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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: +0.9% (k=2)
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) =1810 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 — SN:3127

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 160.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
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Client SRTC Certificate No:  Z17-97134

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1101

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

Calibration Procedures for dipole validation kits

Calibration date: September 13, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG N0.217-97015) Jan-18

~ Secondary Standards o# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer E5071C | MY46111013  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g 2

Reviewed by: Yu Zongying SAR Test Engineer %
Approved by: Qi Dianyuan SAR Project Leader %,

Issued: September 16, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) 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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

e 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.

e [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.

e 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
connector.

e 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%.
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Measurement Conditions
[?_&SY system configuration, as far as not given on page 1.

| DASY Version DASY52 52.10.0.1446
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C

—Distance Dipole Center - TSL 15 mm with Spacer O
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41,9 0.89 mho/m
Measured Head TSL parameters (22.0+02)°C 415+6% 0.88 mho/m + 6 % |
Head TSL temperature change during test <1.0°C s J
SAR result with Head TSL

| SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 205mW/g
SAR for nominal Head TSL parameters normalized to 1W 826 mW/g+18.8 % (k=2)_
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.34mwW/g
SAR for nominal Head TSL parameters _normalized to 1W 5.39 mW /g £ 18.7 % (k=2) |

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL_parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 554+69% 0.95 mho/m & 6";?
;dy TSL temperature change during test <1.0°C — R
SAR result with Body TSL -
SAR averaged over 1 ¢m® (1 g) of Body TSL Condition
SAR measured 250 mW input power 215mWi/g
SAR for nominal Body TSL parameters normalized to 1W 8.69 mW /g £ 18.8 % (k=2) |
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 m\W input power 142mW /g
SAR for nominal Body TSL parameters normalized to 1W 5.73 mW /g #18.7 % (k=2)
Certificate No: Z17-97134 Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

‘ Impedance, transformed to feed point 53.90+ 0.24j0

Ll |

! Return Loss - 28.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 52.00-2.22i0

Return Loss - 30.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.136 ns

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
connected to 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 order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG —[
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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: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; 6 = 0.879 $/m; &, = 41.54; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

e Probe: EX3DV4 - SN7433; ConvF(10.01, 10.01, 10.01); Calibrated: 9/26/2016;

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

 Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

o Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

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

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2,77 W/kg

-2.09

0 dB =2.77 W/kg = 4.42 dBW/kg

Certificate No: Z17-97134 Page 5 of 8
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Impedance Measurement Plot for Head TSL

| Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F1]
| 50,00

>l 750.00000 MHZ -2B_442 dp
40.00

50.00 b &
PEME S11 Smith (R+3%) scale 1.000U0 [F1 pel]
>1  750.00000 MHz 53.924 0 243.93 mD 51.?54?','ﬂ1__ = B

|1 Stat SSDMHE IFEW 100 He
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DASYS5 Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f=750 MHz; ¢ = 0.946 S/m: &=5541; p=1000 kg;r‘m3
Phantom section: Center Section
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(9.83, 9.83, 9.83): Calibrated: 9/26/2016;

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o FElectronics: DAE4 Sn1331; Calibrated: 1/19/2017

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e 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=5mm,
dy=5mm, dz=5mm

Reference Value = 53.35 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.27 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

0 dB =2.88 W/kg = 4.59 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Ohject DBI5Y2 - BN: 4d023

Calibration Froseduns(s) EE-Z71-003.01

Callbraticn Praceduras for dipale validation kits

Calibration date; Segtember 13, 2017
This cafibration Cerificate documents Lhe traceasilty 1o national standards, which reaize the physical units of
meRsLUrementsiS]. The maezsurements and the uncertaintos with confidence probatylity are given an the faliowing

pages and are part of the cenificale.

All calibrations hava baen conducted in the closed labaratory faclity. anvircnment temperatummessas  and
husmidity<70%;.

Calibraton Equipment used (M&TE critical for calibration)

Primary Standards o# Cal Dats{Calibrated by, Carfificale Moy Schaduled Callbration
Fower Meter  NRVO | 102165 02-Mar 17 (CTTe, Mo J17X01254) Mar-18
Power sensor NREV-ZS 100586 C2-Mar17 (CTTL, Mo J17X01254) Mar-18
Raferance Probe EX30W4 5 7435 26-Bep-15{SPEAGNO.EX3-7433_Sep18) Sep-17
OeL4 SN 1331 1% Jan-TFCTTL-SPEAGNo.Z17-57015) Jan-1§
Secondary Standards 10 # Cal Date(Calibrated by, Cerifizate Mo ) Schaduled Calibration
Signal Generalor E4430C  MY49071430  13-Jan-17 {CTTL, Mo, J1 702861 Jan-18
Metwark Analyzer ESOT10 | MY451106723 13-Jan-17 (CTTL. No.J1 TRO0ZE5) Jan-18

MName Functicn Signature
Calibrated by: Zhao Jing SAR Test Enginear 'i%
Reviawed by, fu Zongying SAR Test Enginesr %
Approvad by Qi Dianyuan S4R Project Leader .,7_—;2?@3[_‘_

lssued: September 16, 2017
Thiz calfibration cerlificata shall not be reproduced excepl in full without writtan anproval of the Iaboratory.
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Glossary
TSL tiseue simulating liguid
ConvF sensitivity in TSL/ NORM:,y.z
MiA not applicable ar not measured

Calibration Is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommendsd Practice for Determnining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques”, June 2013

b IEC G2208-1, "Measurement procedure for assessment of specific absa rption rate of human
exposure to radio frequency fislds from hang-held and bedy-mounted wireless
cammunication devices- Part 1. Device used next to the ear (F requency range of 300MHz to
SGEHEY", July 2016

&) IFC 62208-2, *Procedure to measure the Specific Absarption Rate (SAR) For wireless
sommunication devices used in close proximity to the human bady {frequency range af
30MHz to 8GHz)", March 2010

d) KDBBESEE4, SAR Measurement Requiremaonts for 100 MHz to & GHz

Additional Documentation:
&) DASYAS System Handbook

Meothode Applied and Interpretation of Parametors:

= Magsurement Conditions: Further details are available from the Validation Report at the end
of the cerlilicate, All figures stated in the certificate are valid at the frequency indicated.
Antanna Parsmeters 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 criented
parallzl to the hody axis.

Feed Point Impedance and Refum Loss: These parameters are measured with the dipole
pasitioned under the liguid filled phantom. The impedance stated is transformed from tha
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo urcertainty requinod,

Electrical Delay: One-way delay between the SMA connecter and the antenna feed point.
Mo uncertairty ree ined,

SAR measurad: SAR measured at the slated antenna input power,

SAR normalized: SAR as measurad, nomalized to an input power of 1 W at the antenna
connectorn,

SAR for norminal TSL parametars: The measured TSL parameters are used to calsulate 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 distibution
Corresponds to a coverage prebability of approximately 95%.
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- TIL CALIBRATION LABCRATORY
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el bRA- | -AZINE-2 Y Fa: +85-1-623M61 32504
E-mail: o vkinale . zom hupfwearnshivgnl o

Maasurement Conditions
DASY zyslem mnfiqurstion, a8 far as sl given on page 1

DASY Version | CasyYss : 2100 1445
Extrapalatian : Advanced Frlrapaolation

Phantom Tripl Flad Phanton 510

Distance Dipole Center - TSL 15 mm Wit~ Spacar =
Zoom Scan Resalution de, oy, o2 = 5 mm o

Freguency . B35 MiHx = 1 MHz

Head TSL parametars
Tres Fafiowing paramaters ard ca'sulatona were applicd.

