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CALIBRATION CERTIFICATE I
| e DENVT - M AZY
Gty aler Procodue(s) PRZI0008
Tt ahan Prosendurm b hpole vakdaton ke
Caboraton date: Sephernbew 13, 2017

Ths. catration Cavtfeae documants P iracastsly ko nalional siandsris, Which rakan the physicsl units of
T et AN e rCDatsy arw gren G

AN cabtyanons have been condusted in B coasd laboclry ey mrvimaTERt WMOBIAERNT and
| Pusmasty<Tere

Caktepsen EQUOmAN Uned (WA TE cibaal for caltration)

Franary Bandaie oa_ Cai Gae{Callwwterd by Carbicat No ) Scomcuied Csrazon
Power Mister NAVT! ar1ee TIL. Mo J1TRIN284) Marn
Powsr bassse NRV-ZD | 1o088n a1 TR01204) M
Fetarance e EXIOVA | BN 7R3 M-S IB{SPEAT M EX3.T413_Segte) Bap
A4 BN 1031 Ti-dan TNETTLEPEAL No 217.8718) a1y
Sacondery Sanowss | 108 Cail CotefCabtrntod by, Catficste Na ) fichedued Caltwaton
Sgnal Genetatir EAIEC | MYASCTUND  {3-dana7 (CTTL o J17000286) danfB
Netwrt Ansiyoes BEGTIC | MYAST106TS  13Jaee 1T {GTTL, No J1THOOZ05) Jan1n

Harme Funeton Bigratirn
Camexatod by Iraa irg AR Teat Exginess £4
Rt by Y Zongying AR Tawt Engnosr Qﬂt’ y
b aa O Dhanyuan BAR Prijct Lader ‘.Q.gg‘__’
Ihtiimd. Baptersbar 41 3047
T cervicats pproval of the lagoratory
Contficate o ZITATIIS Pags 1ot

Glossary:

TEL tmsue simulating bquid

Con saewitraty in TSL/ NORMuLY,2
Na, net aophcabie of nol maasurod

ion is Performed g 10 tha Following &

#) [EEE 5inf 1528-2013, TEEE Recommendued Practce o Datrmmining the Paak
SpatiskAvhragid Specilic Absorplion Ratg (EAR) m the Human Head fram Waekess
Communicabions Devices: Measuremant Tachaiqued”, Jurs 2013

&) |EC 622081, "Masuramant peocidirn for sssesament of specific sbaoipton rate of human
exposure 0 radio froquency fekds from hand-heid and body-mounted winskess
communication devices- Part 1 Device used naxt 1o the 0 (Fraquancy rangs of J00MH o
BOHZ', July 2018

] IEC 62200-2, ‘Procedurs i measun the Speclic Absorpion Rate (SAR) For wirsiess
communication devicos used in Closs proumty |0 B fuman body (requency rangs of
JOMHz 1o 6GHz)'". March 2010

] BAK = for 100 MHZ 1o § Mz

tiarnal Documentation:
o) DASY4S Systam Handbaock

Mathods Applied and Interprotation of Paramaters:

*  Maeasuromant Conditiona: Furthsr detids sve available from e Valkdation Report ot b end
al the codtificatn. All igrrs whated in the certificate ane vald o1 ihe requency indeatd

= Anferna Parameders wii TSL The dipale i mounbed wilh B space: o poson ds beod
point exactly below the censsr marking of tha fiat phankim sechon, with the ams anented
paraial in the hody s

«  Fawd ot impedbancy Loss: Thase pae the dipols
postioned unced the igud filed phantom Tha impedance stated & bamtonmesd from the
masaremnant al thi SWMA connecior 10 the feed point. The Retum Lows snsures ow
refleced power. No uncertanty requined

v Emcincal Deley. Gre-way delay betwaen the SMA connectar and ihe anbenng foed poind

Ne uncerainty recuired

SAR measured SAR messured at the stated BTanas nput pows

» EAR nomaliroc: SAR m mansured, normazed ko an inpul power of 1 W 8t the anlenns
connecioe

*  SAR for nominal T5L paramaters: The mesurod TSL parmetsrs ase Lsad 10 calculste the
rominal SAR resut

The reported uncedainty of messuremenl is staled 33 the tandaid uncertsrty of

Massiromenl muliphed by the coverags factor k=2, which ke @ nomal distribution
© 12 8 caverage b ¥ %

