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Impedance Measurement Plot for Head TSL
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Cliant SRTC Certificate No: 22080388
CALIBRATION CERTIFICATE
Object D2000V2 - SN: 1008
Calibration Procedurs(s) FF-211-002-01
Celibretion Procecurss for dipols validation kita
Calibration date: Ociober 14, 21120

This calioration Cerlificate documants tha tracsability to national standards, which realize the plwsical units of
measurements(Sl). The measurements and the unceriainties with confidenca prabability are given on the following
pages and ane part of the cerificate.

Al colibraions have besn conducted in the cloted labomtory facility: amvironmant temparaturei2243% and
humidity<70%.

Calibration Equipment used (M&TE critical for callbration)

Primary Standands (] ] Cal Date{Callbrabed by, Cadificate No.) Scheduled Calibration
Pawer Meter  NRP2 108276 12-May-20 (CTTL, Na.J20X02085) May-21
Power sengor  NRPBA | 101388 12-May-20 (CTTL, No.J20X02085) May-21
ReferenceProba EX3DV4 | SN 3817 30-Jan-20(SPEAG,N0.EX3-3617_Jan20) Jan-21
DAE4 SN 774 10-Feb-20{CTTL-SPEAG,No. Z20-80017) Feb-21
Secondary Standards 0# Cal Dats{Calibraied by, Ceriificete No.) Schaduled Calibration
Signal Genermtor E4438C | MY40071430  25-Fab-20 {CTTL, No.J20X00518) Fab-21
NetworkAnalyzer ES071C | MY48110873  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Nama Function Signhature

SoL L L g Zheo Jing SAR Tast Enginesr -ﬂﬂ

Reviewed by: Lin Hao SAR Tast Engineer ﬂf%

Approved by: Qi Dianyuan BAR Project Leader =P\

Issuad: October 22, 2020
This calibration ceriificaiz shal not be reproduced except In full without written approval of the laboratory.
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Ted: +35-10-51104633-207% Fox: +B6=00-52 104633- 25

E-mlill: et chtwnitLoom Tooape sy chiimat ] cn
losaary:
TSL ftissue simulating liquid
ConvF sensitivity In TSL / NORMx,y,z
N/A not appRcable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5t 1528-2013, “|EEE Recommended Practice for Detemining the Peak
Spatial-Averaged Specific Absorption Rate {(SAR) in the Human Head from Wireless
Communicalions Devices: Measuremant Techniques®, June 2013

b) IEC 62209-1, "Mesasurement procedura for assessment of specific absomption rate of human
exposure to radio frequency fields from hand-held and body-mounted wiraleas
communication devices- Part 1; Davica used nexi ta the ear (Frequency rangée of 300MHz o
6GHz)", July 2016

¢} IEC 62208-2, "Procedurs to measure the Specific Absorption Rate (SAR) For witaless
communication devices used in closs proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d} KDB885854, SAR Measuremant Requirements for 100 MH2 to 8 GHz

Additional Documsntation:
&) DASY4/5 Systam Handbaok

H&M Applied and Interpretation of Parameters:

Messuremeant Conditions: Furthar dedalls are available from the Validalion Repor at the end
of the certificats. All figures stated in the certificate are vald at the frequency indicated.

a  Anlanna Paramelisrs with TSL: The dipole is mounted with the spacer to posattion lts faed
point exactly bekw the centar marking of the fiat phantom section, with the arms orienind
paraiel io the body axis.

s Foad Foint impasdance and Reiurn Loss: These parametsrs are measured with the dipole
positionsd undes the liquid Alled phantom. The impedance statad is transformed from the
measuwemeant ai the SMA connector 1o the feed point. The Retum Loas ensures low
reflected power. No uncartainty requined.

» Elocirical Delay: One-way delay betwaen the SMA connactor and the anfenna feed point.
Na uncertainly required.

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

s SAR nomalizad; SAR as measured, normalized to an input power of 1 W at the antenna
connector.