Tempearature Permittivity Conductivity
Mominal Head TSL parametars. 220 41.5 057 mha/m ]
Measured Head TSL parameters (220xD2'C ; -’-1.:.#_1: 5% | po0 mhoimsg s |
Head T3L temperature change during tast B 1.0 _.__ | |
SAR result with Head TSL
| SAR éve.ragfg_n“m 2" (1) of Head TSL Congiion | -
SAR measured 280 v inpol power 235 MmN g
:;..ﬂ.xr;mr rmingl Heag TSL parameisrs nerrmsd zed o 1W ] .37 MW g £ 18.8 U (ke
SaR averaged over 10 oo (10 g} of Head TSL Conditicn
SAR measursd 250 MW Inpul powar a2 MW g 1
. gﬂ.;i for nominal Head TSL pararmeters nemalizad do 1 N I G.06 MW ' £ 18T % (k=2)

Body TSL parameters
The fullowing parsmetsrs @00 c2oulatons were apslisd
| |

- Temperature Permitthy ity Conductivity
Nominal Body TSL paranweters 220°C 55.2 | 057 mhaim il
Measured Bady TSL parameters [220+0.2) C Bh 28 % 098 mho'm £ 5 Y%
Body TSL termperature change during test [ Kol I
SAR result with Body TSL 5 B
SAR averaged over 1 o 14 g) of Body TSL Conditicn _| _ —_
5AR messured 250 1 input poveer 238 nWig
BAR for naminal Body TSL parameters normalizad 1o 13 - I ﬂ.nnnTn'gt 18.8 % {k=32)
_EAR avaraged ovar 10 o (10 @) of Body TSL Conditio _I_ |
SAR messured 250 MW input powsr | caImn g =i
i‘? ‘or normeal Body TSL parameters . rarmalized o 11-'..'_ I GAT mW lg + 187 % (k=2) |
Cenilicate No: 21797135 Fage: 3 of o
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r- * In Collsboraton with
=777, & e
_—— ' CALBRATION LABORATORY

isbrict, Reijing 105191, China
ot R DOGZEN4G 31250
It Fewewichinalit.on

A Mo Xucvuzn Rozd, Hijdiar
Tl ~ga-11-623MA33-2078
Femail crtli@eh Ll iLeen

Appendix {Additicnal assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Imzsdance, tramshorrred bo feed pom £1.00- 2.78i0

Ratum Loss 30.7da

Antenna Parameters with Body TSL

Imgeaance, ranskermed b feed poar AG.B0- 3840

—

Redum Loss [ 25.5dB

General Antenna Parameters and Design

Eleclrical Delay [:u"e: direczlon; 1 4BE ns

After long term uge with 1004 radiated powar, only a slighl warmirg of the dipole near the feadpoint can

be measurad.

T dipole is made of standard sciningid coaxial cable. The oanter conductar of the feeding line is directly
cennactad to the second anm of the dipole. Trhe antenna is therefore short-cireuited far DC.-.sig;'m's. N some
of the dipales. emall end caps are added io the dincle ams in order to improve matching whan lnaded
accordng fo the position as explained in the “WMoasuremenr Condilions" paragraph. The SAR data are not

affacted by this change. Tha overall dipoie lengit is sil according to the Standard,

Mo excessive force must be appliad to the dipole arms. because thay might bend or the soldensd

connections near the faedpoint may be damagad.

Additional EUT Data

rl'l.l'la"u‘amured Loy SPEAG
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DASYS Vulidution Report for Head T5L

‘i’-‘\u In Colisbarngion with

— s _p e a g

WV

—_— CALIBRATION LABORATORY
Al MeF1 Nuepser Reae, He dian Disis o, Beding, 100781, China

Tel +Hi- L0-B2 304853. 2079 Fan: 1 Be- 023040 52504
Fomai ! etre@eshiarlcem bty s ehinall cn

Test Laberatory: CTTL, Beijine, Ching
DUT: Dipole 835 MHz; Tvpe: DR35SV Serial: DEISVE - SN 44023
Communicetion System: ULD O, OW; Frequency: 833 MHz Duty Cyele: 101

Mecium parammeters used; £= 838 MHy; o= 0903 8/m; 2 = 41,34 p

Phastein section: Lell Scetion
Mewsurement Standard: DASYS (IFEEIRC ANST C163,19-2007)
DIASYS Conlipgurstion;

= Probe; EXADIVE - SNT435; ConvFi0.42, %82, 9820 Calibmed: 0267200 6

o Sensor-Surface: [4mm Ovechanical Surface [etection)
Clectronics: 1YAES 81132 1: Calibeated: 17152017

-

L kg

[Mhantor: Triple Flat Phantom 5,04 Pype: QD 000 P31 C AL Serizl- 116171

Dhude: 0913201 7

= Mdeasuremenl SW: TPASYS2, Version 52,10 [ SEMCA L X Versiom 146,10

(7417

Dipale Calibration/Zoom Scan (TxTa7) (TxTx710Cobe 0 Measurement grid: dx=5mm,

dv=%rmum, de - 5mm

Reforence Yalue — S6.28%/m Power Deift = -0.02 dB
Peak SAE (extapolaled) = 3,66 Wika

SAR{1 g = 2.35 Wikg: SAR{L0 g) = 1.52 Wike
Blaimum value of SAR (measured ) =3 2] ke

di

0 dB =3.21 Wikg = 5.07 dBW/Lg

Cortileate Mol 21797135 Page saf' 8
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Add: ManZ 1 Xneyunn Rood, Daidion Distw Dogjing, 100181 s
Tel: +®&-1 0-E23 04033202 Fae: 8- =633 0461324504
Tzl arlliglinel com DLpitweassehivs Lo

Impedance Measurement Plot for Head TSL

[77L = Log Wep 3,000 wef C.OGGeE [FL]
| B
=1 BEE 00000 MEZ -19, AL 13
4322 |

S
e

a0 | |
SR

1C 00

i

-0, 00
e [
s b - . L

T » - rY

HEl =L Snick £Reix) ScaTe L0030 7hopel]

*l S3E.00000 MAZ NLO0% 0 1.TEWA 06, 334-p7

1 CLar KA 1EEF 100 Shep L0354 )
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The State Radio_monftaring_canter Testing Conter

ESAR NP R
L I Colaboisicn with
- 777, & &
“%g-’ ; L CALIBRATION LABORATORY
i

Adi: No ST Xoeyiar Read, |Lediam Disteo, Bojjioe, 10190, Uing

Tel: +He- 1062308132009 g A= LG 304633. 2904

Tenanil: eiwliesinall.enr Dipdfaaminhingil

DASYS ¥alidation Report for Body ‘T5L Thale: 09132007

Test Lebaratory: CTTL, Beijing, China

DU Dipole 835 MHz; Type: DE3SV2; Serial: DE3SY2 - SN: 4d023
Communication Sysem: ULD O, CW, Frequency: £33 MHz; Duty Cycle: 11
Medinm parameters used: f= 835 Mo g = 0.958 Sim; &= 3368 p = 1000 'B'-g."m1
Phantom seeoon: Center Section
Measurernenl Standard: DASYS (TREE/AECAANST (63,19-2007)