Certificats Y. 71747115 Page 2edn
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Measurement Conditions
DASY system configuration, s far as not given on page 1

DASY Version DASYS2 } 52.10.0.1446

Extrapolation Advancea Exrapolation
Phantom Triple Fiat Phaniom 8 1C. |
Distance Dipole Center - TSL. 15mm r witn Spacer |
2oom Scan Resolution dx, oy, oz = 5 mm
| Frequency 835 MHz = 1 MHz | }
Head TSL parameters
The and calculatians were applisd o
Temperaturs ™ Conductivity |

Nominal Head TSL parameters | zmee | as 050 mhom
Measured Head TSL parameters <I @20£02)°C | 41316% | 080mhomeat% |

Head TSL temperature change during test | <10°C . | i ‘
AR result with Head TSL ) -
ged over 1 cm’ (1 g) of Head TSL

SAl T conam 1 ]
[ 5AR measured Vingut power 235mwig

SAR for nominal Head TSL parameters. nomaIZed 1o W | 837 mW g £ 18.8 % (xe2)
[sar averaged over 10 cm’ (10 g) of Head TSL Congion i
[ sAR measured 250mW inputpower | 1s2mWig

| 8R tor nomima! Hed TSL parameters nommalizedto W | 6,08 mW Ig £ 18.7 % (k=2)

Body TSL parameters
The followi ers and calculat appiied o
[ | temporature Emmq Conduct 7_—\
Nominal Body TSL parameters I 20°C 55.2 097 mhoim
Masaured Body TSL parameters | maozazc s5726% usemnm:aﬂ
Body TSL temperature change auTgEeJ et0°c - 1 =
SAR result with Body TSL S
| saR 1 em’ (1g)of Body TSL Congition
| 5AR measured 250 mW input powar 234mig
‘SAR for nominal Body TSL parameters normalized to 1W 947 mW /g £ 18.8 % (k=2) |
| SAR sveraged aver 10 cm’ (10g)ofBodyTSL|  Conaion I
AR measured 250 mW nput power | 153 mW/g
\jr\_R or nominal Body TSL parameters nomalzedto W | 617 mi g £ 1 r_'mf:_ﬂf‘
Certificate No: Z17:97135 Page 1078
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CALIBRATION LABORATORY

Add: No.$1 Xueyuan Raad, Haidian District, Beijing, 100191, China
Tel 486-10-GBEI32075  Fax: +86-10-62304633-2504
E-mail st@chinati com i wowschini e

Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL

Impedance. transformed 1o feed paint 51.00-2 780 |

[Fromicm [ e ]
—

Antenna Parameters with Body TSL

[ impedance, transtormed ta eed port | 466036110

| Retum Loss | -25.808

General Antenna Parameters and Design

| Electrical Delay (ane direction) 1.495ns

After long term use with 100W radiated power. anly a slight warming of the dipole near the faedpoint can
be measured

The dipole is made of standard seirigid coaxial cable. The center conductor of the feeding fine is diraetly
connected to the secand arm of the dipole. The antenna is therefore short-cirouited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order o improve matching when loadsd
accarding to the posiion as explained in the “Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is stil according to the Standard

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

Additional EUT Data

| Manufactured by SPEAG

Certificate No: 217-97135 Pagcdof §
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DASYS Validation Rapisrt for Hesd TSI e 0%, 13.30)

T oy CTTL, Heij

DT Digate 835 Mite; Type: 16183 3; S
C i CW,F

»  Pobe EXIDVE 413, L $AL YA, 9ATE Calibested S26/2014, |

+ SensceSutan

x i .
Dipede CalibsrationZaom Scom (TaTa7) (T Cube @ M ‘
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‘ CALIBRATION LABORATORY