«  SAR for nominel TSL parameters: The measured TBL paramelers are usad to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Moasurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverags probabllity of approximataly 95%.
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Measurement Conditions
DASY system confiquration, a5 far a5 not glven on page 1.
DASY Varsion DASYS2 VB2.10.4
B el ten Advvanoed Exirapolalion
Phantom Triple Flat Phantom 5.1C
Distance Dipole Conter - TSI 10 mm with Spaces
Zoom Scan Resoluion dx, dy. dz =5 mm
Fraquency 2000 MHz & 1 MMz
Haad TSL. parameters
The folowing parameisrs and calculations wer appiied.
Tamparaturs Paarrabitivity Conductivity
Nowinal Head TSL parameters 220 0.0 1.40 mhotm
Neasured Head T5L pammaters {22002 "C 41.216% 1.41 mho/m +6 %
Head TSL tewperaiure change during teet =10°C — —
SAR result with Hoad TSL
SAR averaged over 1 cm’ {1 g) of Hesd TSL Condtion
SAR medsunsd 250 W input power 10.2 Wik
SAR for nominal Head TSL paramebers normalized b 1W 41.0 Wikg + 140 % Ui=2)
SAR avaraged over 10 cnr’ {10 g) of Head TSL Condition
SAR mezsured 250 mW Input power 5.12 Wkg
SAR for nominal Head TSL pammstens normalized to 1W 20.5 Wiky £ 18.7 % (b=2)

Certificate Mo: Z20-60396 Page 1 of &
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Appendix {Additional assasamants outside the scope of CNAS L0570)

Antenna Paramaters with Head TSL

kmpedance, transiormed to iwed polnk 49 40- 2480

Reium Lows - 31 508
Ganeral Antanna Parameatars and Deslgn

Elactrical Dulay (one direciion) 1.048 1t

Altef 100 term uss with 100W radisted powsr, only & siight warming of tha dipole near the feedpoint can

be messured.

The dipole is made of standard semirigid comxial cable. The canter conductor of the feeding line is directly
connected to the second arm of the dipole. The anteana is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole srmes n order to improve matching when loaded
sccording ic the position se expiained in the "Measursment Conditions™ paragraph. The SAR data ar not

affecied by this change. The overall dipols length is still according 1o the Standard.

No excessive forca must be applied (0 the dipole amms, bacause they might bend or the soidersd

connactions near the feadpoint may be damaged.

Additional EUT Data

B sl e b
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DASYS Validation Report for Head TSL Date: 10.14.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2008 MHz; Type: D2000V2; Seriak D200§V2 - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2000 MHz; @ = 1.406 S/m; e = 41,15: p = 1000 kg/m*
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.25, 825, 8.25) @ 2000 MHz; Calibrated:
2020-01-30

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

Electronics: DAE4 Sn771; Calibrated: 2020-02-10

Phantom: MFP_V5.1C (20deg probe til}; Type: QD 000 P51 Cx: Serial; 1062
Messurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

System Performsace Check/Zoom Scan (7x747) (7x7x7W¥Cube §; Measuremant grid;
dx=5mm, dy=5mm, dz=5mm

Reference Value = 1034 VWim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.5 Wikg

SAR(1 g) = 19.2 Wikg; SAR(1 g) = 8.12 Wikg

Smallest distance from peaks to all points 3 dB below = 9.5 mm

Ratio of SAR g1 M2 to SAR at M1 = 52.5%

Maximum value of SAR (measured) = 16.2 Wikg

i

0 dB = 16.2 W/kg = 12.10 dBWAg

Certificare No: 220.60396 Page 5 of &
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impedance Measurement Plot for Head TSL
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Client SRTC Certificate No;:  Z20-80397
CALIBRATION CERTIFICATE
Object D2450V2 - §N: 728
Celloralion Procedureis) FF-Z19-003-01
Celibrstion Procsdures for dipole validation kits
Calibration date: Ociober 13, 2020

Thia calibration Certificate documenis the tracaabilly i nefionsl standasds, which reslize the physical units of
measurements{S1). The measurements and ihe uncerainties with confidence probabilty are given on the: iotiowing
pages and ane part of the certificale.