DASY Configuration:

+  Probes BXI0OVY - §N7433: ConvTi9.5,9.5, 2.5): Calibrated: 026201 6;

o Bensdr-burface: 1dmm (Mechanizal Surface etection)

= Hleerronics: DARS Snl331; Calibrared: 1452007

= Phentarn Triple Flat Phagtom 5003 Type: QD 000 P51 Ca: Serial: flara

e Mleasorement W TRSY 2, Verdon 57,10 (00 BTMOAD X Wersion [4.6,10
{7417

Dipule Calibration/Zoem Scan (TaTx7) (Te727WCube t: Moaswement erid: dx=3mm.
dv=Amm, de Smm B

Reference Value = 56,17 ¥in: Power Iifi = -0.01 dR

Peak SAR [oxtapoluted) = 3,57 Wiks

SAR(] g) = 2.34 Wikp; SAR{L0 &) = 1.53 Wikg

Mazimurn value of SAR (measuredy = 3,15 Wikg

48 |
o

|~7 2.1n

4.210

.30

-i.40

s

1050 :
AR = 3,15 Wiky = 4.98 dBWiky

Cortificarz Wo: 21747135 Pame 7 of K
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CALIBRATION LABCRATORY

Al Mok E gy una Boed, Flaid o Digaicl, Beijme 00090 Clina
Tl +f6- 1N-GUMGTI-207Y Froe; +#6-10-62304 5332504
Bl cullizéchimart com Rl Clsilen

Impedance Measurement Plot for Body TSL

TP BT Log sag Lo GEER7 Ret O 000ds [T

L |:1 EIV.oon Wz LTI IR
i |
=3, 0
o |
16.00
2. ooe _ I
] e e e —— -‘F
L, b2 — PR
a0, 00 T I

H\\ﬁ /-"' |
=L J‘:. £

i

4300
Ta. ol -

Vil Z11 Erith Oudel szale ooy Ll el
W1 CBRELOCCOC MRET AN ITH O -200070 8 SR RIGepRT e |

.-"f-- -

) 7.'/

| | |

| I

\TH.___.!’ |
X,
f— 5o : .
- STECESME E24) D0 H o Es G B
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Certificate Mao:

AP
CNAS e

AL
HEEW

CALIBRATION
GHAS L0570

gl

L£1T-57138

CALIBRATION CERTIFICATE

Croject D180V - Sh: 2d0B4

Calibration Procedure{s) FE-Z11-003 01

Calibrativn Froceduses for dipale validation kits

Calibrafian c'afe: Septomber 15, 2017

| Thig caiibration Certficate documents the traceability to natonal standards, whick realize the physical units of
measurementsiZl). The measuremonts and the uncenantics with confdence probability are given an tha fallowing
pages and are part of the cenificate.

Al calibrafions have been conducted in the closed lsboratory facility. environment terperatreas o and

hiarmidity =7 0%

Calibraticn Equipment used (METE critical for calibratinn)

Frimary Sandards 10 # Cal Date{Calibrated by, Cerlificate p;g_]- Scheduled Calioration |
Powear Meter MRPZ2 102195 02-Mar A7 (GTTL. Mo J17X01254) Mar-18
Power sensor MRP-797 | 100596 D2-Mar-17 {CTTL, Mo Ji7TX01254) Mar-12
Retorence Probe EXI0WE S 7433 29-Sep-16(SPEAG N, EX3-T433_ Sepif) Sep-17
RLYEES Sh 1324 18-Jan-17{CTTL-8PEAG M0 1 7-97015) Jar-15
Secondary Standards D # _ Cal Diate{Talibratad by, Cadificate Mo} Sehedulad Calibation
Zignal Generator E44380 | MYA9071430  13-Jan-17 (CTTL. No M TH00268) ' Jan-13
Metwork Analyzer ESOVIC | MY4B110873  13-Jan-17 (GTTL, No.17X00285) Jan-18

Marme Function Signature

alibrated by Zhae Jing SAR Test Enginesr é%

Feviawad by Yu Zongying S4R Tast Enginger %

Approved by Qi Dianvyuan 3AR Project Leadar ,:___-?;tj'ﬁ .

lssued: Septembar 18, 2017

This calibration certificate shall not he reproduced except in full without wrillers appeaval of the laboratorg

Cortifeate Mo 21797118

Pigre | ol's

The State Radio_monitoring_centerTestingCenter (SRTC)

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

Page number:259 of 288

Vv3.0.0



(=
SI a | c No.: SRTC2020-9004(F)-20050604(H)

R OASR FCC ID: R38YLCP314AT

® In Colaboration with

mJl7. S p e a g
I — e

CALIERATION LABORATORY
Aubd: M3 Aweyan Boso, Haidiad Disirict Deifng, 190090 Chica
el -1 17l Fiu! ~86-14-62102737-2504
Femarl: criliggckmzt com st i) en
Glossary;
T5L tissue simulating liguid
ConvF gensitivity in TSL / NORMx .z
iy not applicable or not measured

Calibration iz Performed According to the Following Standards;

a) |IEEE 2id 1528-2013, 'IEEE Fecommaendsad Practice for Deterrmining the Peak
Spatial-Averaged Specific Abzsarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, June 2013

by IEC 62203-1, "Procedure to measure the Specific Absomption Rate (SAR) For hand-held
devices used in close proximily o the ear {frequency range of 300MHz to 3GHz)" February
2005

¢} IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
sommunication devices used in close proximity to the human bady (frequency range of
JOMHz to 6GHz)". March 2010

d) KDBEGSHEE4, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Decumentation:
2} DASY4S Systern Handboaok

Methods Applied and Interpretation of Parameters:

s Measuremen! Condifions: 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 dipols is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel fo the body axis,

+  Foed Foinf fmpedanee and Hefum Lozs: These parametars are measyred with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed fram the
measurement at the SMA connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncertainty reqguirad.

= Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

s SAR measured: SAR moasured at the stated antenna input power.

o SAR pomalized: SAR as measured, normalized to an input powar of 1 W at the antenna
connector,

» SAR for nominal TSL paramalers: The measured TEL parameters are used to caloulate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncartainty of
Measuremant multiplied by the coverage facter k=2, which for a normal distribution
Corresponds to a coverags probability of approximately 95%.

- N

Certilicals b £17-97138 Puge 2 of &

The State Radio_monitoring_centerTestingCenter (SRTC) Page number:260 of 288
Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



(=
SI a | c No.: SRTC2020-9004(F)-20050604(H)

EREABORRD FCC ID: R38YLCP314AT

!—.\& In Callmbaration with
=777 S P e ag
~Slgme-  CAUBRATION LABORATORY

Adi: Mo 51 Koepua Koo, Pleidian Tt B
Tel =8 G2 50E 530007 Faxi 1 Bé-L0-52 3-2504
Tomnil: ceb@chinarl.orm Il Seswchimet o

Measurement Conditions
DASY systam configuration, =5 far as net give- on page 1.

