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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of Calibration Laboratory of
Schmid & Partner S s Lindet Schmid & Partner
& Serviessuies ttonnage P
Englmsfmg AG Servizio svicears di taratra Engineering AG
Zoughaussirsese 49,8004 Zureh, Suitzsrand S Suis Callraion Service Zeughaumensses . 104 Zureh, Gwtreand
Accrdiod by the Swis Accredtaton Sarvce (SAS) Accreatation No.: SCS 0108 Accowdlo by P Sum Mecreawer Servoe (3A5) Acersiaton o SCS 0108
Clent  SGS-CN (Auden) Cortcste No: CLA150-4025_Apr21 ?‘st""v: tissue simulating iquid
i
[CALIBRATION CERTIFICATE il A O e e
NA not applicable or not measured
o sN:
oct CLA150 - SN: 4025 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, "IEEE Recommendod Practice for Determining the Peak Spatial-
ST A— p—— Averaged Specs D:bwpboﬂ Rate (SAR) in the Human Head from Wireless
Galraton Proosdurs for SAR Vakdaton Scurces boiow 700 Mt ; ice 201
. % b) IEC 82209-1, "Measurement procedure for the assessment of Specific Absorption A
(SAR) from hand-held and body-mounted devices used next to the ear (frequency mngt of
300 MHz o 6 GHz)", July 2016
[oTe—— April 26, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorplion Rate (SAR) for wireless
communication dovices used in close proximity to the human body (frequency range of 30
MHZ 10 6 GHz2)", March 2010
d) KDB 865664, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"
i . Additional Documentation:
poraurs 2223 o, ©) DASY4/5 Systom Handbook
(Gllbrason Equpment used (MATE ctical o cltrston)
Methods Applied and Interpretation of Parameters:
o lii * Maasurement Conditions: Further details are available from the Validation Report at the end
e ST a2 P TN T e of the certificate. Al figures stated in the certificate are vaiid at the frequency indicated.
e b 21 S 100244 0345021 (. 217.05231) e « Antenna Paramelers with TSL: The source is mounted in  touch configuration below the
ror P20 St 103265 0021 (40, 217.00252) sz center intomn
Raterance 20 dB Atteruator SN: CC2852 (20%) 08-Apr21 (No. 217-03343) Apr22 b Lok cod oy
e e, |Sceention, Seiicnae) ot « Retum Loss: This parameter is measured with the source positioned under the liquid filled
ot il sl N i ﬂ‘n:'(:: {as described n the measurement conditon ciauss). Tho Returm Loss ensures low
swest 2600020 (No. DAE4-654_Jun20) wn21 ™ power. No uncertainty required.
* SAR moasured: SAR measured at the stated antenna input power
Soconcary sanasias |0y Sohect . normalized: measured, nom: power
T T e S A e S i S
Poust sarser E4412 SN UYAIORT  06Apr-18 i hose " homac nomina ssed
o srerEo1on [Sh 00100 o1 i home e 0 oomiraniren © AR ot coimbel TR The s TEC e i
RF penerator HP 8548C SN. US3642001700 5 ini nominal SAR result.
Mook e s chack Oct2
ocest The npumd rtainty of measurement is staled as the standard uncertainty of measurement
- . — muttiplied by the coverage factor k=2, which for a normal distribution coresponds to a coverage
Caibrates by: Jeffrey Katzman Laboratory Tecnnicien / fi 5 Probebilty of spproximalely 95%.
pressre Kath Povorc Tochrica Marager T
vt Ao 26,2021
This caaion conficste sha oo b reprauosa amept
Certificate No: CLA150-4025_Apr21 Page 1of§ P AR Rt
Appendix (Additional assessments outside the scope of SCS 0108)
Mw::",tmml Conditions , Antenna Parameters with Head TSL
DASY Version DASYS V52104 Imgedance, trnafarmad 10 feed point [ 47804150 |
| Extrapatation __Advroad Exrapolasor Rétuan Loas | 348
Phantom ELM At Phaniom Shal tickness: 2 2 0.2 mm
EUT Positioning Touck Paalin Additional EUT Data
Zoom Seun Resolution . dy=40mm. gt e 1Amm | Gradod Ratio = 1.4 (Z diectiond
Frequency 150 M2 2 1 Mz Marudactured by SPEAG
Head TSL parameters
e anpiod
Temperaturs | permitivity | Conductivity
MNominal Head TSL parameters. 20°C 523 0.78 mhaim
Moasured Heas TSL parameters #20:02)°C | E11:8% | O7mhomeat
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
[Anavmagatover 1ar [ grottaaatee | Contion | ]
| 54R massres | Winsaipower | 390 Wiky. |
|[54R for nominat Head TS pasamters | nometzadwiw | ssswhgrisA%i(ed |
[[5AR averaged over 10 o (10 ot Hosa T8 | oondivon |
[San massaea T W rostpomer | Zeowig \
|54 for ol Head TS parameters | romsiediotw | 209 Whps180%kea) |
. Corticass No; GLA1S0-4028_Ape21 Paguanto
Gertificats No: CLA150-4008_Ape21 Page3alé
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Medium parameters used: f = 150 MHz: o =
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC,

DASYS2 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(

Sensor-Surface: 1 4mm (Mechanical

Reference Valve = 85.93 Vim; nm er Dr\ﬁ
Peak SAR (extrapolated) = 7.