Al cafibrationa have deen conducted in tha closed laboratory facility: environment temperalurei22:3)°C and
humidity=<70%.,

Calibration Equipment used {MATE critica for caliwation)

Primary Stendards iD# Cal Dats{Callbrated by, Ceriificate No.) _ Schedulod Calivation
Pawer Meter NRP2 108276 12-Mey-20 (CTTL, No.J20X02685) May-21
Fower sensor NRPSA | 101369 12-May-20 (CTTL, No.J20X029E5) May-21
ReferenceProbs EX3DV4 | SN 3617  30-Jan-20{SPEAG,No.EX3-3817_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG,No Z20-50017) Feb-21
Secondary Standards | ID# Cad Date{Calibrated by, Cortifieate No)  Schaduiad Calibration
Signal Gensrator E4438C | MY49071430  25-Feb-20 (CTTL, No.J20X00618) Fab-21
NetworkAnalyzer ESO71C | MY48110873  10-Feb-20 (CTTL, No.J20X00515) Fab-21

Name Function Signature

Cailbraled by: Zheo Jing SAR Test Enginese -

Raviewsd by: Lin Hao SAR Test Engineer ﬁ%

Approvad by: Qi Dimrryuan SAR Project Leadet PN,

Issuad; Ociober 22, 2020
Thia calibration certiicate shail not ba reproduced except in full without wiitien approval of the laboratory.
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Add: Mo Moeywan Road, Haidan District, Beifing, 100191, Chion
Tel; +he 116230463 3-20T9 Fuoe: +B6- 10=52 M4633-2504

F-meil: cariRchinas].com higpefhwwe.chimattl.ca

Glossary:

TSL tissue sirmulating liquid

ConvF sansitivity in TSL / NORMx.y.z
NA not applicable or not measured

Callbwration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “"EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devicas: Measuremant Techniques®, June 2013

b) IEC 62209-1, "Measurement procadure for assassment of specific absorption rate of human
axpasure o radlo frequancy fields from hand-held and body-mountad wireless
comimunication devices- Par 1: Device used next to the ear (Fraquency range of 300MHz to
BGHZ)', July 2018

¢) IEC 62209-2, "‘Frocedure to measure the Specific Absorption Rate (SAR) For wirelass
communication devices used in close proximity to the human body (frequency rangs of
30MHZ 1o 6GHZ)", March 201G

d) KDB8S5G64, SAR Measuremant Requirements for 100 MHz to 6 GHz

Additional Documentation:
a) DASY4/5 Systam Handbook

Methods Applied and Interpretation of Pacameters:

» Measurement Conditions: Further details ara avallable from the Validation Reaport at the end
of the cedificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenma Paramaters with TSL: The dipole is mounted with the spacer to position s foed
point exactly balow the center marking of the flat phantom section, with the ama oriented
paraliel to the body axis.

¢ Feed Point impedance and Reiurn Loss: These parameters are measured with the dipole
positioned under the fiquid filled phantom. Tha impadance staled is transformed from the
measyrement at the SMA cormacior to the feed point. The Return Loss ensures low
reflectad power. No uncertainty required.

« Eleciricel Delay: One-way delay betwean the SMA connector and the antanna feed point.
No uncertainty required.

s«  SAR measured: SAR measurad &l the stated antenna input power.

¢+ SAR normalized: SAR as measured, nomakzed o an input power of 1 W at the antenna
connector.

¢ SAR for norninal TSL parameters: The measured TSL parametars ara used to calculate the
nominal SAR resulk.

Tre reportec uncerainty of measurement is stated as lhe standard uncadamty of
Weasuremen: muliplied by the coverage ‘aclor <=2, whch for 8 normal distibubion
Carresponds lo a coverage probatility of approximataly 95%;.

