  Antenng Farametars with T5L: The dipole is mounted wilh the spaces 1o pasition &s fasd

point exactly below the center marking of the fiat phantom saction, with the arms arienled

paralial ta the body awis.

Faed Poini Impedance and Refum Loss: These parameters are measured with e dipole

positioned undar the liquk filed phantom. The impedance stated is bansformed from the

measurement at the SMA connecior io the feed point. The Return Loss ansures ow

reflected pawer, Na uncertainty requirad.

= Elactrical Delay: One-way delay between the SMA connectar and the antenna feed point

Mo uncerainty required

SAR megsured: SAR measured al the staled anenna input power.

*  SAR novmalized: SAR as measured, normalized fo an input power of 1 W at the antenna

connacior.

BAR far paminal TSL The TSL are usad to calculate the

naminal SAR result

The reported wncersnty of measurerment is slaled as e standard uncersinty of

This calibrati jcate shall not Tl withut wiittan apprenal of fhe lscesiary. Mnsunemu\l muliplied by the cowerage factor k=2, which for @ nommal distsibusian
oI5 10 @ covaraga of apy by 95%.
Cartificate No: 2188321 Page 1 of8
Cartificate No: 21847021 Page 2of 1
P P e
TTI £ p e a g T7T7I s p e a g
CALIBRATION LABORATORY CALIBRATION LARCRATORY

o1 man R, Hiid D, Beig, 10101, Chi

Tel 435 H-E1308533.201 ax+86. 142000
Eai i s
Measurement Conditions.
nAgY ‘ =t 1
DIASY Version OAETE 52100 1448
Extrapolation Athaancsd Exvapoiaton
Phantam Tripte Fist Phaniom £.1C
Distance Dipole Gurter - TSL 10 mm wih Spacer
Zoom Sean Rescletion de, gy, de =3 =m
Fraquency 2000 Wi 1 1 Wiz
Head TSL parametars
apglnd -
| Tampersturs [— Conducsivity
‘Wominal Head TSL paramators zoc wn 1,40 mhm
Measured Hosd TS parameters 202024 8I20% | 142 bt 0%
Hoad TSL mmperaturs change durieg test|  <1.0°C — —
SAR result with Head TSL -
SAR wveraged over 1 om’ (1 5) of Head TSL Condiion
SR measurnd 250 m inpet pows 02mily
SAR for omirl Hesd T5L parametnrs normalized o 1| 403w g £ 183 % fies2]
m,mpuw-n. em’ (10 ghof Head THL Canditon |
| B4R measunnt 250 miee mput power | s1TmA g
| 4R I somieal Hosd TS parsmetnrs nomaleed o W | 205 mAW ig £ 167 % (=)
Body TSL parameters
Tempersturs | Parmesnity Candustity
‘Wominal Body TSL parameters 20T 53 152 mboim
Measurod Bosdy TSL parametars mos0zc SiA1A% | 1Smhometn
Wiady T5L femporature chamge during fest|  <1.0°C —_ —

SAR resuilt with Body TSL —
BAR over 4 em’ {8 g ot Body TR | Condtion |
SAR measuredt 260 s it poaee 103 mWig
SAR for nominal Sody TL paramaters noralized 45 10| AD3 W g £ 108°% |
| SAR averaged ower 30 cm’ {10 g} of Body TL | Cendilion -
SARmeasurnd | oo it povese stmwig

| S4R for rominal Body TSL paramensrs [ roomaiisa s 1w | 04 el g2 187 5% ey |
Cenificate No: Z18-57021 Page 3ars o

Ak W81 Xeryeas R, Heckas Dk,
ek HA-I-SUMETANT Fae
i-mall 2hchinssl com m\l..wudir-l!.m

Appendix (Additional assessments outside the scape of CNAS LOSTO)

Antenna Parameters with Head TSL

[, ransieso o o potet | 4950 2060
[ Fturr Lesa | e

Antenna Parameters with Body TSL

mgsdanca, ramisrmed 4 foed pat | 46301630 ]
o Loss | .278E |

General Antenna Paramaters and Design

[ Bestricat patay one aretany [ AT
Amrlm;hnnuae\-him\v\‘rsdmm anly a sligh ing of the dipcle near
B measred
The d o cerar condctor of g Seedng 1 diecty

connected 1o the sacond anm of e digos. The m'm in mhue Mmt-an:uibd for [C-2igy
of i cipclas. small end caps sre added to
sccanding to the position = explained i the ° Mummum Cnnnilmn" paragraph. The SAR dats am el
md by this changs. The overall dipaie length is sl according to the Standard.
axcmsshve forns must b nppm ™ ubda aiea, becsuse they might bend cr the scldersd
naar