Ratio of SAR at M2 10 SAR at M1 = 80.4%

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLAILS0; Type: CLAISO; Serial: CLAIS0 - SN: 4025
Communication Sysiem: UID 0 - CW: Frequency: 150 MHz

Electronics: DAEA $n654; Calibrated: 26.06.2020
Phantom: ELI v4.0, Type: QDOVA0OIBB; Serial: TP:1003
DASYS2 52.10.4(1527): SEMCAD X 14.6,14(7483)

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

SAR(1 g) = 3.90 Wkg; \Amlllv szmwn..
Smallest distance from peaks to all points 3 B below: Larger than measurement grid (> 30mm)

Mavinwm value of SAR (measured) = 5,48 W/kg

[2 5= Tore S Coteion o o v e Wi G

Date: 26.04.2021

0.76 Sfm; & = $1.1; p = 1000 k/m”

ANSI C63.19-201 1)

251, 1251, 1251) @ 150 MHz: Calibrated: 30.12.2020
Surface Detection)

00248

Conticate No: GLA150-4025_Ape2 Paze 8ol 8

Cortécats No: CLATS)-4025_Ape21

Pagesors

1.2 D450V3 - SN 1103

Accutd by ' Swiss Accrogiaton Sarvea (SAS)

Calibration Laboratory of Calfbration Labarstory of
Schmid & Partner 505':"" & ’_‘W:‘;
ol T R Lo e 4 i, s

Accoused by P Swas Acciotaon Savsce (SAS)

Thos cartranon curbtcate ot

Glossary:
Ccuent SGS-CN (Auden) (1:: tissue simulating liquid
WF sensitivity in TSL/ NORM x,y.z
(CALIBRATION CERTIFICATE ] NA not applcable o not measured
Otiot D450V3 - SN:1103 Calibration is Performed Accordi wwmmmananﬁ
a) IEEE Std 1528-2013, "IEEE Recommended Practice for Delermining the Peak Spatial-
N— Averaged Spocmc Abwrmn Rale (SAR) in the Human Head from Wireless.
oot preamda 0L i ques”, June zm:s
SAR b) lgi‘?z'aom for the of Specific Absorption Rate
(SAR) from hand-heid and body-mounted devices used next to the ear of
300 MHz to 6 GHz)", July 2016 e n0s
Ap 21, 2021 ©) IEC 62209-2, 'P;mw to determine the Specific Absorption Rate (SAR) for wireless
communica s Used in close proximilty o the human en o 30
MHz 10 € GHz)", March 2010 Py Tudanmy g
— ©) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o Additional Documentation:
*9C o ey < TN €) DASY4/5 System Handbook
Cabtunton Equperes wed BTE il o catesson) me nd Interpretati
a ion of Parameters:
i S lisi S Measurement Conditions: Further detalls are available from the Validation Report at the end
v mem - 1o PN (No. 2170291 TR = of the certificate. Al figures stated in the certificate are valid at the fraquency indicated.
e b s o e . a7 s * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
o o B L ot ::mm;mnuow :: center marking of the flat phantom section, with the arms oriented
o mevmaich combtin | SN 910082/ 08327 o, #17.5044) ¥ o
el pinoen e i e ¢ Feed Point impedance and Return Loss: These parameters are measured wilh the dipole
toriaad o A T AT yange) positioned under the liquid filled phantom. The impedance stated is transformed from the.
measurement at the SMA connector lo the feed point etum sures
ey e o Check Dot fm ey Scrmases s reflected power. Nouncor;:‘rym getes TR DL v o
mow Ed41ie SN GBOTEIOTE  O6-Ar-16 ( e chuch Arv20) - Electrical Dola, between the SMA connector
i [heeew Sowemmamte  tmasie ® Bechica ey Ooevay dtoy b e e st fod o
o oonoato inhmect
o e i b 4 . * SAR measured: SAR measured at the stated antenna input power
Meowork Anayter Aghent EROSAA | SN LISAIONOATT  31Aw-14 {1 hosse cnec Ot 204 LmE——— * SAR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.
e e [ «  SAR for nominal TSL The measured TSL are used
e s re B C A nomina) SAR result 19 caklate the
led uncertainty of measurement is stated as the standard uncertai
Asgroms by ata Powoe distributior pons

The
measurement
E— By the coverago fctor k=2, ich or a normal
e ruled by oo n Corresponds 1o a coverage
————