Add: No.51 Xeeyuan Road. Haiginn Districe,
61067304633
E-mail citi@chinasi] com

91, China
4

DASYS Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D83SV2 - SN: 4d023
Communication System: UID 0, CW; Frequency: §35 MHz; Duty Cycle: 1.1
Medium parameters used: { = 835 Miz; a = 0.958 S/m; &, = 55.68; p = 1000 kg/m®
Phantom section: Center Section il
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration: s —_— eI
| = e
*  Probe: EX3DV4 - SN7433; ConvF(9.5.9.5, 9.5); Calibrated: 9/26/2016; ~N /
«  Sensor-Surfacc: 1.4mm (Mechanical Surface Detection) 9.0 %
«  Electronics: DAE# Sn1331; Calibrated: 1/19/2017
*  Phantom: Triple Flat Phantom S.1C; Type: QD 000 P51 CA; Serial: 1161/1 = —
*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 s il
(7417)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=5mm P
Reference Value = 56.17 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = Wikg (
SAR(1 g Wikg; SAR(10 g) = 1.53 Wikg \
Maximum value of SAR (measured) = 3.15 Wikg
L] [ T o T — =
0 e N ot 15 e
210
-4.20
620
-8.40
[
1050 | Lus ~ -
0dB =3.15 W/kg = 4.98 dBW/kg
Certificate No: Z17-97135 Page $of §
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Client SRTC Certificate No:  z17-97138
—GClent S
TSL tissue simulating iquid
CALIBRATION CERTIFICATE l T bl N
| N/A not applicable or not measured
| objeet D1800V2 - SN: 20064
Calibration is Performed A g to the g ds:

a) |EEE Std 1528-2013. “IEEE Recommended Practice for Determm‘mg the Peak

i Calibration Procedure(s)
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
o

FF-Z11.003-01
Calibration Procedures for dipole validation kits

Devices: ", June 2013
b) IEC 62209-1, “Procedure to measure the Specific Absarption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz ta 3GHz)", February

Calibration date: Seplember 15,2017

2005

T i 2 o s the traceabiiity I« i | standards, whi '] "

. CFT:ZW ni e Gk izl m::"’mf':‘""” o ¢) IEC 82200-2, *Procedure to measure the Specific Absorption Rate (SAR) For wireless
& : PRERTIDIEIN.ne dhstion I kowig communication devices used in close proximity to the human body (frequency range of

codiatil bl 30MHz to 6GHz)", March 2010

d) KDBE65664, SAR Measurement Requirements for 100 MHz to 8 GHz

All calibrations have been conducted in the closed laboratory faciity: environment temperaturez2¢3)c and |
humidity<70%. |
[ Additional Documentation:

| Calibration Equipment used (M&TE critical for calibration) &) DASY4/5 System Handbook

[ Prmary Standards D# _CalDate(Calbrated by Certficate No) __Scheduled Callbration Methods Applied and Interpretation of Parameters:
| Power Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18 »  Measurement Conditions: Further details are available from the Validation Report at the end
Power sensor NRP-291 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18 of the certificate. All figures stated in the certificate are valid at the frequency indicated
Reference Probe EX30V4 | SN 7433 26-Sep-16(SPEAG,No.EX3-7433_Sep16) Sep-17 »  Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
AE4 SN 1331 18-Jan-17(CTTL-SPEAGN0.Z17-87015) Jan-18 point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.
Cal Date{Calibrats \ fi " i it » Feed Point impedance and Retum Loss: These parameters are measured with the dipole
Secondtry S‘B”“"E"’“ T :J“:‘i;ﬁ‘z—'—"ﬁ:"‘ oes ) ﬂ*—‘*"f“ e positioned under the liquid filled phantom. The impedance stated is transformed from the
Sigrial Ganemizy B4 10017 (0T Dy 7K00200), Jan18 measurement at the SMA connector to the feed point. The Return Loss ensures low
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 | reflected power. No uncertainty required
| «  Electrical Deiay: One-way delay between the SMA connector and the antenna feed paint
1 No uncertainty required
Name Function Signature | s SAR measured: SAR measured at the stated antenna input power.
i n input 1
Calbrated by: Zhao ding SAR Tost Engineer . cs:ﬂm::z:iaﬂrzed SAR as measured, normalized to an input power of 1 W at the antenna
*  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
Reviewed by Yu Zongying SAR Test Engineer % nominal SAR resuit

| S - e —
Approved by Qi Dianyuan SAR Project Leader g |
‘ The reported uncertainty of measurement is stated as the standard uncertainty of

1 Issued: September 18, 2017 Measurement multiplied by the coverage factor k=2, which for a normal distribution
This calibration certificate shall not be reproduced except in full without written approval of the laboratory | e to a coverage of i 95%.

e —

Certificate No: Z17-97138 Page 1 of & Certificate No: Z17-97138 Page 20f§
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY system as far as not given on page 1

: .
| DASY version DASYS2 52.10.0.1448

Antenna Parameters with Head TSL.