DASY Version DwSyEz 5£2.10.0.1445
Extrapolation Advanced Exirapolatio- BE
Fhantarm T _:Sl.& Flat Phantom £ 10
Distance Dipale Center - TSL 10 mm wit~ Spacar
. Zoom Scan Resolution M e dy, dz = 5 mm
Frequency . 1800 MHz = 1 MHz J

Head T5L paramctars
The fallowing paramaters and caloylatons wara applied

Temperature | Parmittivity Comdisctivity
Nominal Head TSL parameters 220°C 40.Q | 140 m.hu-rn =

Measured Head TSL parameters 2eg =02 C L0004 + A% 1.42 mrrodin 2 8 5%

Head T5L temperature change during test
SAR result with Head TSL

ot 040
| |

SAR averaged over { cm® [ ih of Head TSL | Cordition
E"-Enl_-:,}l-,l;m:d | 250 I'l‘.l'l."'.l' Input poer 9FEmW g
AR for nominal Head 150 paramelens nennE: e 1o T 3E.9 mWW g £ 1B.8 5 (k=2)
SAR avoragad ower 10 o (10 g} of Head TSL Condition N N
SAR measured 25-:_r'1'.'|' inpLs power : 512mi g |
I_:";.".F: Far norring! Hasd TSL parareters normalizes b 134 20.4 mW i = 187 % (k=2)

Body TSL parameters

Tr fellowing marsmeters and caliulations were applied

) Tamperature Permittivity Gonduclivity .
Hominal Body TSL parameters A0 53.—3 = 152 m‘-r:.v.-'rr. “
Meagured Body TSL parameters (22020270 518z % 1.5C mhotm =8 3+ |
hl}!)‘ T5L temperature cha n%u during tqstl i . —
SAR result with Body TSL == _'
SAR avoraged over 1 cm’ [1 g} of Body TSL Cordition
EAR mga.iured 250 A InpUE power 9.84 miW S g
SAR. for nomr nal Body TSL paramebsss nerrraized to W 38,7 mW g £ 18.8 % (k=2)
SAR avoraged over 10 ca’ (10 gb of Body T5L Coendition o R
EAR measue 2ED W il pener SAEmW g i
SAR for nominal Body TSL parameters narralized o 1 _.m W g+ 187 % (k=2)
Certiticate Moo ZI7-07 158 - Page i ol s a - B
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Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL

| Impedance, transformsd bo besd point 48.30- 1,580

Return Logs 33.4dB

Antenna Parameters with Body TSL

Irnpedange, ransiemsd ko fead paint 26 00-1.3210

Return Loss - Z71dR

General Antenna Parameters and Design

Electrical Delay (one srection) 1.31En=

After lang term use with 100W radisted power, cnly a slight warming of the dipale nzar the feadpaint can
e measured.

The dipole iz made of standard semingid coaxial cable. The center cenductor of the feading ling is dizactly
connectad to the seconc amm of the dipole. The antenna is therafere shor-circuited far D-signals. On some
of the dipoles, small enu caps are acded to the dipole arms in arder o g rove matching when loadead
according ‘o the position as explained in the "Measuremant Conditions' paragraph. The SAF data ars not
affectad by this change. The overall dipole length is i according to the Standard.

Mo ercassive force must be applcd o the dipale anms, Because they minh? bend ar the soldoerad
conrections near the fasdpoint may be damaged.

Additional EUT Data

| Marufactured by SPEAD
Certifieatc Mo Z17-471 18 gz 4 of
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CALIBRATION LABORATORY

Add: Wa3 § Nuevunn Band, Haiclinn Digtiee Deging, 10091, Clung
Tel: +#6-1 -1 512079 20-1U-EZHME 32504
Ermidl: gl lins L vam himstfueea chisilen

IDASY S Validation Report for Head TSL Diate: 09,15,2017
Test Laborawory: CTTT., Baijing, China
DLT: Dipole 1800 MHz; Type: DISO0VY; Serial: DIBO0VE - SN: 2d084
Communication System: ULD 0, OW; Frequeney: 1800 M1Le; Duty Cuele: 121
Medivm paramelers used; £= 1800 MILe o 1423 S er =40.27; p= 1000 kgm3
Mhiwtom secticn: Lell S=ction
Measurament Standard: DASYS (IEREEARCIANSL CA3.19-2007)
DARYS Configuration:

o hrobe: EXIDVE - SNT4E3; ConvF(7.97, 7.97, 797 Calibrated: 09262016

= Semsor-Surface: Ldmm (Mecharical Surfice Detecliun)

o Electronics; IXAE4 8nl331; Calibrated: 10192017

e Phandon: Triple Flat Phantom 5.1C; Type: QL O00 P51 CA; Serial: 116141

v Measurement 8W: DASYSZ, Version 52000000 SEMUAT X Version 14.6.10
{T417)

System Performianee CheckZnom Sean (Ta757) (TxTx7)Cube 0: Measurement prid:
dx—3mm, dy—3mm, dr=5mm

Reference Value — 9500 Vim: Power Dl = 0.01 4B

Preak BAR {extrapolated) = 187 Wika

SARL ) = 5.7 Wik SAR(I g = 5,12 Wik

aximum value of SAR (neasured) — 155 Wika

10.3n

13.73

17.18 -4

0 dB = 15.5 Wika = 11.90 dDW/kg

Cernificase MNo: 21797138 Page 5 of &
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Eomail: e ligehinatleom Lattpwwwchinest an
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Impedance Measurement Plot for Head TSL

L5l oo wag oo, vadas AeF C.0OCEE [T R —— =—====
B R O U T = R
40.0¢
anac
20,02
10,00
[ HA
ang [T TTTe— h
o __—--\_.____ ____——__ =
= '--._\_\_..- _____.n-_,.—r
B0, 00 \": i
T
-+ 00 - P )
. = I ﬁ _
P i mich (ki€ Scale d.0Cil [F1 0eT]
1 L.0000000 SbT 46.33F 0 19331 8 S6.EE-aET T Tmea
-~ i ."'-\.
- 1
i s |
| of |
1 [
I| ".
1 A9
™
i
LFE%# 10O HE fepzc- RV

1 Shat LG

Certificaty Wo: Z17-971 38 Page 5 07 &

Page number:264 of 288
Vv3.0.0

The State Radio_monitoring_centerTestingCenter (SRTC)

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



(=
SI a | C No.: SRTC2020-9004(F)-20050604(H)
FCC ID: R38YLCP314AT

The State Radio_monftaring_canter Testing Conter

ERF LR O

r‘f I Colabaration with
w777 5 P e a g
‘Lﬂ CALIBRATION LABORATORY

Add Wes ] Xneyonn Bond, Hasdian Dz, Beeljg, 100191, China

Tel: H&410-R23 14713200 Fax 1 Bfa L2 Med 3250

Eroal glanix il vom b e w i chinat <

DASYS Validation Report for Body TSL Date: 08 14,2017

['zar Labacawy: CTTL, Bedjing, China

DUT: Dipole 1800 MHz; Type: DISO0VE: Serial: D1800VZ - SN: 2084
Communication System: LD G, CW; Frequency: 1800 MHy: Duty Cele: 101
Medinm parameters ased: = 1800 MITe o = 1,503 Sy g~ 53T p= 1000 b:g;'mj
Phantam scetion: Certler Section
Measurement Stendard: DASYS (TEFEAEC AANST C63 1 BZ00T)

DASY S Conliguraliom:

= Probe: EX3DVY - SN7433; ConFiR.75, 7.75, 7 TR0 Calibrated: 9720/2014:

+  Sensor-Burface; Ldmm (Mechanical Surface Detection)