A s it

Corticals No: DASOV3-1103_ Ap21

Page 1 ots Cermicate N DASOV3-1103_Ape2t Pagezei®
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z " Appendix (Additional assessments outside the scope of SCS 0108)
DASY system contsgurabon. e far s o page .
DASY varsion DASYS WE2.10.4 Param Wit Head TSL
z Impodancs. ttanshcermed 13 feed port | s70-z80
Phantom EL4 Az Pranom Shol hicknuss: 2 20.2 mm Retn Loss. | 1]
Distance Dipole Canter - TSL 15w wih Spocer
Zacm Scan Resohion . g, g w & mm _‘ General Antenna Parameters and Design
ncy A50 Mtz & 1 MHZ
o T I im —]
Head TSL parameters Aer
i fong teem use with oy -
T ‘ [ T “ ﬂumbehmun.;!:d-umwmmwh M_uar—mm:mermmnud-m“mhn
Hominai Head TSL parameters 20C | a5 | osimeom wmmnw-Mwhww-mmmmnw-;wuw?m:-wmlm“”
Teasured Hoad TSL parameters [ @0.08¢ | wis5% | sormomesn ooringo e Sundars ™ ! 1 T vl el
Head
TS temperature change during test [ <ose | — Mo @xcaesive foron must ba eppled 10 e Ggole a1, booauss they migh band o e scklered connections ratr tha
SAR result with Head TSL S
E@dw‘m‘unnmm | | Additional EUT Data
SAR measurod | 250 W g poweer | 144 Wikg — )
a Manufaznme PEAS
SAR fo nominal Head TSL parametars | romalzedto W | 456 wWikg e 1.1 % (eaz) C = =
SAR mvaraged over 10’ (10g)ofhond TS | consiton | ]
lrw.......d IR o g _|
SAR for nominal Hesa TSL pammelars | romemedio W | 206 Wha 178 % gy
Cartficate Nos DASOVE-1 103_Ape21 ramids B orticats No: DA450V3-1100_Ap21 [y -
DASYS Validation Report for Head TSL

Bl You Chomel Swaso Cabrston [race Scale Wgker Systen Wirdow Deb

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D4SOV3 - SN:1103

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: { = Jw MHz 0 = 0.87 S/m; £ = 43.1; p = 1000 kg/m"
Phantom section: Flat Sectio

Measurement Sandarc: DASYS (TEEE/IEC/ANS] €63,19-2011)

DASYS2 Configuration:

*  Probe: EXIDV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHy: Calibratcd: 30.12.2020

* Sensor-Surface: | 4mm (Meshanical Surface Detection)

* Electronics: DAE4 Sn654; Calibrated: 26,06.2020

+  Phantom: ELI v4.0; Type: QDOVA0OIBB; Serial: TP:1003
*  DASYS252.104(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7¥Cube 0
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value = 39,18 V/m;: Power Drift = -0.08 dB

SAR (extrapolated) = 1.76 Wikg

SAR(1 g) = 1.14 Wikg; SAR(10 ) = 0.767 W, il SRR T
Smallest distance from peaks 10 all points 3 4B below: Larger than measurement grid -
Ratio of SAR at M2 1o SAR at M1 = 64.9%
Maximum value of SAR (measurcd) = 1.53 Wikg
a®
0
1.5
-3.90
5.85
T80
a7
53 Wikg = 1.85 dBWkg
R TR - —_— Corticate No: DASOV3-1103_Ape21 Pagesols _
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1.3 D750V3 - SN 1188
CTTL““““ & @:::: CAICT (TTL: s b e CAICT

A4S N8 Yo R,V D, e, 10191 oS L™ 84032 Nt oot Dt B, 010, i
Tl 80 10-42304633.3512 S 10A250MR3-2900 ek a8 104200833 . 80- 10433008
frebiacap o et cat s v
Certificate No:  222-60103
1 i
MI ] ¥
TSL ‘simulating b
nu.nmym TSL/ NORMlyx
Object D750V3 - SN: 1188 NA not applicable or not measur
Casration Procedurels)
FF211-003-01
Calibration is Performed According to the Following Standards:
Caibraton Procedures for dipoie vakdation kit ) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific
Rate of Human Exposure to Radio Frequency Fieids from Hand-held and Body-mounted
Caibration date: March 29, 2022 Wireless Communication Devices- Part 1528: Human Models, |mnum.m-mn and
Procedures. 1menq range of 4 MHz to 10 GHz)", October
This cabration Certficate documents the traceabity to national standards, which resize the physical units of b) KDB 865664, Measurement .qmmbammmwusm‘
pr—
Poges and s pert of the carsicate, Additional Documentation:
) DASY4/5 System Handbook
uwmmmmummmmmmmn;mww Methods Applied and Interpretation of Parameters:
humicity< «  Measurement Condiions: Further detais are available from the Validation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated
Cabbration Equipment used (MATE critcal for caiibration) o 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
T = N Fovd Pont Inpedance srd Retum Loss: Th
o T . Loss: These parameters are measured with the dipole
diys oy 4:84p:21 (CTTL, Mo 1200000330) Se-a2 positioned under the biquid filled phantom. The impedance stated is transformed from the
Power seneor NRPSS | 104201 24-59p-21 (CTTL. No.J21X06326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reforence Probe EXSDVA | SN7307  26:May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty req
DAE4 SN1856  12.an-22(CTTL-SPEAG N0 222.60007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Sandards | 10# Cal Date (Callbrated by Certficate No) _ Scheduled Calibration . 3“”‘“‘“"" SAR measured at the stated antenna input power.
o [wvacoriato e = « SARnormakzed: SAR 83 messured] nomaized f a1 input power of 1 W atthe antenna
Network Analyzer ESO71C | MY46110873  14-Jan-22 (CTTL, No J22X00406) dn23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
| nominal SAR result
Name Functon Signature
Calibrated by 2heo. SAR Tost 4 The reported uncertainty of measurement is stated as the standard uncertainty of
ing I Epglaend i\ Measurement mutipled by the covbrage factor k=2, which for a nomal distibution
Reviewed by I | 8 coverage pi 'y 95%.
Ln Hao | SAR Tost Engiest \,1;{){, | 1 |
Approved by: . =
Qi Dianyuan | $AR Proect Leager =
Issuea April 3, 2022