Additional EUT Data

Manutacured by SPEAG

Certificaie No: 1857021 Page 4 ol

The State Radio_monitoring_centerTestingCenter (SRTC)Page number:136 of 139

Tel:86-10-57996183
Fax:86-10-57996388V1.0.0




SRTC

The State Radio_monitoning_center Testing Canter

ERFLER NP

No.: SRTC2019-9004(F)-19032001(H)
FCC ID: 2ADOBHLTE223E

D2000V2 Sn:1009

‘TTL s_uln_

Al NS

i flead, Hsidian Dinsict, lsfing. 180151, Chira
ek (G- IADMEIIIN e 4B T-EMETI-90
Evrait cttkicainml com

DASYE Validation Report for Head TSL Derbe: 62,01 2018

Test Laborstary: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2O00V2 - SN: 1009
Commusicatian System: UID i, CW; Freguency: 2000 MHz; Duty Cyele: 1:1

Medium pammeters used: f= 2000 MHz: o = 1416 S/m; er = 38.89; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS Canfiguration:

«  Probe: EX3IDVY - SN7464; ConvF(£.39, 8,39, 3.39) Calibemed: 9122017,

Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronkes: DAES S01525; Calibeated: 10722017

Phantce: Triple Flat Phastom $. Type: (D 000 P51 CA; Serial: 1161/1

*  Measarement SW: DASYSZ, Version 52,10 (0); SEMCAD X Version 14.6.10
417

ds=Sman, dy=Smm, dz=Smen

Reference Value = 95.98 Vim; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 19.7 Wikg

SAR(T )= 100.2 Wikg: SAR{0 g} = 517 Wikg
Maximum value of SAR {measured) = 162 Wikg

=B

A
-T.48

.z
1oy

Anre

0 dB = 162 Wikg = 12.10 dBW/kg

System Performance Check/Zoom Scan (Tx7x7) (Tx7x7WCube 0: Measurement grid:

‘TTI:J %,&ELLE_

P, Hadckan Diwic, Bing. 190051, China
% R

10GEA46T3-1 504
g it on

Impedance Measurement Plot for Head TSL

ane
e

0.0

T ST Tog g D000 R 0 T
VOB Y. GRGRRER T Y, W

TatinoE

i B

A B 51 iyues R, Huicien Distrct, B 00191, Chins
Tel +35. HE1I0AIL000  Fac ~B- 1062904312004
Eennil: cal ickizati.com [ ——

DASYS Validation Report for Body TSI,

Test Laboeaiory: CTTL, Beijing, China

DUT: Dipole 2000 MEz; Type: D000YV; Serial: DOV - SN; 1009

“ormmsanication System: UID 0, CW; Frequescy: 2000 MHz: Duty Cyele: 1:1
Medizm parameters used: £= 2000 MHz o = 1,564 Siwg g = $1,83; p = 1000 kpm®
Phantam seclion; Center Section
Messurement Standard: DASY4 (IEEE/EC/ANS] C63,19-2007)

DASYS Configeration;

Dene: 02 012008

Prabe: EXIDV4 - SNT464; ConnF(8.24,8.24,8.34); Calibrated: 9122017,
Sezsar-Surface: 1 4mm {Mechanical Surfice Detection)

Electronles: DAE4 Sn1525; Calibrated: 1022017

Phassiam: Triple Flat Phantom 5.1C; Type: 0 000 PS1 CA; Serial: 116111
Measurersent SW: DASYS2, Versian 52.10 (0): SEMCAD X Version 14.6.10
(1417

System Perfarmance Check/Zoom Scan (Tx7x7) (Tx7xT)Cube 0: Measurement grid:
dw=dmm, dy=5mm, dz=3mm

