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Glossary:

DAE data acquisition electronics

Connector angle information used in DASY system to align probe sansor X

to the robot coordinate sysiam

H.Ihoa‘a Applied and Interpretation of Paramaters:
mgemamm Calibration Fm:nt assessed for use in DASY
system by ‘with & calib traceable to national
standards. The figure given cammesponds to the full scale range of the
voltmeter in the respective range.

= Comnneclor angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty & not required.
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Client SRTC Cortificate No:  Z18-60398
CALIBRATION CERTIFICATE
Object E530V3 - SN3127
Calibration Procedurs(s) R
Galibraion Frocecures for Dosimetric E-fied Prabes

Calkeation datw; Newsmbr 02, 018

msulwuncemawmuu trcmskilty to nascral stancieds, which reslis e physicl urits of
and ars gihvan on the folkoming

mwmunarmemm.

Al caliorations have bean conducisd in the closed labaralory Eaciity: envinment femperatusczisc snd
iyt

Calitrstion Equipnent used (MATE crftcal for calbraton)

Primary Standards [T CHJMIINM by, Cartificats No )
Power Mater  NRPZ 10818 20-Jun-18 [CTTL. Mo HEXDS052)
Powar sensar  NRP-Z81 | 101547 20-Jun-18 (CTTL, No JASX0S052)
Power sensar  NRP-ZE1 | 101548 20-Jun-18 (CTTL, No MBXDS033)
Feference! (dBAtienustor | 1BMSIW-10dB  09-Feb-18{CTTL, No.J18X01133)
Fatarence20dBAtienustor | 18MNSA-20dB  O9-Fed-1BICTTL, No.J18X01132)
Rederonce Probe EXIOV4 | SN 3846 25-Jan-1B(SFEAG No EX3-3845_Jan18) Jarrtl
Dags SNTTT  IDocATISPEAG NoDAETTT Dect?)  Dac-1a
Secoeciry Sancams | 107 ol Date{Calbrated oy, Corticala No)  Seoecued Galbraticn
SignaiGanarstorMGITC0A | S201062606  24-Jun-18 (CTTL, Mo 18X05033) dun-18
Natwork Analyzer ESITIC | MY4S110673  14-Jan-18 (CTTL. MNo.J15X00561) Jan-18
Name Funcfion Signature
Gaitrated by: YuZongying SR Tool Enginmsr #
L L Lintias SAR Toxt Engiser T

| Approvee by: i Dianyaan SAR Project Laadar Egbﬁ'__;

Issed: Novamber 04, 2018

This calibration catificsta shall not be reproduced mecspt in Gl wiihoul writen agproval of the laboralery,
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Probe ES3DV3

SN: 3127

Calibrated: November 02, 2018
Calibrated for DASY/EASY Systems

[Note: rom-compatible with DASYZ systen)
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

Basic Calibration Parameters

[ [SensorX | SemsorY  |Sensorz _ |Unme
Normip¥ifvimp')* 127 128 KT |+100%
¢ 1033 [Toaa 080 |
Modulation Calibration Parameters
UD | Communication Ta 8 ] o VR unc®
L System Neme |aB | BV L] =___ (ed)
° oW X |00 |00 10 (000 |2856 |#22%
¥ |00 0.0 1.0 287.9
z |oo oo 10 | 282.9

* in Collborsson with
Ak %031 Ko Rand, Hkdian Do, Befgmg. 190191, China
Tob el GATIMIIIIT P +85-I0ATIOMII.TS

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

Calibration Parameter Determined in Head Tissue Simulating Media

| | Depen® [ Unet.

ConvF X | ConvF ¥ | ComF Z w-‘! poan] pre:
34 5.3 .34 040 | 1.35 | =121%
7] [X] 18 | 038 [ 15 [=121%
o7 507 0 88 | 124 | t12.1%
96 | 496 | A 70 | 120 | £121%
470 | aT8 | A 80 | 108 [+121%
480 | apa | 4m 90 | 108 | £121%
4.40 440 A4l B0 121 | +121%

© Frequancy walicity secvn 300 MHz of 1100MHE anly apphes for DASY w4 snd bighar (Page 7), siss 1is restricted o
#50MHZ. The uncenainty s the RSS of Com® unceriasinty a calibrasion frequency and the Uncesmiety &r the indicated
Trmcuancy band. Froquency valisity beiow 300 MHz is = 10, 25, 40, 50 and 70 MHE for ConvF sssessments ot 30, 84, 128
150 and 220 MHz respaciively. Above 5 GH frecuercy valaity can be sxtended 1o 2 110 MHZ.