+  Electromos: TDAFS 821321 Calibrated; 15192017

= I"hantony Triple Flab Phanteen 5105 Type: (D 000 PS5 CA; Bertal; 116141

o Messoremen: SW: TMSYE2, Version 52,10 (0 SEMCAD X Version 14,610
{7413}

System Performance Cheek/Zonm Sean (Tx7x7) (TxTu7)Cube 0: Measuremen arid;
dx=3man, dy - Smm, dr=5mum

Referenes Value — 9757 Vimg Power Diift = -0.02 dB

Feal SAR (extrapolated) = 18.0 Wike

SAR(] g) = 9.84 Wik SAR(10 ) - 5.18 Wike

Masimum value of SAR (mewsured) = 152 Wikp

dB
fl

|
-3.41
-h. 52
-10.23

-13.64

i
708 |

0 dH =152 Wike = 11.52 dBW/kg
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Impedance Meazurement Plot for Bady TSL
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D2000V2 Sn:1009

R, G| e nboration with "l” Yoy AT
& 777 s p e a g N M gEny
Add: M. 51 Xveywn Boad, Taidinn Diserice, Belfing, 100191, Cliva %, ¥ CALIBRATION
Tel +86- | 0-G2046330079 Fan: +H6-10-52304633-2504 "m& v’ CHAS LOSTD
E-mwal: ciligxchinatt]l. mom Erttpctiwnww.chinart].cn
Client SRTC Certificate No: Z18-97021
CALIBRATION CERTIFICATE
COrhject D002 - SN 1008
Galibration Procedureds) FE-Z11-003-01

Calibration Proceduras for dipole validation kits
Calilbration dae; February 1, 2018
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measuremenis(Sl). Tha measurameants and the uncartainties with confidence prabability are given on the following
pages and are part of tha certficate.

All calibrations have besn conducied in the ciosed laboratory facilily: emironment temperaturei22a3C and
hurmidity=<70%.

| Calibration Equipment used (MATE erifical for calibration)

Primary Stendarde _ID# Cal Date{Callbrated by, Cedificata Ma.) Schaduled Calibration
Porwer Meter MRVD 102195 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Powar sansor NRV-ZE 100596 02-Mar-17 (CTTL, Mo.JiTX01254) Mar-18
Raefaranca Proba EXI0W4E | SN 7464 12-8ep-1T{SPEAG Mo, EX3-7454_Sep1T) Sap-18
DAE4 SM 1825 E-0e-17SPEAG Mo, DAES-1525_Cei17) Qct-18
Secandary Standards 10# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generalor E4438C | MY42071430 22-Jan-18 (CTTL, Mo.J18X00550) Jan-19
Mebwork Analyzer EBOTIC | MY48110673  24-Jan-18 (CTTL, No.18X00561) Jan-1%

Marrie Function Signatyre

Calibrated by: Zhaa ding SAR Test Engineer 'é%

Reviewad by: Lin Haa S&R Test Enginesr ’ ﬂ‘ﬁ&’% -
Approvad by: Qi Diaryuan SAR Project Lesader r*??ﬂ\__/x

Izaued: February 4, 2018
This calibration cerficate shall nal ke reproduced except in full without written appraval of the laboratony

Certificate Mo: Z15-9702 [ Page 1 o8
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Auddd: Mo ST Weseyunn Bead, Hoddinn Dismien, Beijing, 100191, China
Tl +86-10-62304633-207% Fax: «B6-10-52304633-2504

E-madl: clilEchinattl com hetp:tumeacchinentl. cn
Glossary:
TSL tizgue simulating lquld
ConvF sensitivity in TSL/ NORMxy.Z
A not applicable ar not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Techniques®, June 2013

by IEC 82205-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fislds fram hand-held and body-mounted wireless
communication devices- Fart 1; Device used next to the ear (Freguency range of 300MHz to
BGEHz)", July 2016

¢) IEC 62208-2, *Praocedure ta maasure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human bady (frequency range of
30MHz ta 63Hz)", March 2010

dj KDBB55E864, SAR Measurement Reqguirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4'S Syztem Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Condiions: Furthar 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,

s Anfenna Parameters with T5L: Tha dipola s mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom secfion, with the arms arentad
parallel to the body axis.

= Foad Point Impedance and Refurn Loss: These parameters are measured with the dipole
pesitioned under the liguid filled phantom. The impedance stated is transformed from the
measuramant at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncerainty reguired.

« Elactrical Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

»  S5AR measured SAR measured at the stated antenna input power.

s SAR nomalized: SAR as measured, normalized to an input powar of 1\ at the antenna
cohnector,

s 3AR for nomingl TSL perametsrs: The measured TSL paramatars are used to calculate the
nominal SAR result.

The reported uncerdainty of measurement is stated as the standard uncerfainty of
Measurement multiplied by the coverage factor k=2, which for a narmal distribution
Cormesponds to a coverage probability of approximately 95%,

Certificate No: £18.97021 Page 2 of &
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WMeasurement Conditions
DASY eystern canfigusation, as far as not given on pags 1.

| DASY Version DASYS2 52.10.0.1446
Extrapolation Mwnmtj Extrapolation
Phartom Tripla Flat Phantom 510
Distance Dipode Center - TSL 10 rm with Spacar
Zoom Scan Resolution - di, dy, gz = & mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The fallowing parameders and ealoutations were applisd. e —
Temperature Permittivity Conductivity
Nominal Head T5L parameters: 220G 400 140 mingdm
Meagured Head TSL parameters (220202 %G 3E016% 142 mho'm £ 8 5%
Head TEL termperatura change during test <1.0°C IR —_
S5AR result with Head TSL
! SAR averaged over1 cm’ (1 gh of Head TSL __C?:!r_l.d_i'!itlrrﬂ-_
| 5AR measured ZE0 A inpud povwer 2Zmiig
SAR for naminal Head TEL parameters normalizad to W A0.3 mW i £ 18.8 % (k=2)
. SAR averaged cwer 10 om {10 g) of Head T$L_ i Cardition
SAR maasured . 250 i input power S1TmW g
SAR for raminal Head T5L paramatars niormalized be 1W 20.5 mW g + '!.Ji.?‘ﬂ [k=2}

Body TSL parameters
The following parameters and calcufatone were applied.

Temperatura Parmittiwity Condustivity
Nominal Body TE_L. paramaters 20 533 ) W
Measured Body TSL parametars (220 & D.;j b G1B+E% 1.58 mho'm = & % |
| Body TSL temperature change during test <1.0 °C — s
SAR result with Body TSL
SAR averaged over 1 o’ (1 g} of Bady TBL Condifion
SAR measured Z50 i inpud prwrn A3 MW i g
BAR for rominal Bogy TSL parsmeters nommalizad to TW 20,3 mW g £ 1B.8 % (k=2)
5AR averaged cver 10 om’ {10 g) of Bady TEL - Condien |
SAR measurad 250 ' inpu.t. power Siamiig

SAR Tar nominal Bedy TSL pararmetars rarmaltzed b 1%

204 miW fg £ 18.7 % (k=2}

Certificate No; Z18-97021 Papsialg
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Appendix {Additional assessments outside the scope of CNAS LOST0)

Antanna Parameters with Head TSL

Impadance, trensformed to feed pain

48.80- 2.08i0

Reburm Loss

Antenna Parameters with Body TSL

- 33.6d8

Impedancs, transfermad bo feed point

48 300 1.83)0

Return Lose |

-27.84B

General Antenna Parameters and Design

Electrical Delay (one diecfion) |

1.047 ne J

Aftar lang term use with 1000 radiated powar, only a slight warming of the dipole near the feedpoint can

be measured.