Reference Valise = 93.84 Vim; Power Drift = 0,02 dB

Peak SAR {uxirapalaed) = 19.7 Wikg

SAR( g} = 10.3 W, AR(ID g) = 5.18 Wikg

Masimum valoe of SAR (messured) = 16.3 Wikg

O dE = 163 Wikg = 1212 dABW/kg

Cestificsne No: 21307021 Fage Tof3

Certificate No: Z1 6-97021 Page S of & Cetifiomie No: 21347021 Fagedofd
® InColsberation wih
J, & b e a g I Colibcration with

d Mo 81 Naeram Hosd, Hlaidien Dierics, Rejing. 10191, Chita
Tk R 1053 ETI “ 2504

Fiec +hi- 10

Impedance Measuremaent Plot for Body TSL

Tamine

Cortificate No: £18.47021

[T S Loy wap 100608 Fa 00008 (L]

s 220 W
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No.: SRTC2019-9004(F)-19032001(H)
FCC ID: 2ADOBHLTE223E

D2450V2 Sn:738

&77). s b e ag : i\\\:// ﬁ ENAS Bt

S CAUBRATION LABORATORY
ijing. 100191, China CIlIIﬁATIDN
2304633 u‘ CNAS L0570

Add: No.51 Xueyuan Road, Hikdan Dinri
Tel: +36-10-62304633-2079 8610
E-mail:cu@chinast sam mn ww.

Cllant SRTC Certificate No:  217-97140
[CALIBRATION CERTIFICATE

Object D2450v2 - SN: 738

Calibration Procedure(s) FF-Z11-003-01 |

Calibration Procedures for dipole validation kits

| Calibration date: September 18, 2017

| This caiibration Gertfcate documents the traceabiity 1o national standards, which realize the physical units of
| The and the with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facilty: environment femperaturez23)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration) |

PrmaryStandads ___ ID# _ Cal Date(Calirated by, Certficate No) __ Schoduled Caiibration
| “PowerMeter NRVD | 102186 02-Mar-17 (CTTL, No.J17X01254) M o
Power sensor NRV-ZS | 100596 02-Mar-17 (CTTL, No.J17X01254)
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAGN0.EX3-7433_Sep16)
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGNo Z17-97015)
_Secondary Standards D# Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4436C | MY48071430  13-Jan-17 (CTTL, No.J17X00286) Jan18 |
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
| —_— . .. 1
Narme Function Signature
Calibrated by Zhao Jing SAR Test Engineer é f_r
Reviewed by: Yu Zongying SAR Test Engineer

‘ Approved by ai

ianyuan SAR Project Leader |

Issued: September 21, 2017 |
s calibration cerfificate shall not be reproduced except in full without written approval of the laboratory: |

Cenificate No: 217.97140 Page 1 of 8

In Collsboration with

i

CALIBRATION LABORATORY

6 10-423M633.2504

E-mail: cri@chmar com wwr:chinastl.cn

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak

Scai\af -Averaged Specific Absorption Rate (SAR) in |he Human Head from Wireless
vices: ", June 2013

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wirele:
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2016

¢) 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 to 6GHz)", March 2010

d) KDBB65684, 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 mounted with the spacer to position its feed
point exacily below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

+  Electrical Delay: One-way delay between the SMA connector 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
cconnector.

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal 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 normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z17-97140 Page2 of 8

A" Cotabonion with
TT7 3 a
“SSmmee"  CAUBRATION LABORATORY
A Mo 1 ooy Ko adn i, B | 13, e
Tel: +86-10-62304633-207" +86-

Bt HOMon. ek

Measurement Conditions
DASY system configuration, as far as not given on page 1 .
| DASY Version DASYSZ 521001448

Extrapolation Advanced Extrapolation o |

Phantom Tripée Flat Phantom 5.1C |

Distance Dipole Contor - TSL | 10mm [ wih Spacer |

[zoom Scan Resolution dx, gy, dz= 5 mm [

T s |

Frequency 2450 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were appiied. S
Tlmplnmrn Cunducllvny
Nam\ nal Head TSL parameters 220°C 32 180 mhoim _

| Measured Head TSL Hoad TSL paramoters @20£02)°C WTEE% 79 mho me

Head TSL termperature change during test| 107G -

SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL Enrvdwlwn ]
SRmessued 250 mw ingut powar 131mwig
snmunummax Head TSL. parameters nomaized to 1W | 52.4 mW ig £ 18.8 % (ke2)

| $AR averaged over 10 cm’ (10g)of Hoad of Head TS | Canmn
‘SAR measured 250 mw !ﬂDIll Dﬂww Ei0mW/g —
?m T uwp,ung‘% —
Body TSL parameters B o