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

Calibration Parameter Determined in Body Tissue Simulating Media

Ly
m. oy | ComFX | ComE ¥ | Canvr z | Alpha® °:: | :;__._
55, 0.98 833 | B: B3 | 040 | 140 | £12.1%
85 0.87 813 813 613 | 037 | 12 |*121m
53 182 478 478 478 | 088 | 127 | +121
. 152 48 480 480 | 087 | 121 [+12
8. 181 448 448 448 80 | 115 | +12.1% |
52 1965 | 4% 43 431 78| 128 | *121%
52. 218 | a4 4.14 414 80 | 110 | 12

© Froquancy valiaty sbova 300 Mz of +100MHE only agpkes for DASY vi.& and higher (Page 2), sise 1 i resiricted 1o
mel"“”ﬂww‘mﬁm“m unceriainty for the indicated

150 and 220 MHz respectively. Above § GH2 frequancy vasdity can b sxtended 10 £ 110 MHz.

¥ A2 troquency below 3 Gz, the valkdity o ralasnd o 2 10% I Byuid

formuda is applod i measured SAR values. Al frequancies above 3 GHz, the valicity of tissus parsmetens (¢ and o) s
5% Th the CorF uncestainty for indicated target tasus parameters

affact after compensation is ahwwys kess than & 1% for frequancies below 3 Gz and bolow & 2% for e frequencies
batween 3. ¥ e "all e ¥

Certificate No: 218-60098 Pageaof il

irecpuency band. Frequency valkdity beiow 300 MHz i + 10, 25, 40, 50 and 70 Miz for ComvF assessments at 30, 84, 128,

as
multiplied by the coverage factor k=2, which for a normal " Al trequancy below 3 Gz, the valdiy of {eand o) 0% ¥ B
Corresponds to a coverage probabilty of 95 formeuls it applid t6 maiued SAR vakes. above 3 GHz, ihe vty of feand c)in
estricted 1o £5%. The uncenisinty & the RSS of the Comvf® uncertminty for indicaied target Sssus Parameer.
-
"‘ruuwmumxv.zwmmuE'mwmrsummsnmﬂ: ahor 1 ' and 2% for .
® Numarical insarization parameter; uncertsiny not . permstmphar o sty h---mwmn =
* Uncertainly s deturmined wsing the max. devistion from Enear response applying rectanguisr distribusion ¥ e pret 0 Rowady:
and i exprassed for the square of the field vakue
Cenifients No: Z18-6009 Page s of 11
Certificase Mo Z1 840358 Page 4 of 11
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CALIBRATION LABORATORY CALIBRATION LABORATORY
Add: Mo 51 Xurysan Road, Haldan Diwrict, Beijng, 100191, Chise. ey Haidian District
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

T
600 1000 1600 2000 2500 3000
fMHz] =
R22

q ¥ of E-fleld: £7.4% (k=2)

Certificate No: Z18-60)98 Pagz Tof 11

The State Radio_monitoring_centerTesting Center (SRTC)

Tel: +86-10-57996183
Fax: +86-10-57996388

Page number: 54 of 61

V1.0.0



SRTC

The State Radio monitaring_center Testing Canter

ERTHBEN P OGP

No. SRTC2019-9004(F)-19080201(H)

In Coteborenon we
CALIRATION LARCIATORY
Ak Mo Weywan e, Huine Dstricst, Beifing. 100151, Chins
Tek B POEIOMINIAT  Fa b INAATLI0H
- cxigichinat oo

Receiving Pattern (®), 8=0°

f=600 Ill'lz. TEM f=1800 MH:. R22

o,‘,‘ "o
&\‘W/;{_

Unmwoflxhl bﬂnpy.lmnmnt % [h-!l

Certificate No: Z18-60198 Pagesof 1y

*  in Cotaborssion wen

L!_!_i_l_l_

A a3t ey ont Mudan Duts, Befin, 00131, China
Tl

Etn ligennetl Lnb-wn—ll.m

Dynamic Range f(SARnhead)

Certificate Mo Z1%-60398 Pagevaf 1l

@ n Cotanonmn men

At Yo 31 Xurpsn Road, D, Bepmg. 120101, Chles
'k N—Im)\r_‘l!! Fun + 861 6621046332904
gt chinatilon

Corwersion Factor Assessment
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Appendix: Modulatlon Calibration Parameters

’Tﬂn Communication ‘PAR‘ Ta B c VR |unc® |
| | system Name a8 ua v | mv_ | |

ow 000 [x [o0 1o lzsu +2.5%
| v_ﬁ so 1o a0
| z_ [00 |00 1.0 [275.1
10012 |IEEE 802.11bWIFi [ 187 |X 1277 |68.02 |1846 11430 [+1.8%
| 2.4 6Hz (DS, 1 Y [275 |6805 |1852 |1450 |
[T }—Jifﬂw 1825|1423
10100 | LTE-FDD 613 [664 [1897 [141.9 |19% |

z
X
(SC-FDMA, 100% Y1615 [6649 [19.06 | 1442
RB, 20 MHz, QPSK) z 6.09 (6632 | 1890 |1409 |
10108 i