The dipale is made of stendard semirigid coaxial cable. The center consuster of the feeding line is directly
connected to thwe second arm of the dipole. The antenna is therefore shart-cireuited far DC-signals. On same
aof the dipoles, small end caps are added o the dipole srms in ordar to mprove matching when lsaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR daia are not
affectad by this change. The overall cipole length iz stil according to the Standard.

Mo excessive force must be applied o the dipele arms, becauss they might bend or the soldersd

connections near the feedpoint may be damaged

Additional EUT Data

[ Manufaciurad oy

SPEAG J
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DASYS Yalidation Report for Head TSI Drates; 0201 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipote 2000 MHz; Type: D2000%2; Serial: D200V - SM: 1009
Communication System: UTD O, OW,; Fregquency: 2000 MHe; Duty Cyele: 1:1
Medium patamteters used: F= 2000 ML o= L4106 8/'m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Section
Measurement Standard: DASYS {IEEENECIANST CH3.19-2007)
DASYS Conlguralion:

= Probe: EX3DVY - SN7464; ConvF (39, 8.39, 8.39); Calibrated: 97127220107,

+  Bensor-Sorface: [ 4mm (Mechanical Surface Deleclion)

+  Electronics: DAES Snl525; Calibeated: 1W2/2017

+ Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P51 CA; Serial: 116171

+  Deasurement SW: DASY 52, Version 5210 (0; SEMCAL X Yersion 14.6.14

(7417}

System Performance Chech/Zoom Scan (7x7x7) (Tx7x7)/Cube (1 Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 95,98 Vi, Tower Drill = <0003 dB

Peak SAR {extrapolated) = 19.7 Wilke

SARI(L g) = 10,2 Wiks; SAR(I0 gy =517 ¥Wikg

Maximum value of SAR {measured) = 16.2 Wkg

&
1]

-3.74

-7.49

-11.23

-14.98

1672

0dB =162 Wikg = 1210 dBW/kg

Certificate Moz Z1R-97021 Page 5 of B
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Impedance Measurement Plot for Head TSL

Tri Z11 Log Wag 10, 00cE ket ¢.000d3 [F1]

L1
AH=H) w1 I D00CO00 G —E8. 502 dn
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20. 00
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DASYS Validation Heport for Body TSL Diate; 92.01.2018
Test Labaratory: CTTL, Beijing, China
DUT: Bipole 2000 MHz; Type: D200V Serial: D2O00V2 - SN: 1009
Communication System: UID 0, CW, Frequency: 2000 MIHz; Duly Cyele: 1:1
Medium parametees used: T= 2000 MHz; o = 1,562 8/m; & — 51.8%; p = 1000 kg/m®
Phantem section: Center Seciion
Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007T)
DASYS Conliguralion:

= Probe: EX3DV4 - SN7464; ConvFi(8.24,8.24,8.24 ) Calibeated: 12,2017,

v Sepsor-Surface: 1.4mm (Mechanical Surface Detection’

= Electronics: DAE4 8n13523; Calibrated: 10/2/2017

= Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

= Measupement SW: DASYS2, Version 52,10 (0} SEMCAD X Version [4.6.10
(7417)

System Performance Check/Zoom Sean (Tx757) (TaTx7)Cube §: Measurement grid:
dx=3mm, dy=3mm, dz=3mm

Reference Value = 93,84 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 19.7 Wike

SAR(L @) = 10.3 Wike: SAR(10 g) = 5.18 W/ikg

Maximum value of SAR (measured) = 163 Wik

dB
— 0

-3.70

-T.41

-11.11

-14.82

852 |
0 dB = 16.3 Whkp=12.12 dBW/kg

Certificates Mo Z18-9721 Page 7 ofd
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Impedance Measurement Plot for Body TSL
Tri 511 Log Fag 10,0008 RET 0. GO0d8 CFL]
b 7.000a000 Gz -27, a7 oh
A, 0o
30, S
10, O
1, 00
o, 600 "
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I' Client SRTC Cortificate No:  217-97140
CALIBRATION CERTIFICATE

)
||" "r
-.1"-“

"

Olpjiesct D24500% - SM: 738

Calibration Procadunels) FF-2 100501

Calibration Procedures for dipole validation kits

Calibratian date: Saptamber 13, 2017

Thiz calibration Cerfificate decuments the traceability to national standards, which realize e physical wnits of
mgasirameants( 3. The maasurements and the uncerainties with confidenca probabiiity are givien on the following
pages and ane part of the canmificate,

Al calibraticns have been conducted in the dosed lahoratory facilily: environment lemperatureEas T and
rmidity=T0%.

Calibration Equipment used (METE eriical far calibeation)

Prirnany: Standasds 1D Cal DateiCalibrated by, Cetifcate N Scheduled Caiibration
Power Mater NRWD 102188 Q2-Ma-17 (CTTL, Mo M TH01254) Mar-15
Poweer sensor  MRY-ZS 100594 02-Mar-17 (CTTL, Na J17X01254) Mar-15
Reference Probe CAI0WS | SM 7433 28-S3ep-16(SPEAG No EX3-T433_Sep i) Sep-17
DAEA S 1331 18-Jan-17[CTTL 3PEAG No 217 -57015) Jar-18
Secondary Standards I # Cal DatedCalbratad by, Corlificate E Mo} Schadulad Calibration
Higra! Generstor E44380 | MY49071430  13-Jan-17 (CTTL, Mo A ?}CI}DEBE‘} Jan-18 -
Mebwork Analyzer ES0T1S | MY28110873 13 Jan7 [CTTL, Mo, J1TRO0255) Jar-18
[arne Function Slgrature
Calibrated by, | : {
alibrated by Zhao Jing SAR Tes! Enginesr »g 1
L

Saviewsd by: Yu Zongying SAR Test Enginae: %

Approved by: i Dianyuan SAR Project Leader __%__%w |

. . . . lzsued: Septembar 21. 2017
'I_hls calibration cerifizate shall not be reproduced except in full without written approval of the latoratory, |

Cerifivate Mo: Z17-97140 Pazre @ of &
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Glossary:
TEL bssue simulating liquid
ConvF sensitivity in TSL/ NORMx vz
WA not applicabla or not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate [SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues™, June 2013

b} |EC 82208-1, "Measurement piocedure for assessment of specific absorption rate of human
exposure to radio freguency figlds from hand-held and body-mosnted wirsless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

o) IEC 62208-2, "Procedura fo measure tha Specific Absorption Rate (SAR) For wirsless
communication devices used in close proximity to the human bady (frequency range of
30MHz to BGHz)", March 2010

d) KDB863664, SAR Measuremant Reqguiraments for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4S System Handboaok

Methods Applied and Intarpretation of Paramatars:

= Measuremen! Conditions: Further details are available from the Validation Ragort at the end
ot the certificate. All figures stated in the certificate are valid at the frequency indicated.