The following parameters and calculations were applied. R
Temporature

P-vmmhmy cnmuclimy J

1,95 mnam
6% 198 mhoim < s %

1

Nominal Body TSL parameters | zac

Measured Body TSL parameters @20:02C | s28:
Body TSL temperature change during test|  <1.0°C

SAR result with Body T§L

SAR averaged over 1 cm’

T S I
SAR measured | 250 mW input power "7 132mWi/g i‘
SAR for nominal Bady TSL parameters [ normalized to TW f:mw!g:ﬂllﬂt[b!l
ey B
| SAR measured 250 mi input power 810mNig
SAR for nominal Body TSL parameters. - nomalized o W | 243 mWig £ 187 % te2) |

Certificate No: Z17-97140 Page 3 of &

In Collaboration with

Add: No.51 Xueyuan Road,
Tel: +86-10-67304633-20:
E-mail. itz

et Beijing. 100191, China
610-62304633-2500
com pdiwwo chinattl en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed to feed point 51.30+ 5820 B
Return Loss - 24508 |
- s —

Antenna Parameters with Body TSL

Impedance, iransformes to feed point 47.60+ 63850 H

Retum Loss 23108 1
General Antonna Parameters and Design

Electrical Delay (one direction) 126608

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected o the second 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 arder 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 diple arms, because they might bend o the soldered
connections near the feedpaint may be damaged.

Additional EUT Data

= — R
Manufactured by SPEAG
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No.: SRTC2019-9004(F)-19032001(H)
FCC ID: 2ADOBHLTE223E

D2450V2 Sn:738

DASYS Validation Report for Head TSL

Te y: CTTL, Beijing, Chin

DUT: Dipole 2450 MHz; Type: D2450V
Communication System: UID 0, CW

2.8N: 738
iz; Duty Cycle: 1:1
2450 MHz; 0 = 1.788 S/m; or = 38.67; p

Frequency

1000 kg/m3

Standard: DASYS (IEEE/IEC

ANSI €63.19-2007)

1.4mm (Mechanical Surface Del
ics: DAE4 Sn1331; Calibrated: 1/19/20/

In Colsboration win

S p e a g

CALBRATION LABGRATORY

31, China
04

0dB =223 Wikg

Certificate No: Z17-97140

Page 70fs

v “
. om: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/] s )
+  Measu SW: DASYS2, Version 52.10 (0); SEMCAD X Ver 4.6.10 - -
7a17) TN |
Scan (7x7x7) (7x7x7)¥Cube 0: Measurement grid: dx=5mm, =
dy=Smm, dz=5mr . .
Reference Value Drift =-0.01 dB ; o -
Peak SAR (extrapolaiod)
SAR( g) = 13.1 W/kg; SAR(10 g) = 6.1 Wikg
Maximum value of SAR (measured) = 22.0 Wikg - |
¥
R . i\
[0
452
905 | oanazmoe e 2o
<1357
1810
sz |
0dB=22.0 Wikg = 13.42 dBW/kg
c Page 6ol
No: 2179714
o
—_— i
&77L s p e a &77L s a
» S CAUSRATION LABORATORY
S CAUSRATION LABORETORY
Add: No 51 Xueyuan Raad, Haid Chim
Tek +86-10-62304633-2075
E-mail: ctkgchinatt com
DASYS Validation Report for Body TSL Date: 09.18.2017
Test Laboratory: CTTL, Beij
DUT: Serial: D2450V2 738 I o ¥ AT a
Communication System: UID 0, CW; Frequeney: 2450 MHz; Duty Cycle: 1:1 Y TR O — —
Medium parameters used: f = 2450 MHz; o = 1.983 S/m; &, = 52.51; p = 1000 kg/m’
Phantom scction: Center Section |
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) |
DASYS Configuration:
v.c00k 4
*  Probe: EX3DV4 - SN7433; ConvF(746, 7.46, 7.46); Calibrated: 9/26/2016: | i —
+  Sensor-Surface: 1 4mm (Mechanical Surface Detcetion) B o
+  Electronics: DAE4 Sn1331; Calibrated: 1/19/2017 |
+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1 |
* Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 . - i ~ |
(7417) =
00000 Gz &
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm
Reference e = 96.41 W/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.8 Wikg | / v
SAR(I g) = 13.2 Wike; SAR(L0 g) = 6.1 Wikg ==
Maximum value of SAR (measured
|
a8 o . i - o
0
[ -
in T suazae Fw o S0
876 |
315
17.53
(s
2181

Page 8 of s
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