Certificate No: 220-603%7 Page 1 of &
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Add: NoSb Xusyum Rosd, Haidian Dlsmia, Beifing. 100191, China

Tek +36- 10-62304633-20%  Fuo: +85-)0:52304633-2504
E-mudd: elll @ chirenial.com bt wrarne chimml.ou
Measurement Conditions
DASY system configuestion. ax far ns nol given on page 1.
DASY Varsion DASYS2 VE2.10.4
Exirapolation Advanoad Exirapoistion
Phantom Triphe Flat Phantom 5.1C
Distance Dipole Center - TEL 10 mm with Spacer
Zoom Sean Resalution dx, dy, dz = 5 mm
Fregquency 2450 MHz £ 1 MHzZ
Head TSL parameters
The folowing parsmeless and calculations were applad.
L SRR Tewwecates | Permitiivity Conductivity
Nominel Head TL parameters 220°C 392 1.80 mhoém
Meazupad Head TSL parameters (220202 °C 026 % 1.81 mho/m 2 6 %
Head TSL smperatuys changs durivg test <1.0'C — —_
SAR result with Head TSL
SAR avernged over 1 cm’ [1 g) of Head T3L Condition
GAR measured 250 mW Input power 12.3 Wikg
SAR for nominal Head TSL paramsiars normalized o 1W B3.0 Wikg £ 13.8 % {in2)
SAR avernged over 10 tn' 10 g) of Head TSL Condilon
SAR measwrad 250 mW input povser 6,13 Wikg
BAR for nominal Head TSL pammeters normafized o AW 24.5 Wikpg + 1B.7 % (=2}

Certificate No: Z20-50397

Page 3 of &




D ImColebontion with
171 s p e a g
CALISRAXTION LABORATONY
Add: No.51 Xueyusn Rosd, Haidien Districs, Beljing, 190194, Chica
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Appendix [Additional assessments oulside the scope of CNAS LOS70)}

Antanna Parameters with Head TSL

lmpedence, rmnsiomed 10 fead point 53,30+ B8.33 i
Ratum Lotk -23. 108

General Antenna Parameters and Design

Blecirical Delay (one direclion]) 21 ns

After long temm use with 100W/ radialed pawer, only a slight wamming of the dipole near the feedpoint can
b measured.

The dipole is made of standard samisigid coaxial cable. The canter conducior of tha feading line le directly
connaciad 10 tha second arm of tha dipole. The anterma ks thenefore shorl-circuited for DC-signals. On some
of the dipoles, small and caps are added to the dipols stms in ordar to improve maiching whan loaded
sccording o the posiion 23 scplained in the "Measurement Conditions” paragraph. Tha SAR data are not
affeched by this change. The cverall dipole lenglh is still scoording o the Standard.

Mo axcessive force must be applled i the dipole ams, becauss they might bend or the soklered
connactions near the feedpoint may be damaged.

Additional EUT Data

| WMaraacieeed by SPCAG

Certificate Mo: Z20-50397 Page 4 of &
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DASYS Validation Report for Head TSL Date: 10.13.2020
Test Laborssory: CTTL, Bei]ing, China
DUT: Dipola 2450 MHz; Type: D2458V1; Serlal: D2458V2 - 5N: 738
Communication System: ULD 0, CW; Frequency: 2450 MHz; Duty Cycle: |:1
Medium parameters used: £ = 2456 MPz; o= 1.309 5/m; ec= 39.02; p = 1000 kg/m?
Phantam section; Center Seciion
DASY?S Configuration:

+ Probe: EX3DV4 - SNI6L7; ConvF(7.65, 7.65, 7.65) @ 2450 MHz; Calibrated:
200-01-30

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibvated: 2020-02-10

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASY52, Version $2.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom Scan {7x7x7) (72 Ix7}/Cube 0: Meanwement grid: dx=Smm,
dy=5mm, dz=5Smm