Extrapolation Agvanced Extrapolation — — —
_ SR { | impedance, transformed to feed point

| 49.30- 1550
Phantom Triple Fiat Prantom 5 1C 1 il
b — ,1 Retun Lot - 35448

Zoom Scan Resolution gy, dz = S | | Antenna Parameters with Body TSL
Frequency 1800 MHz £ 1 Mz — = — I
| R— = impedance, tra ] 46.00-1.320
Head TSL parameters | Retu Loss | -27.18 j
The following parameters were applied = R . R
| Tomperaure | pormittvty | conducuiy | General Antenna Parameters and Design
Nominal Head TSL parameters } 20°C 40, 1.40 mha/m e
Moasurad Head TSL parameters (220202)°C nere% .42 mhoim £ 6 % et Dalay (o chreclion) L o J
Head TSL temparature change during test|  <1.0°G = |
SAR result with Head TSL . — - After lang term use with 100W radiated power, only a siight warming of the dipole near the feedpoint can
| 5AR averagod ovar 1 cm' (1 grof Head TsL_| Condilon - bo omsiied
SAR messured 250 mW input power s79mA /g

— = —— The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding fine s directly
SAR for nominal Head TSL parameters romalized to 1W | 388 mW i £ 18.8 % (k=2) | connected 10 the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
o — of the dipales, smalil end caps are added to the dipole arms in order to improve matching when loaded

3 of Heac Candit
| SAR avomged aver 10 car’ (10.5] of Haaet T, — ) according 1o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR measured 260 mW input power 512 affected by this change, The overal dipole length is stil according fo the Standard.
9 ol
= —_ 1L - Na excessive force must be applied to the dipole ams, because they might bend or the soldered
SAR for nominal Head TSL parameters normalized to 1 20.4 mW ig 2 18.7 % (k=2) connections near the feedpoint may be damaged.

Body TSL parameters

The following parameters and calculations were applied. o = Additional EUT Data
‘ Temperature | Permittivity tivity
Nominal Body TSL parametars | 2207 533 1.62 mhoim Manufactured by  seeac
gl i S | e B g L = Sieoiinsed
Measured Body TSL parameters | zosx02)°c 538:8% | 150mhom+8% |
Sty T s g ] a7t | =
SAR result with Body TSL = -
over1 cm’ (1) of Body TSL Condition _ ]
250 mW input power 984 W g |
SAR for nominal Body TSL parameters nomalized (o 1W | 39.7 miw ig £ 18.8 % (ke2)
SAR averaged over 10 cyr’ (10 g) of Body TSL Condition | ‘
SAR measured 250 mW input power | SBmW g |
I — e LW g
SAR for nominal Body TSL parameters nemalized o W | 20.8mW g+ 7% (k=2) |
Certificate No: Z17:97138 Page 3o Cartcima Nol Z1 97138 B oy
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DNOOVE - 551 2084

} Viem: Pewer Deift = 0.01 413
spolnied) = 18.7 Wiig
SAR( gh= %79 Wikg: SAR(18 g1 = &

ot 4 SAR (n

1.0

(EAT

O 155 Wik = 11,90 AWy

| mmname

*  in Colsboration with

7L s p e 8 g
CALIBRATION LABORAT

DASYS Validation Report for Body TSL

Test Laboratory: CTTL, Beijing, China

DUT; Dipole 1800 MHz; Type: DIS00V2; Serial: DISO0V2 - SN: 21084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 1800 MHz; o = 1.503 Sfm; &,
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration

Date: 09.142017

53.79; p = 1000 kg/m’

« Probe: EXIDV4 - SN7433; ConvF(7. 5, 7.75); Calibrated: 9/26/2016;
«  Sensor-Surface: 1. 4mm (Mechanical Surfice Detection)

Electronics: DAE4 $n1331; Calibrated: 1/19/2017
Phantom: Triple Flat Phantom 5.1C; Type: QD 000
Measurement SW: DASYS2, Version 52.10 (0); §
(7413)

CA; Serial: 1161/1
MCAD X Version 14.6.10

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid:
dx=Smm, dy=Smm, dz=Smm

Reference Value = 97,57 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g) = 9.84 Wikg; SAR(10 g) = 5.18 Wikg
Maximum value of SAR (measured) = 15.2 W/kg