LTE-FDD 6624 |19.07 | 1395 |+19%
| (8C-FOMA, 100%

16633 [19.15 [141.5 |
| RB, 10 MHz, QPSK) [66.19 [19.05 [138.0 |
10154 | LTEFDD IE 6585 [18.93 |1361 |+1.9%
(SC-FDMA, 50%
| RB, 10 MHz, QPSK)
[10168 | LTE-FDD

[6592_[19.01 |1378 |

55 89 m 97 134 7
. . 65.92 192[1 130.8 19%
‘ | (SC-FDMA, 1 RB, [} -l 82 | 65 98 19.27 1313
| | zmezarsk [Z 480 [6600 [19.29 [ 1201
10175 | LTE-FOD 572 [x_ [488 6614 1940 | 1316 :'mw<|
L (SC-FDMA, 1 RB, ‘ Y 483 66,08 | 19. 3 I'lO 9

| 10 Mz, apsk) z (479 [6602 1929 1203 |
10297 | LTE-FDD 5.81 x 6.19 16661 | 19, 942 | 1419 ')“/u
(SC-FDMA, 50% 613 | 6643 43 119.26 | 140.7
RB, 20 MHz, QPSK) | j 614 |6652 | 1933 | 1396 o“ |
Ceriificate No: 21797142 Page 1207 12
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:Z ’:Z 'l P_e a g s\=——7% BEEU ‘ CALIBRATION LABORATORY
IBRATION LABORATORY
bt CNAS =
e, Bejing, 100191, China %, 770y N CALEATON Tel. +§5-10-62304633 Fax +86-10-62304633-2504
P 861062304633 2504 IS CNAS LOSTO Eemil clgchinatlcom  bipwws-chiau
7 b v chinatl
Client SRTC Certificate No: ~ 217-97134 Glossary:
TSL tissue simulating liquid
| CALIBRATION CERTIFICATE ConvF sensitivity in TSL/ NORMx .z
‘ NIA not applicable o not measured
Object D750V3 - SN: 1101
| Calil is d g ing ds:
Calibration Procedure(s) FE-Z11-003.01 a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Calibration Procedures for dipole validation kits | Epaua l-Averaged Dspecamlgg Absorption Rate (SAR) in 1heJ :1 :emza {;\1 ?Ead from Wireless
Calibration date: September 13,2017 b) IEC 62200-1, "M procedure for of specific pion rate of human
| | exposure to radio frequency fields from hand-held and body-mounted wireless
| This caoration Gertiicate documents the aceabilly 1o natonal standards, which reaize the physical uns of ;‘éﬂ:‘f"ﬁ;‘%ﬁ:ﬂms' Part 1: Device used nex to the ear (Frequancy range of 300MHz to
T and g with confidence prababilty are given on the follawing ¢) IEC 62209-2, *Procedure lo measure the Specilic Absorption Rate (SAR) For wireless
‘ pages and are part of the certificate: communication devices used in close proximily to the human body (frequency range of
30MHz ta 6GHz)", March 2010
| All calibrations have been conducled in the closed laboratory facilty: environment temperaturezs3yC and d) KDB8B5664, SAR Measurement Requirements for 100 MHz to 6 GHz
humidity<70%
Additional Documentation:
Calibration Equipment used (METE critical for calibratin) &) DASY4/5 System Handbook
Primary Standards iD# Cal Date(Calibraied by, Cerificate No) __ Scheduled Caibration | Methods Applied and Interpretation of Parameters:
Power Meter  NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18 ‘ = Measurement Conditions. Further details are available from the Validation Report at the end
Power sensor NRV-Z5 | 100506 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 EX3DV4 | SN 7433 26-Sep-16(SPEAG No EX3.7433_Sep16) Sep-17 +  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGN0.217-97015) Jan-1g | Doinlle;acu': be\odw the center marking of the flat phantom section, with the arms oriented
| | paralle! to the body axis.
oot e _| 0 Col Dato(Caltyted by Certcale No) _ Schaculed Calbrason ot e 2 Bl o i T o a1
‘ Signal Generator E4436C | MY49071430  13-Jan-17 (CTTL, No.I17X00266) Jan-18 measurement at the SMA connector to the feed point. The Retum Loss ensures low
‘ Network Analyzer ES071C | MY46111013  13-Jan-17 (CTTL, No.J17X00285) Jan-18 reflected power. No uncertainty required
| | *  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
Name Function Signature | * SAR measured: SAR measured at the stated antenna input power.
Calibrated by: Zrae g SAR Test Engineer éﬁ . SAF?:dwnahzsd SAR as measured, normalized ta an input power of 1 W at the antenna
connector.
| + SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
Reviewed by Yu Zongying SAR Test Engineer % | nominal SAR result