Reference Value = 1072 Vim; Power Drift = -0.05 dB

Peak SAR (extrapotated) = 28.1 Wikg

SAR(] g)= 3.3 Wikg; SAR(10 g) = 6.13 Wikg

Smallest distance from peaks to all points 3 4B below =9 mm

Ratio of SAR at M2 to SAR st M| = 47.7%

Maximum value of SAR (measured) = 22.7 Wikg

0 dB = 22.7 Wikg = 13.56 dBW/kg

Centlficate No; 220-60397 Page 5 of &
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impedance Massurament Plot for Head TSL
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Tek: tB6-10-62304633-2512 Fae +86-10-62304633-2504 cm Lllm
E-mmall: cokehinotlonm hitp:Mwarw.chinek.cn
Chent SRTC Cortificate No:  Z20-80298
CALIRRATION CERTIFICATE
Otjact D5GHZV2 - SN: 1079
Callbration Procadurs(s) FE-Z11-003-01
Calibration Proceduras for dipole validation kita
Calibration date: October 10, 20290

mmimmmmmmmnmmmmmmmmmmm
mmﬂslj.mmmhmmmmmnmngmhm
pagea and an part of tha cartificate,

AumunumHMbathmmmmm:mﬁmnmmmmmrcm
humicity<70%.

Calibration Equipment used (MSTE critical lor calibration)

Primary Standards 1D * Cal DateiCalrabed by, Ceriificate No.) Schaduled Callbration

Power Mater NRP2 108276 12-May-20 (CTTL, No.J20X02966) May-21
Power sensor NRPBA | 101360 12-May-20 (CTTI., No.J20X02085) May-21
ReferenceProbe EX3DV4 | BM 3817 30-Jan-20{SPEAG,No.EX3-3617_Jan20} Jan-21
DAES4 SN 771 10-Feb-2{CTTL-SPEAG, No.220-80017) Feb-21
Stenderds | ID# Cal DatetCakibrated by, Certificata No.) Schedulad Callbration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00616) Feb-21
NebworkAnalyzerESO71C | MY48107873  10-Feb-20 (CTTL, No.J20X00515) Feb-21
Name Funttion

Callbrated by: Zhao Sing SAR Test Engineer £3

Reviewsd by. Lin Hao SAR Teat Engineer -ﬁ; i

Approved by: C Dianyuan SAR Project Leader S -

Issued. Oclobar 22, 2020
Thia callbration certificate shall not be seproduced axcept in lull withoul written approval of the kaboretory.

Certificate No; Z20-60398 Page 1 of 10




]

!\ In Collaboration with
w777 s p e 8 g
e~ CALBRATION LABORATORY
Add: Mo.51 Xeeywan Read, Haidien Diatricy, Beifing, 100191, China
Tk +86-10-623046332512 Fax: +86-[0-S2304633-2504
E-ma: ctil chinenL com Iitp://vrww.chimaitlcn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NA not applicable or not measured

Calibration s Porformed According to the Following Standands:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Delermining the Peak
Spaial-Averagad Specific Absorplion Rale (BAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 82209-1, "Measurement pracedure for assesament of specific absorption rate of human
expasune io radlo frequency fislds from hand-held and body-mounted wireleas
communication devices- Part 1; Device used next fo the #ar (Frequency ranpe of 300MHZ to
6GHz)", Juky 2016

c) IEC §2209-2, "Procedure to measure the Specific Abscrpticn Rate {SAR} For wireless
communication devices used in close proximity to the human body (frequency range of
A0MHZ to 6GH2)", March 2014

d) KDB8ESE64, SAR Measurement Requirernents for 100 MHz to @ GHz

Additional Documantation:
e) DASY4/5 System Handbook

Mothods Applled and Interpratation of Parameters:

o Measuremeni Conditions: Further detalls are available from the Validation Report ai the and
aof the cerlificate. ANl figures steted in the cerlificate are valid at the equency indicated.

s Antorma Parameters with TSL: The dipote is mounted with the spacer fo position its feed
point exactly below the center marking of the flat phantorn section, with the arms orlented
paraliel to the body axs.

v Fead Poinl Impedance and Refum Loss; Thess parametars are measuned with the dipole
positioned undar the liquid filled phantom. The impadance siated |s transformed from the
measurement at the SMA connector to the faed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

« Electrical Delay. One-way delay between the SMA connector anx the anienna feed point.
No uncartainty required.