b s - om0 —
o™ - " In Colsborstion weh
7775 Db eag CAICT 77L s p e a g CAICT
CAILT £p e 8 ¢ CAICT
P T
At e b e 4 e e e e
T S S T T ST
lozwmmm Appendix (Additional assessments outside the scope of CNAS L0570)
7 !
'DASY Version DASYS2 VE2 104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolaton
oot b [Cysypes T
Distance Dipole Center - TSL 15 mm ‘with Spacer | [ ot Lone | I i
Zoom Scan Resolution @x dy, dz* 5 men General Antenna Parameters and Design
e ST ‘
- [rcs Oy o oy I
Head TSL parameters
Temparsturs Pormitthvity | Conductivity After long term use with 100W radiated power, only the dipoie near
‘Nomsnai Head TSL parameters 20'c 20 | 050 mhom be messured.
Moasured Hoad TSL parameters 220102 °C 41426% | 089 mromz6% The dipole is:
Mead TSL tomparature change during twst|  <1.0°C = | P :w:::u»mm-munmwn mmummqmbmw On some
m"h R
SAR result with Head TSL affectad by thi change. [
[ 1 em’ (1g)ofHesd TSL | Conaition [ S— ‘connections near the feed-point amaged i s
AR messred 20wt power | 2070 ki mayse
‘SAR for nominal Head TSL parameters | romaszedio W | 827 wikg 2 18.8 % (he2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition Additional EUT Data
'SAR measured 250 mW powar 137 r
Lo ol - Manufactured by SPEAG
SAR for nominal Head TSL parameters normaized 1o TW lmmxuvnm E——
Centificate No: 22260100 Page dofn Centificate No: 22260103 Pagedofs
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DASYS Validation Report for Head TSL Dute: 20220329

Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 750 MHz; Type: D7S0V3; Serial: D7S0V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Meodium parameters used: f = 750 MHz; o = 0.888 S/m; &, = 41.36; p = 1000 kg/m
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration
« Probe: EX3DV4 - SN7307; ConvF(1031, 1031, 10.31) @ 750 MHz; Calibrated
20210826

« Sensor-Surface: 1.4mm (Mechanical Surface Detestion) e 4
« Electronics: DAE4 $1556; Calibrated: 2022-01-12 S -
« Phantom: MFP_VS.1C (20deg probe tit; Type: QD 000 PS1 Cx: Serial 1062 N7
+ DASYS2 52.104(1535): SEMCAD X 14.6.14(7501) .

Dipole Calibration Zoom Scan (77x7) (7x7x7) Cube 0: Measurement grid: dx=Sonm, =

dy=Smm, dz=Smm

Reference Value = 55.06 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.07 Wikg

SAR(1 g) = 2.07 Wikg: SAR(10 g) = 1.37 Wikg

Smallest distance from peaks 1o all points 3 dB below = 18.9 mm
Ratio of SAR at M2 to SAR at M1 = 67.1% P
Maximum value of SAR (measured) = 2.74 Wkg
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0.dB =2.74 Wikg = 438 dBW/kg
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ossary:
TSL tissue simulating Bquid
sensitivity in TSL/ NORMx.y.z
NA not appicable of not measured
Calibration Procedure(s)
FFZ1100301 is Performed According to the Following Standards:
Calibration Procedures tor ipole vaiaton ks a) Y IECTESE 522001628, ‘Measororsom Pracadrs or T Assesament of Specific Absorption

Calibration date P — Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted

ommunication Devices- Part 1528: Human Models, instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration cmrrm docuerts b Kacasihy ¥ natnal sendar, wich realze the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
p y are given on th foloweng |

mamnunmmuﬁm Additional Documentation:
| c) DASY4/5 System Handbook
All cafloraions have been conducted in the ciosed lacoratory faciity: environment tempersture (2243/C and