Approved by Qi Dianyuan SAR Project Leader a,}jz\/ | o - ]

The reported uncertainty of measurement is stated as the standard uncertainty of
Issued: Seplember 16, 2017 Measurement multiplied by the coverage factor k=2, which for a normal distribution
This callbration cenificate shall not be reproduced except in full without written approval of the faboratory. Corresponds to a coverage probability of approximately 95%

Centificate No: Z17-97134 Page | of 8 Cenificate No: Z17-97134 Page20f%
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Add: No.51 Xueyuan Rood, Haidian Distres, Beijing, 10
“H6-I0-BI046132079  Fax: +86-10-6230463:

trict. Beiling. 100191, China
: +86-1067304633-2504

E-mail: cti@echinatt com bip fiwwnchinartlcn il culd s ehinaitl ca
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52.10.0.1446 ‘ Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation | VJ s S
= Impegance, ransformed to feed point 53.90+0.240
Phantom Triple Fist Phantom 5.1C | _  _Sekoma
= L - — 1 | Retum Loss - 28408
Distance Dipole Genter - TSL. 15 mm with Spacer . —

Zoom Scan Resolution ax, dy, dz =5 mm | | Antenna Parameters with Body TSL
Frequency 750 MHz £ 1 MHz | . ——— - —
S—— | Impedance, fransformed 1o feed point 5200-2220

Head TSL parameters Return Loss - 306dB |
The following parameters and caiculat o . LR — .
S Tompersture | Parmittivty | Gonsucuvy | General Antenna Parameters and Design
Nominal Head TSL parameters | 220% a9 | osommam | e
Measured Head TSL parameters | 20202 415+6% | 088 mhom 2 %_‘ Blocicl Doley (e dimcton) | 7 10ns ]
Hoad TSL temperaturs change during test| <10 °C |

SAR result with Head TSL

- After long term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can
SAR avaraged aver 1 cm’ (1 g) of Head TSL Condfion | b6 inbasiiied
SAR massuret 250 miW input power 205mW /g
— —_— ———— The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly
SAR T fiorinel Hesd TAE paraaieis fomialzedis IW | 8.26mW ig £ 18.8 % (k=) connected to the second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some
o o’ o Conaition of the dipoles. small end caps are added to the dipole arms in order to improve matching when loaded
| BARaversged over 10 €m_ (10 g) of Head TEL ] ‘according fo the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR measured 250 mW input power ‘ 134mW/g affected by ihis change: The averail dipole length is st according to the Standard
— —— —— - N ve force m d 1o the dipol because
SAR for nominal Head TSL parameters nomalizedto IW | 5,39 mW g+ 18.7 % (ke2) isduccrssigfortl ;‘::dbfm'n‘:’::y o e T beeauno thy Ingtbend of e ddkdescy
Body TSL parameters
The lolowing parsmeters  epplied o Additional EUT Data
Temperatu | Permitivity Conductivity l
Nominal Body TSL parameters 20°C | sss osemmom | Manufaciured by T SPEAG |
 biesant ke Ao i AR | - . AL r - 2
Measured Body TSL parameters {220£02)°C | 55448 % ‘ 0.95 mho/m + 6 %
Body TSL temperature change during test <10°C | -
SAR result with Body TSL - B )
SAR averagedovar 1 e’ {1 g)of Body TSL Gonwh. _
SAR measured 250 MW inout power 215miig
SAR for nominal Body TSL parameters romaized o W | 869 mW1g £ 18.8 % kez) |
SAR averaged over 10 cm’ (10 ) of Body TSL Candiion |
liAR measured 250 MW input power 1a2mWig
SAR for nominal Body TSL paremeters nomalzedto W | 5.73 mW ig $18.7 % (ke2)
Certificate No: Z17-97134 Pagedof & Certificate No: Z17-97134 Page dofs
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DASYS Validation Report for Head TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1101
Communication System: ULD 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1

S0 MHz; a = 0,879 8/m; & = 41.54; p = 1000 kg/m’

Medium parameters used: f

Phantom section: Left Section

Measurement Standard: DASYS (IEEE/TE
DASYS Configuration

NSI C63.19-2007)

o Probe:

V4 - SN7433; ConvF(10.01, 10,01, 10.01); Calibrated: 9/26/2016;
Sensor-Surface: |.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PSI CA; Serial: 1161/1
Measurement SW: DASYS52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Sean (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=3mm,
dy=Smm, dz=Smm