*  Aptenna Farameters with TSL: The dipcle iz mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the anms orientad
parailel to the body axis,

¢ Fecd Foinf impedance and Refun Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impedance stated i transformed from the
maasuremant al the SMA connector 1o the feed point. The Raturn Loss ensures low
reflected power. Mo uncertainty raeuired,

« Electtical Delay, One-way delay between the SMA connector and the antenna feed paint,
Mo uncertainty required.

s SAR measured: SAR measured at the stated antenna input power,

o SAR normalized: AR as measured, nommalized to an input power of 1 W at the antenna
connectar.

e SAR for nominal TSL parameters: The measured TSL parameters ane used to caloulate the
nominal SAR result,

—]

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distributian
Comesponds to a coverage prebability of approximately 95%.
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SN  CALIBRATION LARGRATORY
Adili MaF1 Xuevusin Rond, Haicle Districr, Reiving, 106091, China

Tl 1 ES-1-e2E e 20T Faw: 1A IN=R2I0LET 550
Femzil zst @b sl som heptacm dinaklen

Measurement Conditions
DASY zyetem conflguratinn, as far ae noef gven on page 1.

DASY Verslon DASYEE G2.10.0.1448

Extrapolation - l Az roed Extrapalation “

Phantom . Trpe Flat Phanton 510 o i
Etam:a Dipole l:entl;r -TSL . 10 mrm with Spacar

Zoom ‘.,E:an Resolution | dx, dy, dz = 5 mm J

Fraguency | 2450 MHz £ 1 MHz

Head TSL parameters
The lefiowing pararmsiers and calou2:lons were sgplied.
e, L =
| Temperature Parmittivity Congl ucli'l.rlly_|

Mominal Head T5L parameters 220°C g2 .80 mhoim
Measured Head TSL parameters (220 +£0.2]°C BT LE% 1 78 mhain + 8 %
I-iaad TEL temperature change during test =1.0°C — |
SAR result with Head TSL =S o=y =
| SAR aversged over1 cmn’ {1 g)ofHead TSL | Condifien |
HAR maasured 250 mW input pn-.h.'er_ 131 mw s g
SAR for norinal Head TSL parsmeters normalizea o 1 62.4 n'|'||I'||i' fg £ 18.8 % (k=2)
S5AR averaged over 10 cx : (10 @} of Head TSL Cedifinon “‘ . ]
| SAR maasurad 250 mivy inpud pm'rer_ B 10 miy S g
ISAR for noming’ Heaa T.SI pAramesars normnshzed ts 13 | 24.4 MWW ig * 1B.T % (k=2)
Body TSL parameters -
The foiowing paramslers and ca'culatons wese applied.

Temperature F‘Ermirrvil.y | Tnﬁucti'.'it],r_
hominal Body TSL paramaters | 2200 527 1.85 mhe'm
Messured Body TSL parameters 220+ u.ﬁ] N+ 52E25% 1.54 |"|h|:|.|'|..-| + E.?
Baody TSL lemperature change durng test <11 —-._ _

SAR result with Body TSL __'
AR averaged over 1 am’ (1 gl of Body TSL Condtion =1
S5AR mesaurad 250 v input poavear s i2m!g i
SMR for nomingl Body TSL parameters nermalized o W Tl 52.3 mW g £ 18.8 % (k=2
AR averaged owver 10 £’ (10 g) of Body TSL Conditon
SAR messured 250 W AR poemer SA0mWl g .
EE .'uﬂn"-.:_s' Body TEL paremeters . marmalized ko W a 243 MW g £ 18.7 % (k=2)
Clerlilizale Mo; £1797140 Page 1ol &
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ey CALERATION LARORATORY

A Ne B Rucyuan Rond, Haodien Diste sz, Bedjiog, 103150, {1
Tel: T86- (62 3HA13-20179 Fat: HRE- 0623016352502

Femnil: mtrl @i ingll. somn Wiz dfwearanchimar] c

Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance. trenakerred o fasa paint

Resturn Loss

Antenna Parameters with Body TSL

51,300+ 5 9200 —|
- 24 5dB

Impedznee, transformed to feed poat

Habum Logs

Ganeral Antenna Parameters and Design

Electrical Dalay {ona directin;

4T E0HEHD
- 23148

After Iong tarm use with 1000 radialod power, anly a slight warming of the dipole near e fesdpoint can

be maasured.

The dipele is made of siandard samirigid coaxial cab'e. The conter conclictar of the feading line |s directiy

conneclad to the second arm of the dipole. The artenna (s therefor

e short-cireulted far DC-signals. On some

of the dipales, small and cans are ackded to the diprale arms in order o imprava mtzhing when lnaded

according Lo the positon as axplained in the "Measureme
affectad by this change. The overall dipele langth is sl a

nt Conditions” paragraph. The SAR data are not
coording 1o the Standard.

Mo excessive force must be applied to the dipole amms, becausa they might bend or tha saldered

connections near the feedpoint may be damaged

Additional EUT Data

| Manufacturad by

Clerlificars Mo Z17-97140 Pagedols
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DASYS Validation Report fur Head TSL Dute: 09.18.2017
est Laboratery: CTTI, Beijiag, Ching :
DUT: Dipole 2430 MHz; Type: D2450V2: Serial: D24500T - SN 738
Comtnunication Syetem: UID 0, OW; Trequency: 2450 M Hz Dy Cypele: 1:7
Medinm parareters uzed; - 2450 Mile: o 1,788 84m; sr = EOT: p= 100 kpim3
Phantom section: Lell Szaction
Measurement Standard: DASY S (IECETRCARST C63.1 92007
12ASY S Conlipuration;

»  Probe: EX3DV4 - 8N7431: ConvF(7 45, 745, 7451 Calitrated: 992620 iy

« Bensor-Surtace: |dmm (Mechanical Surluce 1 *eteotion)

+  Eleciromes: DAL Sn1330; Calibrated: 171952017

= Ihactem: Trple Flat Phastam 5.10; Type: QD 000 P31 CA; Serial: 116171

= easurement SW0 DASYE2, Version 5210 {00 SEMCAD ¥ Version 140,10
(7417

Dipale Calibration/Zoom Sean (T 7eT) (o Tr0uke 0 Meosrement glid: ds=Smm,
dy=5emo, de—5mm

Heferanee Value = 1021 Vim; Power Drilt =-0,01 dB

Peak SAR (exlrapolated ) = 27.8 Wikg

SAR(] g) = 131 Wikg: SAR(IN 2y = 6.1 Wikg

Muximum value of SAR (measured) — 22.0 Wiks

dB
|ll

-4.52
-4, U
-13.57

-16.10

22,62 s

0 dB = 200 W/ilkg = 13.42 dBEW/ Ty

Certifieate Mot Z1 797140 Puge = of
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L—' CALIBRATION LABDRATORY

0.1 Xeepuan e, IT2dian District, Reijing, 100181, ©hina
Fax: +He- L0G2504033- 2504
hpiwwiclinatt o

Add: ™
liels PHE-PO-E23040E 327
F=mail: clihiinakl.comr

Impedance Measurement Plot for Head TSL

| =i =L [on Meg 10.0ice/ Rel o, 00043 TFLT
| CLa | ( | — aha———
B - N Ly e PR
43,00
| 2000
L fi
Soamip
| Lo, o0 I_ =
T——— ——
2 i e s TL"_--""____ &
ta.00 - T
G -
A0, 00 \h-’f
ET |_ =
M =L et Rl scale Lodpui TRL pall =
sl R.RA0QO00 G4z SL.JET D Y920 R RbemR iz
-
.'\
| ;’/ !
1
i 3
: \
|
= sl
1 Skt Feviinnaa
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S~ CALBRATION LABORATORY
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Teel: =860 0-G230463 3-2079 Fag + e 0402 5040532504
E-mnail: ciel@ e vinatl can: bAp Swwichimatt o