] s F o 1)
0

-4

-6.82

a0z |

1364

aros [

0dB = 15.2 Wikg = 11.82 dBW/kg

Certificate No: Z17-97138 Page7of§
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CALIERATION LABORATORY
4o 1 ooy Rk b D Bl OIS, i c-m“-'\“n"
Tab oRG-I0STIEI-2F P ~B6-0M23461 12504 CRAS LOSTD
Eormalt cnkaiehinunl son [t pey
cient  SRTE
CALIBRATION CERTIFICATE
Dot DRDOUVE - SH: 1008
Caibation Frocedure)s] e

Calibration Procedures for dipole validation kits
Calbraion dts February 1, 2018

This calbeaion Cerifcals documents $ie traceatibty 10 natianal standards, which realize the physical unis of
and the . fidence pr y are i the following

[pages and ane part af the certicate.

Ml calbations. hanve besn conducted in e clossd lsborstory facility. enviranment fempershumiz2ss T and
humidity<T0%.

Cailtration Equipmant used [MATE crifical for calibration]

Primary Standards [=F] Cal Data(Calioratad by, Cerificate Mo | Sehedhuled Calioeation
Power Meter  NRVD 102196 C@-Mar-17 (CTTL, No J1TX01254) Mar-18
Power sensor NRV-ZS | 100896 02Mar-17 (GTTL, No. JTAIN254) Mur-18
Refarence Probe EXI0VA | SN 7464 12-Bep-1 TISPEAG No EX3-T464_Sep1T) Sap-18
DAES BN SIS 0@-Qe-1TSPEAG Na DAE4-1525_0cl17) Oct-18
Secondary Sandseds 1] cal by, } Calbration
Signal Ganarstor E4438C | MYAB0T1430  23-Jan-18 (CTTL, No.J18X008E0) ) dan-19
Metwork Analyzer ESOTIC | MYSS1106T2  24-Jan-18 (CTTL, Mo J1EX00S61) dan-18

Hame Furctian H e

Calibrabed by: Zhaa Jing SR Tast Erginaer g%’:‘

Favigwed by Lin Hae SAR Test Enginesr ﬁpzc:
Approved by: i Dianyuan SAR Project Laadar ,—&ﬁ\‘/

Izaued: February 4, 2018
This calibration Tull without writhen apgroval of the lstceaiory.

Cartificale Mo: 21847021 Poge 1 078

Ak ¥ S8 Xncrun flvad, Haidian Dimsict, Tisjing. 180161, Chira
Teb RS- IDADIMETIATN P 4 BE-IOATHAGTI1A
i 5o a\

Vgckiaml com
Glossary:

T5L tizsue aimulating liguid

ConvF sensifivity in TSL/ NORMx .z
Nis, not applicable or not messured

i g to th o
a) IEEE &id 1&!2013. “IEEE Recommendad Fractice Tor Datarmining the Paak
liss ed Specific Abscrplion Rate (SAR) in the Human Head from Wireless

‘Communications Devices: Measurament Technigues®, June 2013

b} IEC G2208-1, ) pracedure for of specific ion rate of human
exposue b radic frequency fiekds fram hard-held and Dow—mounm WEkES.
commiunication devicas- Part 1: Device used next 1o Ihe sar [Frequency range of 300MHz to
BGHz)", July 2018

o} IEC 62208-2, "Procedura to measure the Specific Absorption Rate (SAR) Far wireless
communicalion devices used in close proadmity to the humnan body (frequency ranga of
A0MHz ta BGHz)", March 2010

d) KDBEE5E64, SAR Measurement Reguirements for 100 MHz b B GHz

Additional Documentation:
&) DASY4/S System Handboak

Methods Applied and Interpretation of Parameters:

«  Mossuremant Conditions: Further details ane available fram the Validation Report at the and
af the certificate. All figures stated in the certificate ara valid &t the frequency indicated.

»  Antenng Farameters with T5L: The dipole is mounted with the spacer o position s feed

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

paralial ta the body axis.

Faed Foint Impedance and Refun Loss: These parameders are maasuned with he dipole

positionad undar the liquid filiad phantom. The impedance slated is iansformed frorm the

measurament at the SMA connector to the feed point. The Reurn Loss ansures kow

reflected power, Mo uncartainty required.