| =y Wethods dopied and interpretation of Parameter:
Pyl 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
Callbration Equipment used (MATE critial for caitation) o Antenna Parameaters 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 amms oriented
Stancarcs 0 Cal Date (Callbrated by. Certficate No) __ Scheduled Calibration Pt by s, ) i e B
ower Mieter T06TT 24Sep21 (CTTL, NoJ21X08326) S22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
) o s ! ] positioned under the liquid filled phantom. The impedance stated Is transformed from the
Power gsnecg s predipHj 10420t 2021 [CTIL Mod2oaoaay bosity mesedroment athe SMAconnnctm 10 the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty reqy
DAE4 SN 155 12~an-22(CTTL-SPEAGNo.222:80007) Jan-23 «  Electrical Delay. Onmy delay. wmn the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards | [ 10 Cal Dste (Calibrated by, Certficate No) __ Scheduied Calibration «  SAR measured: SAR measured at the stated antenda input power.
Signal Generaiol E4438C | MYABO71430 13an22 (CTTL, No J22X00408) Jan23 ‘ «  SARnormalized; SAR as measured, normalized to an input power of 1 W at the antenna
¢ connector.
‘ Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 o SARfornor TSL per The messured TSL perar - 1o calculste the
| nominal SAR resul
Name Functon Signature
Caltrsind by. Znao Jing SAR Test Engineer L3 The reported uncertainty of measurement is nmd as the standard uncertainty of
v | Measurement multiplied by the coverage factor k=2, which for a normal distribution
| Roviowed by bl A ettt \ﬂ* # Conesgonds o a coverage probabity of p ‘approximataly 95%
|
Approved by: Qi Dianyuan SAR Project Leaer —s
Issued: Apri 6, 2022
Thi ropn approval
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY. 8 far 1
[ DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extragoiaton |
| prosniy Tito Pt Priom 16 | impedance, ranstormed 1o feed pont 705220
Oistance Dipole Center - TSL 15om wih Spacer | Beenites - o
brccon e cdecnen oo SN xelwvn —_— - General Antenna Parameters and Design
Frequency 36 Mz = 1 e ! — b
[Eectrcat Ouiay (one arecton) 1307 re
Head TSL parameters -
Tomperature Pormittivity Condutivity Aner with 100W only a sigh o he
Nominal Head TSL parameters. 2o0'C 4“8 0.80 mho/m ‘be meas.rec
Messured Head TSL parameters @20:02°C_|_410:6% |09 meamzen =3 ot taoding e ductly
| Head TsL <0'c — — mmnnmmdhmmmm-mmmumwm On some
Scoondig 1o e powtonas expained n 1 Medeurement Condbons”paragraph The SAR Gats e ot
SAR result with Head TSL po-csin 3 ot
n - 3 e dose s, it band o the sodered
prg T 250 mi gt power YT connections near the feed-point may be damaged
SAR for nominal Head TSL parameters | normakzed 1o 1W 940 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10,g) of Head TSL. Conditon Additional EUT Data
5AR measured 250 miW nput power 154Wkg
— Manufoctured by SPEAG
SAR for nomine Heed TSL parameters romalzedio W | 6.12Wikg ® 187 % e2)
Cortificats Nox 22260104 Pege 2 006 Centificate No: Z22-60104 Page 4ol 6
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CAUBRATION LABORATORY CALBRATION LABORATORY ————
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DASYS Validation Report for Head TSL Date: 20220331
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL

DUT: Dipole 835 MHz: Type: DS3SV2; Serial: DE3SV2 - SN: 4d114
Communication System: UID 0, CW; Frequency: 838 MHz; Duty Cycle: 1:1
Medium parameters used: { = 835 MHz: 0 = 0.907 S/m: e = 40.98: p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) S i -rali i

DASYS Configuration:

L TS W

« Probe: EXIDVA - SN7307: CoavF(10.13, 10.13, 10.13) @ 83 MHz; Calibrated:
2021-05-26

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection) oo > By

*  Electronics: DAEA Snl $56; Calibeated: 2022-01-12 8 B o ot

+ Phantom: MFP_VS.1C (20deg probe til); Type: QD 000 PS1 Cx; Serial: 1062

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, - = -
dy=Smm, dz=Smm .
Reference Value = S7.88 V/m; Power Drift = 0.04 B
Peak SAR (extrapolated) = 3.56 Wikg

SAR(1 g) = IJV\\MQANII” 1.54 Wikg
Smallest distance from peaks to all points 3 4B below = 15.8 mm Pt 1
Ratio of SAR at M2 to SAR at M1 = 66.2% P
Maximum value of SAR (measured) = 3.17 Wikg

0dB =317 Wikg = $.01 dBW/kg
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E Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DBOOV2 - SN: 10078 NA not applicable or not measured
Catbation rocsdur(s) ——
Calibration is Perfc
Caibration Procecises for dipole validation kits a) IEC/IEEE 62: The
Rate of Human Ewm from Hand-held
Colaraton doe y
June 7, 2022 P 5 1523 Human Models, d
rocedure
This calibration Cerificate documents the raceablity 1o naticnal standerds, which realize the physical units of ‘( "Q".MY e ey 10 GHT Comber 2000
100 MHz to 6 GHz"
Foges and are part of the carficate. Additional Documentation:
) DASY4/5 System Handbook
ANl cabeabons have been conducted i he chosed aboratoy fciy: enronment lempersture 231 and e
PRy <7o%, :
. Further /alidation Report at the end.
Caneation E usad (MBTE critcal for call o ca - be o 4
Qquprment 0 ot orason) *  Antenna Parameters with TSL. The dipole is mounted with the spacer to position s feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
Primary Stancards. D* Cal Date (Calbrated by. Certficate No)  Scheduled Calbvaon parallel to the body axis.
Powar Mater  NRP2 106277 24-Sep-21 (CTTL. No J21X08328) Sep-22  Fesd Retum Loss:
Power sensor  NRPES. 104291 24-Sep-21 (CTTL No J21X08328) Sep-22 < g phantom. The Sovigbond
precorcs e measurement at the SMA connector to the feed point. The Return Loss ensures low
e SN i zaCTTLSPEAGNe T AT e e s, Mo oy e
n Jan-Z «  Eloctrical Delay: One-way deisy between the SMA connector and the antenna feed point
uncertainty
o Certitcate No ) Scheduled Calbration. + SAR measured SAR measured at the stated antenna input power.
Signar m: E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00408) Jan23 »  SAR nomaiized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY46110673  14-Jan-22 (CTTL, No J22X00408) Jan23 connector.
= SAR for nominal TSL parsmeters: The measured TSL parameters are used to calculate the
nominal SAR resut
Name Function Sonaare
P
¥ 2Zhao dng. SAR Tost Engineer £1 The reported uncertsinty of measurement is stated as the standard uncerainty of
Measurement mmlphd l’ly the coverage factor k=2, which for a normal distribution
Roiiadad by: UnHao ‘SAR Test Enginesr 7% responds
| Aoproves by QD SAR ProectLesder E =
= =
Josvad ure 13,2022 ‘
Conin o 222 ok
enioe No: 723 40104 e ot G No: 22260184 P—
. Coaboration wieh " in Colsboraton win
>
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Measurement Conditions ope 0570)
prec) .
| DASY version DasYS2 82104 T Antonna Parameters with Head TSL
Extrapolation Advanced Extrapoiation |
= o [imoedunce, vatomed e vt st I woemn
DS B T = —— LT I e
r}mm e, dy, dz = 5 mm General Antenna Parameters and Design
Froauency Sowa s 1 we —
Elcca Doy o i) T ez —]
Hoad TSL parameters.
T 0 -
| Nominal Head TSL parameters 20c “s 097 mheim bemesmed
Messured Hond TS parametars A TR0 Thediodw
Head TSL temperaturs chunge during test| <10°C ] Soomacxb) Signas. On some
Scearang v he ouion 2 expaned 0 M i ;
il = g bepouion o oot Condions” paragragh Tha SAR s ot
SAR averaged ever 1 c”_(1 ) ot Waaa TSL Candiion » v e
SAR measured 250 mW ingt power 278G G i il
!Aﬂwmhﬁvskwn normaized to W n.nm.nnmm{
SAR averaged over 10 v’ (40 g) of Head TSL. Cendtion A Lol
| SAR measured 250 oomer
[ v g | Vgt T s
T r— reiaezia T | 708 Whg 2 107 %
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DASYS Validation Report for Head TSL Dee: 20220647