Reference Value = 53.10 V/m; Power Drifi = -0.05 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(1 ) = 2.05 Wikg; SAR(10 g) = 1.34 Wikg

Maximum value of SAR (measured) = 2.77 Wikg
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0dB =277 W/kg = 4.42 dBW/kg

Cenificate No: Z17-97134 Page sofs

. In Collaboration with

Distict, Beijing, 100191, China
86-10-62304633 2804

1o v chisatil.cn

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09,13.21
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: DTS0V3; Serial: D750V3 1101
Communication System: UID 0, CW; Frequenc  Duty Cycle: 1:1
Medium parameters used: = 750 MHz; 0 = 0.946 $/m; & = 55.41; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration

+ Probe: EX3DV4 - SNT433; ConvF(9.83, 9,83, 9.83); Calibrated: 9/26/2016:
Sensor-Surface: |.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PSI CA; Serial: 116171
Measurement SW: DASYS2, Version $2.10 (0); SEMCAD X Version 14.6.10
47

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid- dx=Smm,
dy=Smm, dz=5mm

Reference Value = 53.35 V/m; Power Drift =-0,02 dB

Peak SAR (extrapolated) = 3.27 Wikg

SAR(I g) =215 Wikg; SAR(10 g) = 1.42 Wikg

Maximum value of SAR (measurcd) = 2.88 W/kg
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0dB = 2.88 Wikg = 4.59 dBWikg
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A\ ::i\!l
sCNAS 25
T el G

Ciient SRTC Certificate No:  Z17.87138
T5L fissue simolating liguid
ConuF sansitivity in TSL / NORM,y 2
[ NiA et applicable or not measured
| ion is g to the
| moration Protad.men. FE-211.003:01 & IEEE 5id 1528-2013, "IEEE Recommended Practica for Deterrminng the Peak
| Calibration Procedures or dpols valkdation ki Gpatial-Averaged Specfic Absorption Rate [SAR] in the Human Head from Wireless
[ ices: M Te ", dune 2013
(Callbeation dain Saglomber 15, 2017 | b} IEC 82208-1. “Procedure to measura the Specific Atsorption Riale (SAR) For hand-heid
devices used in [ y to the ear ange af 300MHz to 3GHZ)", February

Tris. caiiaion Carthcate documents the iraceabibly o rulknsl siandars, which rastoe the physicss 2008

Tre and the ! with canfidence presabiity s nnn-c;:-: ) IEC 82209-2, *Procedure to measure the Specific Absorption Rate (SAR) For wirslass.
| g v | communCaton devices Lsed in close proximiy to the fuman body (frequency range of
AgNE St M et ol e CamcHl. 30MHz 1o BGHz!", March 2010
o) KDB8GSGG4, SAR Measurement Requirements for 100 MHz to 8 GHz

| Al cafeeations have been conducted in Tha closed SEorstory taclty. emviTnmen! iempermiuneEaNT nd

P
Additional Documentation:
Caiibration Equipment ised (MATE critical for caiibration) | o) DASY4/E System Handbook
| Prmary Standards o Gl DeterCaliornted by, Corificate No) _Schodued Catbrasen Mothods Applied and Interpretation of Paramoters:
Power Mater  NRPZ 102168 03-MarAT [GTTL, Mo 1761 254) Mar-15 +  Measuremant Conditions: Further details are available from the Validation Report at the and
Powar seesor  NRF-ZOT | 100500 02-Mar-17 [CTTL, No.J1TXM254) Mar-18 of the certificate. Al figures stated in the certificate are valid at the frequency indicated
Retoronce Prote EXICVA | SN 7431 26-Sop-1B(SPEAS No EX3.7433_Sep16) Bep1T | + Antenna Paramelers with TSL- The dipole is mounted with the spacar to position iis feed
DA+ SN 1331 16-Jan-1(CTTL-SPEAG NG 21 7-87015) Jan-18 point exactly below the center marking of the flat phantom section, with the ams onened
paraliel o the body axs.
Secondsry Standards [IDn Cal Daln{Calivaled by, Certificate Ne | =  Feed Foinl Impedance and Refum Loss These paramaters are maasured wih the diposs

Signal Generaior E£438C | MY4BOT1430  13-Jan-17 [CTTL, No 1 TX00286) positioned wnder the liquid filed phantom The impadance stated is transiomed from the
e measuremant & tha SMA cannectar to the feed paint. The Return Loss answres low
Network Aot ESOT1C | MY46T10673  13-Jan-17 [CTTL, Ne.J17X00265) reflocted power. No uncartainty requred
— — — — — | » Elsctical Defay, One-way delay between the S8A connaclor and the antenna feed point
No uncenainty required

| Nams Function Signature | = SAR measured SAR measured al the staled antenna inpul power

| Catbrata by Zheo Jing SAR Test Enginser @ - :ﬂr:;rwmdmRﬁmum normakred 1o an input power of 1W at the antenna
»  SAR for nominal T5L paramalers: The measured TSL parameters ar usad bo cale the