« SAR measursd: SAR measured at the staiad antenna input power.
» SAR nomnalized: AR as measured, nommalized to an input power of 1 W at the antenna
connector.

s SAR for nominal TSL paramelers: The measured TSL parametars are used lo calculate the
nominal SAR result.

The reported uncertainty of measurement iz stated az the standard uncertainty of
Measurement multiplisd by ths coverage factor k=2, which for a normal distribution
Comasponds 10 a coverage probabiiity of approximately 85%.

Certificate No: Z20-60398 Page 2 of 1D
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Measuremant Conditions
DASY sysigm configuvation, @ far s nol ghen on Fage 1.

DASY Wersion DASYS2 V52.10.4

Extrmpolation Advanced Exirapolalion

Phaniom Teiple Flat Phantom 510

Distance Dipods Cantar - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Gradad Ratio » 1.4 (Z dimclion}
5200 Mz 2 1 Mz
B30 MHzZ 3 1 MMz

Feaquency 8300 MHz + 1 MHz

580D MHz + 1 MH=z
5900 Mz + 1 Mz

Head TSL parameaters at 5200 MHz
The and ‘

1 - .
Tempershre Pemitthvity Conduciivity
Noming) Head TSL parameiers 20 38.0 488 mhoim
Mexsured Haad TBL paramainr {22002} °C W026% 4.85mhoim 26 %
Head TSL tampesains change during test <if'C — —_—
SAR result with Head TSL at 5200 MHz
SAR sversged over 1 ¢ {4 g of Head TSL Condition
SAR measured 100 o'W input power 7.56 Wikp
SAR for nominal Head TSL parsmeters noemalized lo 1W TE0Wkg £ 244 % (2}
SAR sveraged over W0 Crr' (10 g) of Head TSL Congition
SAR measurad 100 MW inpust power 2.14 Wikg
SAR for nominal Head TSL parsmeters nonrakzed ko 1W 244 Wiy x 24.2 % (h=3)
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Head TSL parameters at 5300 MHz
The followlng parametars and caicuiations wers appliied.
Temperaure Parmittivity Conductivity
Nominal Head TSL parameters 220"C Ba 4. 78 nehodm
Msasured Head TSL paramebers (220:02°C 35.828% 4.78 wholm = & %
Head TSL temparature change during test <1,0*C - —_
SAR result with Head TSL at 8300 MH=
SAR averngad aver1 cr?’ (1 ) of Hesd TAL Condition
SAR maasured 100 MWW input power 7.81 Wikp
SAR for nominal Haad TSL paramelsra normalized ke TW TROWWkg £ 24.4 % [km1)
SAR sversged ovar 10 cm’ (10g) of Head TSL Condltion
SAR megsured 100 MW input powar 2,30 Wikg
SAR for nomingl Head TSL pacamadals normalized to 1W 220 ' Wikg I 24.2 % (=2
Head TSL parametars at 6500 MHz
The foliowing parameiers and caiculations were appliad.
Tempersturs Pormittivity Conductivity
Nominal Haad TSL parameters 2.0C 3585 .56 mho/m
Maasured Hoed T5L paremetars (ZL0#0.2) °C BALB% 4.97 mho/m £ 6 %
Hsad TEL tamparasturs changs durdnp test «10°C — )
SAR result with Head TSL at 8500 MHz
BAR averagod ovar1 cm’ (1 o) of Hesd TSL Candition
SAR measured 100 mW inpul power B.24 Wikg
SAR for nominal Hasd TEL parsmaters normelized o W B2.3 Vifhy £ 24.4 % {ke2)
SAR avernged over 10 ¢’ (10 g) of Head TSL Condision
SAR measursd 100 mWW ingut pawer 2.31 Wikg
SAR for nominal Head TSL parsmelers mormallred to W 234 Wikg & 24.2 % (k=2)
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Head TSL parameters at 5600 MHz
The folowing parameters and calcuiglions were applied.
Temperatire Parmitthvity Conductivity
Nominal Head TSL perametsrs 220°C L"¥. 5.07 mhoim
Maxsured Haad THL parameters (22.0:0.2) °C W216% 5.08 mhosm + 6 %
Head TSL temperiiure changs dusing test <1.0°C — -
SAR result with Hoad TSL at 5800 MHz
SAR wveraged over{ onr’ {1 g} of Head THL Condifion
SAR masared 100 MW ingul power 8.01 Wiy
SAR for nomingl Head TEL parametars movmalized o 1w 80.0 Wikg £ 24.4 % [k=2)
BAR wversged over 18 ¢’ [0 .g) of Head TSI Cendition
SAR measurad 100 mW input power 2.25 Wikg
SAR for nominal Head TSL perameiars normalized o TW 225 Wig £24.2 % {(im2)
Head TSL paramatars at 5300 MHz
The folowinq parameters and caloutations wers eppilied,
Termperatune Permittivity Conductivity
Nominal Head TEL parsmeiera 20°C 353 527 mhoim
Massured Head TSL pasametars 220202 *C 35026% 5.28 mhadin £ 5 %
Head TOL iemperature change during ieat <1.0'C — —
SAR rasuit with Head TSL. at 5800 MHz
SAR averaged over1 cm’ () g) of Head TSL Conition
SAR measwed 100 mVW gl powar 7.86 Wiky
SAR for nominal Head TSL paramelers nommakized f TW TEENTRg 2 244 % (im3)
BAR averaged over 18 cR° (10 g} of Head TSL Condliton
BAR measured 100 s inpul powar 220Whg
BAR for nominal Haad TSL paremetars normakized to 1W 21.9 Wiy £ 24.2 % [k=2)
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Appendix {(Additional azsessments cutside the scope of CNAS L05670)