Elaiirical Deday: Ona-my deday between the SMA connector and the antenna feed point

Ne unceraindy require:d

&QR messursd: SAH mamred al the staled arenra nput power

. ’ 1o an input power of 1 W at the antenna

wnneeﬂr

SAR far nomimal TEL parsmefers: The measured TSL parameters are used to calculats the

naminal SAR result

.

The reparted uncertinty of measurement is stsled as e standard uncerainty of
Measunmu\l mulglied by the coverage factor k=2, which for a nomal distibusian
ds 10 8 coverage pi y ol apy by 95%.
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Iusurumnt ‘Conditions
mtar 1
m\' Viersion DASYEZ 52 10.0.1448
Extragelution Advancad Extrapolasion
Phaniom Triple Flat Phantom S.1C
Distanee Dipole Cener - TSL 10 mm with Spaoer
Zoom Sean Rescletion dx, cy_ e = 3 mm
Fraquency 00 Mz ¢ 1 Wb
Head TSL parameders.
apind
| Tampersturs Par=iteuity Conducsivity
‘Mominal Head T5L pars bors. noc 400 1.40 mhaim.
Measured Haad TSL parameters. 220202}°C 3B0:8% 142 mhoin t 8%
Huad TSL temperature change during test, <1.0"C — -
SAR result with Head TSL
B4R 1 ow’ L Condition
SAR measurmd 250 mW inpt powes 10.2miig
SAR fior nominal Hesd TSL parameters. normalized B W 403 i g £ 183 % fio=2)
SAR avaraged over 38 e’ (10 gl of Heedl THL Canditon |
| AR measunnt 250 miee mput power | s1TmA g
| 4R I somieal Hosd TS parsmetnrs nomaleed o 1W | 205 mAW ig £ 167 % (=)
Body TSL parameters
Tempersturs Parmstrity Canductivity
Fominal Body TL parameders. 200 53 1452 mboim
Measured Bosty TSL paramatars. 220:03°C S1aa% 1.58 mhoms 6%
Miody TSL temperature chamge during fest <.0'c —_ —
SAR result with Body TS o
en’ (g ot Body TR | Condition ]
SAR measured [ 250 st gt o 103mWig
SAR for nominal Sody TEL paramaiers norssaliced o 1A | 403 Jg 2 10.0% [
| SAR averaged over 10 cm’ {10 g} of Body TEL | Cendifion
SAR messued | 250 i nput power S1BmNIg
| S4R for rominal Body TSL paramensrs [ roomaiisa s 1w | 04 el g2 187 5% ey |
Cantfieate No: Z18-57021 Page 3 il s
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Appendix (Additional assessments outside the scope of GNAS LOSTO)

Antenna Parameters with Head TSL

[ mpatince, wansioeree 0 o patet [ 4980 2060
[ Ftrr Lesa | )

Antenna Parameters with Body TSL

w;h-;mhmmbfmwm [ 46.30- 1650 ]
Fatam Lows | 27808 |

General Antenna Parameters and Design

[ oetrca potay ons sruzton | 14T |
Afiar kong 18 use with 100K radiated power, only 8 =l igh iing of the dipcle near
The di able. Tha cantar conductor of e Seeding [rs is directy

connected 13 the second anm of e dipae. The artorra is therefane shor-circuited for DC-sigras. On same
of e dipcles. amall end caps sre added fo in order 1o
aceanding o the position == explained in e * Mummum Condiions” paragraph. The SAR data an nol
avm:d by #his change. The overal dipale length is stil acconding to the Standand.
‘axcassive foroa must ba appkad 1o he uu-ua ama, becsuse they might bend or the soldered
naar iy

Additional EUT Data

Manutacaured by SPEAG
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DASYS Validation Report for Head TSL. Date: 6201 2018

Test Labaratary: CTTL, Beijing, China

DUT: Dipale 2000 MHz: Type: D000V Serisk: DRIV - 5N: 1069
Communicatian Systemn: UID 0, CW; Freguency: 2000 MHz; Duty Cyele: 1:1
Mediurn pammeters used: £= 2000 MHz: @ = 12416 Sim; er= 38.89; p = 000k
Phantom section: Left Section
Measurement Sinndard: DASYS (IEEEECIANSI C63.15-2007)

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 $.1C; Type: QD 000 P51 CA; Serial: 116171

*  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 (exsrapolaned) = 19.7 Wikg