Rirvewnd by Yu Zongyng AR Tast Engiewer % nominal SAR resul. 22 e

| Approved by Qi Disnyuan SAR Projoct Leader —t | — - e = —
| The reported uncertainty of measurement is staled &s e standard uncertainty of
issuset Saplember 18, 2017 Measumment multiphed by the coverage facior k=2, which for a nomal distribution

LT ate shall nol cagn i Al apgroval of the laboraany Corresponds fo @ coverage probability of approximately 5%
Cenificsté No: 717971 1 Pags 1aia Cenifiesse No: ZITHTIIN Page 2ulh

Akl oo 00 Nnepamn R, i Districs.
ol T

Tl e,

Megsurement Conditions Appendix |Additional assessments outside the scope of CNAS LOST)
DIASY wystes conbguration, i far s 1ot gleon 00 page | —————— .,
DASY Version 42100 1488 Antenna Parameters with Head TSL
: i oo s — == s
—— Impeance aeaheimet 1 feed port |
| Prantan — wzio 1
t | Mot L2ea |
| Destance Dipole Center - TEL —- - - A e —
| 2oam Scan Resotation Antenna Parameters with Body TSL
Frequency e s —— . -
B =l Imeedarce, Tanalormas 1 bead point #0.00- 13350

Head TSL paramaters Wt Lows -2 |
Trm Soberwrg parameturs and caiculaticns weep apped. N . EES— | M- R |
= Ganeral Antanna Parameters and Design
| Wamnal Husd TEL aasamaters —_= —— e
| Mussired Mot T3 paraemetars [azosenc e e e |

| W
hC

| Hud TEL temperatum uun..:-q tost
SAR result with Head TSL

— E=n = = Afar long berm uise with 100V raciated power, sy # Night warming of fhe dipole near e feedpoint can
. L T be measured

50 Y it powesr | TR

The dipole is made of standard seminged cosxdal cable. The conter conducter of ihe feeding fine is drecly

AR ey ¢ cannected to e second s of the dipale. The arsena i herefom scrt.crcuiled for EIC-sgnals, Cn some
| cf the dipcies. smal and caps e added 10 the dipola s in crder ko improve matchng wher loaced
— according (o the position as axplaned = P Mestuement Conditions” paragraph. The SAR data are not
LEFEUITY afleciod by this change Tre overall dpale length & 581 accordng 10 the Stangard
§ appias 13 he cipole ams,  might bend o tha soklansd

0.8 il iy £ 18T % fleed) ConnECHens nedr this feedpoird may be Samaged

— —_— Additional EUT Data
| Pty | Canducty |
513 152mhom |

SBaE% 80 miaim £ 8 %

S1NmW g

| 4R tor o Body TS parametars 208 miW iy 2 17 %
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0l = 157 Wikg = 1182 dBW/kg

sy 4
) SEMCAD X Versi & = '
am =
SARI gh= %79 Wikg: SAR(10 g) = 512 Wikg
Muximum vabue of SAR (measured) = 155 Wikg
o
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]
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506 —— L i ve
1030
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J
17.16
0 di = 155 Wikg = 11.90 dBW/kg
- — Cetifieate Ka: 21797178 agn 6 of 4
‘ TTL
Impedance Measuremant Plot for Body TSL
DASYS Validation Report for Body TSL Dhate 0%
Te ratoey: CTTL, Beijing. Ching -
DUT: Dipate 1900 MHz; Type: ISV, Seriak DISOOVE - $N; 2dosd o
W Freg 1806 MHz: Dut 3
v "
™ =
a1 pam
System Performance CheckZoom Sean (7787) (Te7xTWCulse 0 Measurement grid
dx = 5
m; Pawer Drift = -0.02 dB §
)= 1£0 Wikg T
SARI(Y g) = 9.84 Wikg: SAR(10 g) = 518 Wikg :
Muo AR (measured) Wikg
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Cient  BRTC Cortificate No:  218-97021
CALIBRATION CERTIFICATE
jact D000V - BN: 1000
Cabration Prozedure(s) FFZI100501
Caliraton Procecures for dipsie vaidaton ks
Calioration date: Fatrusry 1, 2018

| The P given on e olowing
| Pages and are part of the cortifcate

Al calbrbons have been concducied in e closed isboratory faciity envrOnTEN SemperstuR(Z2aNT and
humidity<To%