Antenna Parameters with Head TSL at 5200 MHz

impaedance, ransformed 1o leed point §0.20 - 1000

Retumn Lass - 20.008
Antenna Parameters with Head TSL at 5300 MHz

Impadance, ransiameed o fead point 4720 . 73350

Refurn Lass - 21.8dB
Antstina Parameters with Head TSL at 5500 MHz

Impedance, transfrmad to leed poink 52.00 - 7.680

Retuin Lots -21.508
Antsnna Paramatars with Haad TSL at 8600 MHz

Irmpadance, transfonmed 1o fead point 56.70 - 3780

Reatum Logs - 23.248
Antenna Parameters with Haad TSL at 5800 WHz

impadance, trantformad fo fead polt 5370.5.8710

Fadum Loss -23.548
General Antenna Parameters and Design

Blectricel Delay (one direction) 1.05% ns

Aflar long tam uss with 100W radiated power, only a slight warming of tha dipole near the feedpoint can

be measurad.

The dipole is made of standard semirighd coaxal cable. The center conduciar of the feading line is directly
connected ta tha second amm of tha dipole. Tha antenna &s therefors short-circulied for DC-gignals. On some
of the dipoles, smal end caps are addded (o the dipole ams in order to inprgve matching when loaded
according i the position as explained in the "Measurement Condiions™ paragraph. The SAR data are nol

affected Gy this change. The overall dipole length is siill according o the Standerd.