SAR(T @)= 11,2 Wikg: SAR{I0 g} = 5.17 Wik
Maximum value of SAR {measured) = 162 Wikg

=8

ar
-T.48

RiF:]
1oy

Anre

0 dB = 162 Wikg = 12.10 dBW/kg

Certificate No: Z1 6-97021 Page S of &

System Performance Check/Zoom Scan (Tx7x7) (Tx7x7W/Cube 0: Measurement grid:

‘TTIJ 2 p ¢ a g

CALIBRATION LABDRATORY

Add Mo 31 Xuapaan Rnad, Haichan Diswics, Biefing. 180151, Chira
Tt + B |0 STIM AT 10GEA46T3-1 504
Bt a1kl g it on

Impedance Measuremsnt Plot for Head TSL
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Teb 435 HELI0AIL 000 Fac ~B- 16290461204
Eornil: cal ickizatioom st ———

DASYS Validation Repart for Body TSI, D 0231 201K
Test Laboeatory: CTTL, Beijing, China
DUT: Dipobe 2000 MEz; Type: D200V Serial: D008V - §N; 1009
Commanication System: UID 0, CW; Frequency: 2000 MHz; Duty Cyele: 1:1
Medim parameters used: £= 2000 MHz: = 1,564 S ¢ = $1.83; p = 1000 kg
Phantom seclion: Center Sevtion
Messurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)
DASYS Configuration:

Prabe: EX3DV4 - SNT464; ConnF(8.24,8.24,8.34); Calibrated: 9122017,
Sezsar-Surface: 1 4mm {Mechanical Surface Detection)

Electronies: DAE4 Sn1525; Calibrated: 1022017

Phassiam: Triple Flat Phartons 5.1C; Type: 0 000 PS1 CA; Seril: 11611
Measurement SW: DASYS2, Versian 52.10 (0): SEMCAD X Version 14.6.10
(1417

Systum Performance Check/Zoom Scan (Tx7xT) (7x7x7)/Cube 0: Mensurement grid:
do=Smm, dy=$mm, dz=5mm

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

Peak SAR (extrapolatod) = 19.7 Wikg

SAR( g = 10.3 Wike; SAR(0 ) = S.18 Wik

Masimum vakoe of SAR (messured) = 16.3 Wikg

-14.82

1862

OdB = 16.3 Wikg = 12.12 dBW/kg

Cestificsne No: 21397021 Fage Tofs

Impedance Measuremant Plot for Body TSL
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D2450V2 Sn:738

& In Collaboratian with W1, AL
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G Z ey CALIBRATION
N CHAS LOSTD
Client SRTC Certificate No:  217-97140
| CALIBRATION CERTIFICATE

‘ Object D2450V2 - SN: 738

Calibration Procedurefs) RO |

Calibration Procedures for dipole validation kits |

| Calibration date: ‘September 18, 2017 |

|
This calibration Certificate: dacuments the traceability to national standards, which realize the physical units of
The and the with confidence probability are given an the following

pages and are part of the certificate.

All calibrations have been conducled in the closed laboratory faciily: environment temperaturezzs3)t and
humidity<70%

Calibration Equipment used (MTE critical for calibration) |

Primary Sandards D% Cal Date(Caliorated by, Certiicate No) __ Scheduled Calbration
| PowerMeter NRVD | 102186 02-Mar-17 (CTTL, No.J17X01254) “Mar1s
| Powersensor KRYZ5 | 10095 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG N0 EX3-7433_Sep16) Sep-17
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGNa Z17-97015) Jan-18
_Secondary Standards D# Cal Date(Calibrated by, Certficaie No)  Scheduled Calio
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Netviork Analyzer ESOT1C | MY4B110873  13Jan-17 (CTTL, No.J17X00285) Jan-18
! — — — — —
[ Name Function Signature
Calibrated by Zhao Jing SAR Test Enginaer )
|
‘ Reviewed by: Yu Zongying SAR Test Engineer % ‘
‘ Approved by. Qi Dianyuan SAR Project Leader |

Issued: Septemper 21, 2017 |
s calibration certficate shall not be reproduced except in full without writen approval of the laboratory, |

Certificate No: 217-97140 Pagetafs

Add: No 51 Xueyuan Rowd, Haidian Disric, Beiimg, 100191, Chins
Tel: +B6-10-62304633 Fax: +86-10-62304633-2
Eomail:ciychinatiicom e

Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

is rmed ing to the ing :

8) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
c I vices: ", June 2013

b) IEC 62208-1, * procedure for of specific rate of human
exposure to radio frequency fields from hand-heid and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
B6GHz)", July 2016

¢) IEC 62208-2, *Pracedure 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) 4, SAR N it ts 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 fesd

point exactly 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.