Calbrason Equpment used (METE critcal for calbration)

|hummnmmmmmnm weich ruskze the physical unts of |

Peiswy Btandands D4 Cof Duia(Colbuuted by Coriicald Ho) _“Schady
Power Meter  NRVD 102198 02-Mar-17 {CTTL NaJ17X01254) ar-18
Fower sansor  NRV-ZS | 100858 D2-MBr-17 {CTTL. Mo J1TX01254) 18
Risferance Probe EX30VA | BN 7464 12-50p-17[SPEAG No. EX3-7454_SepiT) Bap-18
DAE4 SN1S25  02-0-17(SPEAGNG DAE4-1525_DctiT) (=81
‘Secondary Sancard oF Corbicate Mo} Scheduisd
Sigral Generstor E443C | MY48071430 23-Jan-18 {CTTL. Na J1BD0SED) dre10
EBOTIC | MY 3 8 ICTTL. Mo J1BXO0SS1) dan-18
Nama Function Signature
Calieaten By e Sng SAH Test Engineer 42

Fivievved by Un Has AR Tust Engreer ﬂfij{;

Fisifion Diseric, B, 1001¥1, Chima
P #4008 12800
ity Ywen chinaiiLn

TEL ) Assue simulating Soquid
Comf sensitivity in TSL/ NDFN::.;\:
i nat applicable or not measured

the Following
IHEEEW‘M‘Q “IEEE Recommended Practice for Determining the Peak
Spatal WNMH[W]MWHMMMM
i : '+ June 2013
b} IEC BZ208-1, * procedure for Mmmn rabe of human
exposum to radio frequancy feids from hand-held and unied wirsless

communicalion devices- Part 1: Device used next fo the ear (Frequency rmnge of 300MHz to
BGHz)", July 2016

) IEC 822002, “Procedurs to measirs the Speciic Absorption Rate (SAR) For wirskess
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010
KDBBAEAE4, SAR Measuramant Requirements for 100 MHz io 6 GHz

Additional Documentation.
#) DASYA'S System Handbook

mmﬂmm Parametars:
Further details are available from the Validation Repon ot the and

o!'hlunﬂuwMhummmmmamwlnalmmnmhm

+  Anfenna Paramelers willh TSL: The dipole is mounted with the spacer to positon is feed
point exaclly below the center marking of the flat phantom saction, with the arms oriented
paraliel o the body axis.

= Foed Point impadance and Return Loss: These pamameters are measured with the dipole
positionad under the liquid filed phantom. The impedance stated is transformad from the
measurement at um:ummmwuh-dpum Tha Rstum Loss ensunes low
reflacted powar. No uncartainty required.

- mwmymumnmmmm-mm.mmwm
No uncertainty requined.

= SAR meoswed SAR measured af the stated anenna input power.
= S4R SAR a8 measured, ta an inpul powes of 1 W at the antenna
connector.

« SAR for nominel TSL paramelers: Tha measured TSL parameters are used to caculale the
norminal SAR resul

" in Colsbomtion with
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AL o3 ey Rsed, e Dieisict, Beffng, 103191 Chies
Tk BIOSTIMETIITY B B w04
[T eyl bt ey

Msasurement Conditions
lid . e page 1
DASY Versicn DAsYER 52100 1458
Extragaletion | svmecnd Extapelstion
Franiom Trighe Fian Phissiomn 5.1
Distance Dipale Conter - TSL 0 me wth Spacer
| Zoom Sean Rssolution ax dy. =B ]
| Praquency 2000 Mz 1 1 W |
Head TSL parameters
Towpseseos | posimaty | consectery |
Morminal ass T34 paramaturs arc | o« 140 mhcim
[e T —— @os021c | msiem | tazmmomisx
“ene | — i
{f gl ot e T Cangon
SAR measired | 250w powe W2mig
‘SAR for raminal Head TEL pacnaturs et T | 403 b i3 108 % o)
| 38R svaraged over 10 sm’ (30 gj of Hasd TBL Candnon
SAR e 290 i gt powe | SATmW g
AR for resnal Hems TEL pacamaters el s 1| T06mN g1 187 % e
Body T5L paramotors
Tempersturs | Paemitieity Candustity
Weminal Bosy TSL paramesers 20°C " ma 1.8 shoim
Mesaurnd Body TSL persmelers @mosin'T N80% | 18ammamion |
Body TL ane | - =
SAR Fosult with Bady TSL —
cnt’ n g of Bosy THL Condion ——
SAH mesmurd 260 mW gt powes 103 m g
AR tor menieal Bocy TSL parmemtars e L e e
SAR swaraged cvar 10 cm' {10 g) of Bedy TSL Confion
SAR Mt 250 A it peanes ey
SAR fo scemins Py TSL parametens | nomalzediotw | 204mWigs 1878 ped) |