Test Laborutory: CTTL. Beijing, China

DUT: Dipole 90 MHz: Type: DIOOV2; Serink: DIOV2 - SN: 14079 Impedance Measurement Plot for Head TSL
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parsmeters used: Miiz;o =098 = 42.05: p = 1000 ke/m’
Phantom section: Right Section
Measurement Stsndard: DASYS (IEEETEC/ANSI C63,19-2007)

DASYS Configuration

« Probe: EX3DVA - SN7464; ConvF(9.72, 9.72, 9.72) @ 900 MHz; Calibeated:
202240126

Sensor-Surface: 1. 4mm (Mechanical Surfuce Detection)
Electronics: DAEA SnlS56; Calibrated: 2022-01-12

C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
: SEMCAD X 146140501}
Dipole Calibration Zooen ) XXV Cube 0: dxesenm,
dy=Smm, dz=Smm

Reference Value = 59.81 Vim; Powes Drift =-0.01 4B
Peak SAR (extrapolated) = 4.20 Wikg

SAR(1 g) = 2.76 Wikg; SAR(10 g) = 1.78 W)

Senaliest distance from peaks to all points 3 dB below = 16 mm
Ratio of SAR at M2 t0 SAR st M1 = 65.8%

Maximuam value of SAR (measured) = 371 Wikg

.00

110

0B =371 Wikg = .69 dBW/kg
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Cortificate No: 22260106
i Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx, y z
o . NA not applicable or not measur
Calibration Procedure(s)
FF-211-003-01 Calibration is Performed According to the Following Standards:
e valkdiation kits ) IEC/EEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Calibraton Procedures for dipoie Rate of Human Exposure to Radio Frequency Fieids from Hand-heid and Body-mounted
Calibration date: March 31,2022 Wireless Communication Devices- Part 1528 Human Models, Inﬂmmnhﬂoﬂ and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 20
Tile e oty o realize the physical units of b) KDB NSM‘ *SAR Measurement Requirements for 100 MHz to G GHz"
probasilty are given on the folowing |
Additional Documentation:
Pages and are part of the certificate. C)DASVUSSVIMHIMM&
| A1 cabrations have been conducted in the ciosed laboratory facity. envionment temparature (a3 and m‘,ﬂu.m.m Parameters:
<T0% Measurement Conditions: Further details are available from the Validation Report at the end
Ky of the certificate. All ﬂgwlhmlnmmlnv‘malmmwmlnﬂ
sed (MATE forcem ) « Antenna Parameters with TS| mumumnmmmwmmnmu
‘ Cabtraton Equipment criveal ibraton point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standaros Ds Cal Date (Casbrated by _Certficate No ) ‘Scheduled Calibration g:.dpo:"?;m,:”wk"u Loss These
. im Loss: parameters ar
Power Meter mm, 108277 24-Sep-21 (CTTL. No J21X08326) Sep-22 Ppositioned under the liquid filied phantom The impedance :h:u":.n-'n‘:::;mm ':.n:n‘:::
Power sensor 8S 104281 24-Sep-21 (CTTL. No J21X08326) Sep-22 measurement at the SMA connector 1o the feed point. The Return Loss ensures low
Refecence Probe EX30V4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required.
‘ DAE4 SN 1556 12-J8n-22(CTTL-SPEAG No 222-60007) Jan-23 . soloarw Delay: o»«.y delay m-aen the SMA connector and the antenna feed point.
| uncertainty requ
‘ b e ) P . SS:: measured: SAR measured at the stated antenna input
Secondary ME (77 Ty : “‘“L c::"‘“ . bt normaiized: SAR as measured, normalized 1o an input pow of 1 W at the antenna
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL. No J22X00408) Jan-23 SAR for Inmmal TSL parameters: measur meters
- The ired T
oo o SL parar are used (o caiculate the
Name Function
- s g The reported uncertainty of measurement s stated as the standard uncertainty of