Efectrical 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

«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 narmal distribution |
Corresponds to a caverage probability of approximately 95%.

Centificate No: Z17-97140 Page20f 8
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CALIBRATION LABORATORY
Add: No.$1 Xucyuan Road, Haidian Disrict, Betjing. 100191, Chin
Tel +86. MG312079  Fa; +B6-10-62404613.2501
Ecmail: cti@ichinatt com bt o wchinatt en

Measurement Conditions
DASY system configuration, as far as not given on page 1
| DASY version DASYS2

Extrapolation Advanced Extrapolation

| Phantom Tripie Flat Phantom 5.1C

| Distance Dipal Conter - TL 10mm wih Spacer |

| Zoom Scan Resolution dx, gy, dz = b mm J

Froquency 2450 MHz £ 1 MHz -‘
Head TSL parameters.

ved.
Temperature Permittivity ‘Conductivity
220°C 9.2 | 1.80 mhoim

The following paramelers and calculasons were

[ Nominal Head TSL parameters
Measured Head TSL paramoters (220£02)°C 38T £6% 1 Iamrnlm;u
Head TSL temperature change during 1 u:.i‘ 1T =

SAR result with Head TSL

[ooe T = T — ]

| $4R averaged over 1 cm’ (1 g) of Head TSL Candition
SARmessued ) 250 miW ingust power 131 mw g
| SAR for nominal Head TSL parameters nomalzedto IW | 52.4 mW ig £ 18.8 % (ke2)
‘;lennmnmm om® (10g) of Head TSL Condition
[ AR measured | 250 mW input power | 610mW /g |
SAR for nominal Head TSL paramelers ’ nomalized to TW i 44mWig ;l] % (k=2)
Body TSL parameters T -
The following parar were spplied. ) _ o
| renovatwe | portery | coniciy |
z0°C 527 18smom |

Msasursd Body TSL. parameters 220202)°C 525:¢6% | 10Bmhom+6%
n test] <10 .

| Body TSL temperaturs change during test 10°C

SAR result with Body TSL N

SAR avaraged over 1 cm’ (1 g) of Body TSL Gonditon |
SAR measured 250 mW input power | 132mwig
SAR for nominal Body TSL parameters nomaized 1o TW | 52.3 mW ig £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condion
| sAR measurea 250 mW input power 610mwig

24.3mW ig £ 187 % (k=2)

il

| 8AR for nominal Body TSL paramaters nomalczer to W

Certificate No: Z17-97140 Page 1 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed ta feed point } 5130+ 5920

| Return Loss 24 568 _‘

Antenna Parameters with Body TSL

L Impedance, transformed 1o feed point 47.60:6.390

Retum Loss

21148

General Antenna Parameters and Design

Electrical Delay (one direction)

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 conductor of the feeding line is directly
cannected fo the second arm of the dipole. The antenna s therefore shart-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 stil according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
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Impedance Measurement Plot for Body TSL

tion Report for Bady TSL Date: 09.18.2017
ry: CTTL, Beijing, China
¥ D2450V2 - SN: 738
Communication System: UID 0, CW; Freques v 50 MHz: Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.983 S/m; 2.51; p = 1000 kgim®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) |
DASYS Configuration: 0.0

Probe: EX3DV4 - SN7433; ConvF(7 46, 7.46, 7.46); Calibrated: 9/26/2016: |
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA Snl331; Calibrated: 1/19/2017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

LI AP

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Messurement grid: dx=Smm
dy=Smm, dz=5mm
Reference Value = 96.41 Vim; Power Drift = -0.03 dB
Peak SAR (cxtrapolated) = 27.8 W/kg ‘ /
SAR(I g) = 13.2 Wikg; SAR(10 g) = 6.1 Wikg F —
Maximum value of SAR (measured) = 22.3 Wrkg \

L} s = o8 [T o T h

0

=

aa | + ssmmne Epe s 2esce B

876

-13.15

|
17.53
L
-21.81 |
0dB =223 Wikg = 13.48 dBW/kg
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