N excessive forca must be applisd to the dipole arms, because they might bend or the sokiered

connections near the feadpoint may be damaged.
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Additional EUT Data

Manufachared by EPEAG
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DASYS Validation Report for Head TSL Dase: 10.10.2020

Test Labaratory: CTTL, Beijing, China

DUT: Dipole 3GH2; Type: DSGH2VZ; Serial; D3GHzV2 - SN: 1079
Communication Sysiem: CW: Frequency: 5200 MHz, Frasquancy: 5300 MMz,
Frequency: 5500 MHz2, Frequency: 5600 MHz, Frequency: 5300 MHz,
Medium parameters used: f = 5200 MHz; 0 = 4.65 Sim; & = 35.95; p = 1000 kg/m?,
Medium paramelars used: { = 5300 MH2: o = 4.759 S/m; Er m 35.75; p = 1000
kg/m?, Medium pacameters usad: f = 5800 MHz; o = 4.969 Shm; & = 35.30; p=
1000 kg/m? Medium parameters used: f = 5600 MHz: o = 5,081 S/m; & = 35.24: p
= 1000 kg/m?, Medium parametars used: f = 5300 MHz; o = 5.279 S/m; &, = 34.97:
p = 1000 kg/m?,
Phantom seciian: Center Section

DASYS Configuration:

« Probe: EX3DV4 - EN3817; ConvF(5.49, 5.49, 5.49) @@ 5200 MHz:
ConvF{5.29, 5.25, 5.29) @ 5300 MHz; ConvF(5.14, 5.14, 5.14) @ 5500
MHz; ConvF(4.89, 4.90, 4.89) @ 3600 MHz; ConvF{5, 5, 5) @ 5800 MHz:
Calbrated: 2020-01-30

» Sensor-Surface: 1.4mm (Mechanical Surface Deteclion)

» Electronics: DAE4 Sn771; Calibrated: 2020-02-10

= Phantom: MFP_V5.1C (20deg probe til); Type: QD 000 P51 Cx; Serak
1062

» Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version
14.6,14 (7483)

Bipole Calibration /Pin=100mW, d=10mn, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7}Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Vaie = 89.85 V/im; Power Drift = 0.07 dB

Peak SAR (exirapolated) = 30.9 Wikg

SAR(1 g) = 7.69 Wikg; SAR{10 g} = 2.14 W/kp

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =64.9%

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=8300 MHz/Zoom Sean,
dist=.4mm (8x8x7)/Cubs 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Vakie = 68.07 Vim; Power Drift = 0.04 dB

Paak SAR {extrapolated) = 32.5 Wkg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.2 Wiky

Emallest distance from peaks o all polnts 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 84.2%

Maximum value of SAR (measured) = 18.8 Wikg
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Dipole Calibration /Pin={00mW, d=10mm, (=5800 MHzZoom Scan,
diat=1.4mm (Bx8x7WCube 0: Maasurement grid: dx=4mm, dy=4mm, dz=1_.4mm
Reference Value = §9.08 V/m; Power Drift = -0.04 dB

Peak SAR (exirapolated) = 36,1 Wikg

SAR{1 g) = 824 Wikq; SAR(10 g) = 2.31 Wikg

Smallest distance fram peaks to all pointe 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 82.5%

Maxdimum value of SAR (measured) = 19.9 Wikg

Dipole Cakbration /Pw=100mW, d=10mm, =5600 MHx/Zoom Scan,
dist=1.4mm {8x8x7HCube 0: Msasurement grid: dx=4mm, dy=4mm, dz=1.4mm
Referance Valua = 67.87 Vim: Power Drift = -0.05 dB

Peak SAR {extrapolated) = 38.0 Wiky

8AR{1 p) = B.01 Wikg; SAR{10 g) = 2.26 Wiy

Smallest distance from peaks o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 1o SAR at M1 = &1.7%

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Callbration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)}Cube 0: Measuremsnt grid: dx=4mm, dy=4mm, dz=1,.4mm
Reference Value = 68,36 Vim; Power Drift = -0,.08 dB

Peak SAR (axtrapalated) = 37.0 Wikg

SAR{1 g) = 7.88 Wikg; SAR{10 g] = 2.2 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ra%io of SAR at M2 to SAR at M1 = B0.2%

Maximum value of SAR {measured) = 19,3 Wikp

-5.83

=11.66

"1 T-'.'

L

-24.15

D dB = 19.3 Wikg = 12.86 dBW/kyg
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Impedancs Measurement Plot for Head TSL
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