Measurement muttiplied by the coverage factor k=2, which for a nomal di ution
| Coresponds wlmmiﬁydlwmmw% s

Revewed by JLinrao | SAR Tost Engineer ﬁ#é‘f, \
foemmiie [OiDanuan | sAR PrjecLooter =S|

Issued: Apeil 8, 2022
This caibration cerbficate shail not be reproduced except in full withaut written approval of the laboratory.
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Measurement Conditions
OASY '
0ASY Version Dasvs2 2104
Extrapolation Advanced Extrapoiaton |
[ T
Diwtance Dipols Conter - TSL | 10mm o |
Zoom Scan Resalution ooy aresmm il |
[ ooweriwe |

Head TSL parameters

[ Temporaturs | Peemittvity Conductivity

Nominal Head TSL parameters | a0 w0 140 mham
Mot st St purwas | @0:02C | @8:6% | 141 mmmass
memm‘-ﬂ o = oz =}

CTTL' speasg CAICT

3 ot Rl D, B, 1010, o
Tk B 10403209 Few
ol colpintoen g

Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL.

= Twing
[P we

General Antenna Parameters and Design

Electrical Deay (one direcson) | 1116

Aner power, on of e
o iy W
The dipole is made of cable e eedng e drecty
pole. The DC-signais. On some
3 e oces sl and cave s e o e dpole s ncrder 1 Tprove makng wha aded
paragraph. The SAR data are not

SAR result with Head TSL y D05, THe Qumtat dcle e
T ) - because they might bend or the sokdered
R overaged over § < l'mbﬂhdm Congition mm-r-:nwmmnm od o
SAR measured 250 W input power | 973 Wg
AR for nominal Head TSL parameters nomaized o IW | 389 Wikg £ 18.8 % (ke2)
| SARaveraged over 10 cm” (10,0 of Hend TSL. | Condiion | e
SAR measured 250 Y ingt power 511 Whg [ Manutacarea vy SPEAG |
SAR fo norminal Head TSL paramaters rormatzegio TW | 204 Wk £ 187 % 0ot |
— Cenificate No: 22260105 Page dofs
" in Colubonion with .-I " in Cotaborston weh c!
CAUBRATION LASORATORY
= L s Hdan i, Befing 10019, Chiv
S et e e o
Feamail o1t s hattl com g www chinattlcn —
DASYS Validation Report for Head TSL Dute: 202

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 1800 MHz: Type: DIS0OV2; Serial: DIS00V2 - SN: 24170
Communication System; UID 0, CW: Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: = 1800 MHz: 0 = 1411 S/m; & = 40.62; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS! C63.19-2007)

DASYS Configuration:

« Probe: EX3DVA - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz; Calibrated:
2021-05-26

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

Electronics: DAEA Sa1556; Calibrated: 2022-01+12

*_VS.1C (20deg probe tik); Type: QD 000 PS1 Cx; Serial: 1062
4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 98.14 V/m; Power Drift = 0.03 4B

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.73 Wikgs SAR(10 ) = 5.1 Wikg

Impedance Measurement Plot for Head TSL.

s.0m0p “«

Smallest distance from peaks to all points 3 dB below = 10 mm v
Ratio of SAR at M2 10 SAR at M1 = $4% §
Maximum value of SAR (measured) = 15.2 W/kg
\
@
o
2.2 P 1 e i
505
021
1370
e |
0dB =152 Wikg = 11.82 dBW/kg
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SGS-CN Certificate No: 22260185
CERTIFICATE ] Glossary:
TSL tissue simulating liquid
| ComvF sensitivity in TSL/ NORMx,y.z
D190OV2 - SN: 56138 NA not applicable of not measured

Caibraion Procedurels) e— i Perfor
Caloration Procedures for dipole valdation ki ° IECAEEE 2200-1528, "Measurement Procedure fr The Assessment o Spectic Absorpion
olds f
Catteation date: dune 7, 2022 528: Human Models, Instrumentation and

This caibealion Certifcate documants the acsabity Yo natianal standards. which 1eaize e physcal unds of

pages and are part of the certfcate

Al calloratons nave besn conducted in the ciosed Maporatory facily. envecement temperature (Z213yc snd
Pumidity<70%.

‘Callorason Equipment used (MATE critcalfor caibeation)

Wreiess Commintouion Devices-
Procedures (Frogusncy mge of 4 Wieioto Grz)'. October 2020

Documentation:
E) DAsws System Handbook

Methods Applied and d intarprataion of Parameters:

of the certiicate, Al figures [ty certificate are valki at the mm indicated,
« Antenns P-mmm TSL: The dipole is mounted with mnomr to postion s feed