Centificain Mo: 21897021 Fagesofy

Issund: February 4, 2018 The reporied mynrmwuwum standard uncertsinty of
This acaptin Measurement multiplied by the cowarage factor k=2, which for & nomal distibution |
cmwumm pratabsity of appraximately B5%. |
Certificate No: 1807021 Page | of 8
Centificate No: 21897021 Page20fn
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Appendix (Additional assessments outside the scope of CNAS LOSTE}
Antenna Parameters with Head TSL

[ impecance. rasatoimos 1o tesd poirs [ 4000 2000
| Rt Lo | - 33808

Antenna Parameters with Body TSL

[ ressance sanstormes i o post 301890 |
Funtar Lows | E N —
[ |

General Antenna Parameters and Design

| Bmctrcat D fore drecten) | 1047 |
AT g e s il 10OV ety 8 nig g of the dipoe
b massred
s made of The center conductor af he feecing ne = diwcdy
arm of the dipole. T ‘DC-signals. On serrs

of the cipokes, sl end caps ane aaded io fhe ciple arma in order 1o Mprove maiching when beded
Ao e (it s inplebc i e “emmrena CancRony” permzach, The BAR deis e ot
must be W, Eecauns ey might bend o The ackseed
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Mumyam Rond, Faidinn Distsct. Bejing
GELLIT  Fa oR-IDAZROMIS280
Emal: exiiichinatl com [———"
DASYS Validation Repart for Head TSL Dhate: 02012014

Test Laborstory: CTTL, Beijing, China

DUT: Dipole 2000 MEz: Type: DIHIVE; Serial: DOV - SN: 1009
Communication System: UID @, CW; Frequency: 2000 MHz; Duty Cycle: 1:1
Medium parsneters used: (= 2000 MHz; o = | 416 S/m or = 18.8%; p = 1000 kg/m3
Phantom section: Left Section
Messarement Standard: DASYS (IEEEN

DASYS Configarstion:

C63.19.2007)

NT464; CanvF(R.39, 8.39, 8.39); Calibated: 91212017,
e 1 Amim (Mechanical Surfuce Detiction)

: DAEA Snl525; Calibrased: 10272017

ype: QD 000 P51 CA; Seriad: 116111
Measirement SW: DASYSZ, Version 52,10 (0 SEMCAD X Version 14.6.10
(1417

System Performance Check/Zoom Sean (7x7x7) (TxTxTWVCube B Messaremont grd
da=5mm, dy=Smm, dz=3mm

Reference Value = 95.98 Vim; Pawer Drift = -0.03 dB

Pesk SAR (extrapolated) = 19.7 Wikg

SAR( g)= 10,2 Wikg: SAR(10 g) = 517 Wikg

Muximum value of SAR (messared) = 16.7 Wikg

a7
T4
.2
A4
nr2 I L
0B =162 Wikg = 12.10 dBW/kg
Cenificats Ma: Z18T021 Tags S0l 8

Nuaryuan Hoss, Hakdian Diric. efing, 1001
e PN IAIOMAE AT Paa 4 1TIOMT20M
Emat: cobgichinatl cory [umi——r

Iimpedance Measurement Plot for Hoad TSL

Ty ey T o EEE T
T TR

Conificate Nec 197021 Faga hols

Grliees

A 05| Kompyinn s, Fliion Dhsis, Befing, 100491, Chins
T 4433 Fan: 4042504411150
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DASYS Validstion Report for Body TS1 Dune: 0013018
Test Laborstory: CTTL, Beijing, China
DAUT: Dipale 2000 MHz; Type: D2GOV; Serial: DIOOIVI - SN: 1009
Commasication Syster: UID 0, CW; Freguency: 2000 Miz; Duty Cycle: 141
Medisen parmmesses used: { = 2000 MHz: o = 1564 Sm; & = 51.83; p= 1000 ky/m’
Phansom section: Center Section
Messurement Swsdard: DASY S (IEEE/EC/ANS] €
DASYS Configuration:

SNT464. ConvF(5.24.8 24,8 24 Calibrated- 91272017,
{Mechamical Surface Detection)

5: DAES Sinl 525; Callbemed: 1022017

Triple Flmt Phantom $.1C; Type: QD 000 PS1 CA; Seri
Messuresent SW: DASYS2,
I

[
ersiom 5210 (0); SEMCAD X Version 14.6.10

System Performance CheckZoom Sens (TeTxT) (Ta7a7)/Cobe 8: Measurement grid:
dec=Smen, dy=Smem, dr=Smis

Referonce Value = 93,84 Vim; Power Drift = 0.02 4B

Peak SAR {extrapolated) = 19.7 Wikg

SAR(T g) = 103 Wkg: SAR(L0 gh = £.18 Wiy

Maxinmm value of SAR (mensured) = 163 Wikg

1 = 163 Wik = 12.12 dBW kg
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