IFASYS Validation Report for Body 1SL Ihaate: 00 [§.2017
Test Labomatory: CTTL, Dedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serial: D24S0YV2 - SN: 738
Communication System: ULD G, CW; Frequency: 2450 MlELe; Doty Cyele: 101
oediom parsmaeters used: f= 24530 MHz =1 587 & B = 3251 p= 1000 kpim®
Phantom sectinn: Center Section
Measurement Sandard; DASYS (TEEEJRC A ANST (63,18 2007
TrYASY > Configuration:

o Prohe: X300 - 8M7431, Com (740, 7.46, 7465 Calibreted: 926201 i

»  Senser-Burface: Ldmm {Mechanical Surface Detectivn)

+  Eleetiomics: TIAEA Snl3310; Caliheatsd: 171952017

= Pharton: Triple Flan Phaotem 5000 Dypes QU 00D P51 O A Semal: 116141

o Mensmroment 3W: DASYS2, Version 52,10 (0 SEMUATY X Yersion 14,010
(7417}

Dipule Calibration/ Zovm Sean (Fa7sT) (T 77V Cube 0 Messuroment grid: dx=5min,
dy=5mum. dz—5mm

Referenes Value — 9641 Vem: Power Dirift = -0.03 4R

Peak SAH (extrapoloted) = 278 Wiky

SAR[T ¢} =132 Wiky; SAH{ID ) = 6.1 Wikg

Manirmim velue of SAR (mensured) =223 L

dB [
—‘[I
_|-4.18 ‘
&7
-13.15 ‘
-17.53
i
=141 | )
0 dB =223 Wikg = 13.48 dBW/kg

Cerlilicate Ma: Z17-97141) Page 7 ola
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CALIBRATION LABODRATORY
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AP
m FTT

Audd: Mo 51 Krims

Impedance Measursment Plot for Body TSL

T-T E11 Lee LTl SR ERET S B THT 2 i

SCLCC B T 1T T v TR
! T ATON00D Ghz -TFROTIR 38

EHAHH
300

2 0D

N, O0 —
F —i

P =11 saish fAedad scale oo DL sel]

=1 ANDOR0A SH2 AT.SF 0 6.3858 0 AL ERpET T e

[ = 1 P T
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D2600V2 Sn:1166

Calibration Laboratory of P
Schmid & Partner A
Engineering AG y
Zeughaussirasse 43, 8004 Zurich, Switzerland @?
(T

Accredited by the Swiss Accradiation Service (SAS)
Tha Swiss Accreditation Sorvice is one of the signatoriss to the EA
Muitiiateral Agreement for the recognition of callbration certlificates

5 Schwelzerischer Kalibrierdienst
c Service suisse d'étalonnnge

Sarvizio svizoero di tarature
S 5wiss Calibration Service

Accreditation No: SCS 0108

This: calibration cedilicals docunents the iraceabiify o naficnal standards, which raallze The phryzical units of measuraments (S1).
The measwmmants and the uncertalries wilth conlidencs probability are gheen on the following pages and are par of the cerfficate.

All calibraticns have been conducted In the closed laboratary faclity: emdrcnment temparatue (22 + 3)°C and humidity < 705,

cient  SRATC-BJ (Auden) R Cestificntn No: D2600V2-1166_MNov19
[CALIBRATION CERTIFICATE
Ty =
Objact D2600VE - SN:1166
Calibration procedureds) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibraticn Equipmant used (MATE critical lor calbration)

Primary Slandards 0¥ _Cal Date (Cariilicate Mo} Schaduled Calibealion

Pawar meter NRP EM: 104778 03-Apr-19 (No. 217-02802/02893) Apr20

Powear sensor MAP-Z91 SM: 103244 03-Apr-19 (Mo, 217-02862) Apr-20

Power sansor NAP-Z81 SM: 10E245 03-Aps18 (Mo, 217-02883) Apr-20

Reference 20 o8 Atsnuatar SN 5058 (208%) D4-Apr-18 (No. 217-02804) Apr-20

Type-N mismatch combination SN: BO4T.2 / 06327 Dd-Apr-15 (Mo, 217-028495) Apr-20

Fefarence Probe EX30Va SN: 738 29-May-18 (Mo, EX3-T349_May1§) May-30

DAE4 SM: 801 30-Agr-18 (Mo, DAE4-801_Aprig) Apir-20

Secondary Standards o # Chack Date {in house} Seheduled Chack

Povwer maler E44198 SN: GBISS12475 30-Oct-14 {in house check Fab-18) in house chesk: Cci-20

Power sensar HP 84814 SN: US372a2783 OF-0ct=15 (in house check Oct-18) In houge check: Oct-20

Powar sangar HP 84814 BN MY 41082317 OF-0et=15 [in housa chick Oot-18) In hausa check: Oct-20

AF panaralar RES SMT-06 SM: 100572 1E6-Jun-15 {in house check Oct-18) In Mg check: Oet-20

Natwork Aralyzer Agilent EB358A | SM: US41080477 31-Mar-14 (in house check Oci-18) In housa check: Cot-20
Hama Fumctian 5i

Calbrated by: Claudic Leublar Labgratory Technician

Approwad by Kaija Pekovic Technical Managear

This calibration cariiicate shall not be reproduced excepl in ul withaut writtan approval of the laboralory,

AT

Essund: Novesiber 12, 2019

Certificate No: D2G00V3-1166_Mow18 Page 1 of B
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Calibration Laboratory of a0, ttta Schualzerischar Kalibrierdienst
Schmid & Pariner == Y g Service sulsse dhétaionnage
Engineering AG F 3 Barvizlo svizzers di tarsturs
Zeughausstrasse 43, 8004 Turich, Switcertand i{qﬁ& \‘_ﬁ ‘y" 5 Swiss Calibration Service
Accrediied by the Swiss Accreditalion Servics (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muktilateral Agreement for tha recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNFA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) 1EC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

d) KDE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) 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 Paramefers 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 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
reflacted power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

SAA 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 normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate Mo: D2600V2-1186_Novig Page 2 of 6
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ERTEBEN PP
DASY system configuration, s far as nol given on page 1.
DASY Yersion DASYS WE2.10.3
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mim
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Canductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mhofmm
Measured Head TSL parameters (22.0 £ 0.2) °C ATTzE%H 201 mha/m =6 %
Head TSL temperature change during test < 0.6 °C - —
SAR result with Head TSL
SAHR averaged over 1 cm® (1 g) of Head TSL Conditian
SAR measured 250 mW input power 14.4 Whkg
SAR for nominal Head TSL parameters normalized o 1W 56.5 Wk £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measuned 250 mW input power B.43 Wikg
SAR for nominal Head TSL paramelers normalized to 1TW 25.4 Wikg = 165 % (k=2)

Cerificate Mo: D2600V2-1186_Movid
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o leed point 479078
Aaturn Loss - 7dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,148 ne

After long term use with 100W radiated power, only & slight warming of the dipole near the feedpeint can ba 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 dipele. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order 1 irmprove matching when loaded accarding to the position as explained in the
‘Measurament Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stil
aceording ko the Standard.

Mo excessive force must be applied to the dipales arms, because they might band or the soldered conneciions near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Certificate Mo: D2600V2-1166_Nowid Paged of 8
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