y Sardards 1) Cal Date (Callralod by, Corifcate No) paraf 1o he body axs.
PowsrMeter NRPZ | 108277 24-5ep-21 (CTITL, No.121X08326) Sop2z « Feed Point Return L the dipoie
Powersensor NRPSS | 104291 24-Sep21 (CTTL No r2108326) Sep22 DbkNoned umdar s Kql from the
SNTa84 sar22) - measurement at the SMA connector to M b'd point. TM Retum Loss ensures low
DAgs SN1556  12an-22(CTTL-SPEAGNS Z22-60007) Jan2s P s e foed point,
No uncertainty required. .
Seconcary Standsrss | ID# ol Dato (Calisted by, Cerificats No) __ Scheckied Calbation . power.
‘Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL. No J22X00409) Jan23 . SARnovmaw SAR as measured, nomalized 1o an input power of 1 W at the antenna
Notwork Anaiyzer ESOT1C | MY4S110873  14-Jan22 (CTTL. No.J22X00406) Jan23
. SARInrnmm.lYSA.pclmmn TsL N
nominal SAR resul
Nems Furcion Sigraure
Caterated 2o,
by g ‘SAR Tost Enginser 1 The reported uncertainty of messurement is stated as the standard uncertainty of
Moesurement mlipied by the coverage facor k2. wich for & nomal dstibuion
Reviewed by. Untieo ‘SAR Test Engioer ‘,4—\% Corresponds o a coverage probabilty of approximatedy 95'
Aoprovad by Qi Dianyan ‘SAR Projoct Leader =
lasuect 2une 13,2022
T ca y
Cenificte No: 72240145 P 1o ot e 260185 o
" in Colaberstion with " s Colaboration win
77. 3 peag CAICT J7Lspesg CAICT
CATRAATON LAsORATORY _—— CAUBRATION LABGRATORY
A 0.2 iVl R, Hei D g, 100191, i Al N2 o Vo R, i Db, g, 119, Chivn
T e 4B T b ADOI T
S e - laphiiiddin Foik cigcimmion lasimemesicen
Dhnu‘-sunml Conditions. Appendix (Additional ope L0s70)
v 1
DASY Version oasv wi0s Antenna Parameters with Head TSL
| Extrapolation Aovorees Enrspaian
S T [iromsocs, vatomed o s ot T a7 ]
I Retun Loas
e e = = \ T —
| Zoom Scan Resetution dx dy. dze 5 e General Antenna Paramaters and Design
Frequency 1900 Mk £ 1 Motz
[ [Pt Ot o iy T T
Head TSL parametors
Temparature Permitsivity Conductivity Atter 100W Ipcie naar
Nominai Head TSL parammters | =0 00 140 mhawm SSIE——
Massured asd TSI parametees [ @osonc | mozew [r1wmomien | Th canter
Head TSL tomperaturs change duwing test|  <10°C — - | bepeg -signais. On same
TSL o
en’ (1 glotAesa TSL Condtn T ]
I conneciions near e feed pait amaged
| AR messuwred 250w nput power 996 Wikg. . s
/54 tor namina s T pararmeers nermatzedto 1| 480 WhgE 188% 0ed)
| saR averaged over 10 cm’ 118 a1 of Hend 7L Goretton Addionsl EUT Data
AR messres 2w ,
o pome S = T oo
‘SAR for nomival Mead TSL paramstars. romatzed 10 1V 208 W £ 187 % (e2) =
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nAs\x\.m.m. e Report o Head TSL. Dace: 20220607
- jing, China

DUT: Dipole o0 sy TJ,,.— DI0OV2; Serial: DISOVY
Communication System: UID 0, CW; Frequency: | ; Duty
Mediun parameters used: = 1900 MHz: 0 = 1,385 Sims: &= 39.85; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DVA - SN7464; ConvF(8.18, .18, 8.18) @ 1900 MHz: Calibrated:

2022-01-26

« Sensor-Surface: 1. 4mm (Mechanical Surfice Del«num

o Phantom: MFP_VS,1C (20deg probe til): u[uxvl)l’ﬂ(x Serial: 1062
o DASYS2 S2.10.4(153); SEMCAD X 14.6.14(7501)

Dipole Cal
dy=Smm,
Reference Valie = ww Viim; Power Drift = 0.04 B
Peak SAR (extrapolated) = 18.6 Wkg

SAR(1 ) = 9.95 Wikg: SAR(10 g) = $.18 Wikg.
Smallest distance from peaks to ll points 3 dB below = 9.2 mm =
Ratio of SAR a1 M2 10 SAR s M1 = $4.1% 2
Maximum value of SAR (measured) = 15.6 Wikg

’ | s s ———
e |
(R ]

5.6 Wikg = 11.93 dBWikg

viow Zoom Scan (77) (1T Cobe 0: Messremen g de-Srm.

Cersificate No: 22260185 Page sare Centificase No: 22260185 Pagesofn

1.8 D2000V2 - SN 1041

7.5 eag %@;w CAICT CAICT

2
TR ——— ANl
T

Certificate No:  222-60186

Glossary:
TSL tissue simulating liuid
ComvF sensitiviy in TSL/ NORMxy.2
Otjoct D2000v2 - SN- 1041 NA not applicable or not measured
Calbanon Procedure(s)
FR211-00301 Performed According to the Following Standards:
Calioration Procedures for dipoie vaidation ks #) IECAEEE 622061528, rocedure for T Absorptio
Rate of Human Exposure to Radio Fracuany Pk o s ho o Bocy enni
Canteaton cae 6, 2022 Wireless 1528: Human Models.
Procedures ge of 4 MHz to 10 GHzy” 2020
Thas cabraton Certfcate documants the tracasbilty % natonsl standards, which reaize e physical unss of 1) KDB 865684, ‘SAR for 100 HE
prepasion dostminey Additional Documentation:
b | ©) DASYA'S System Handbook
Al caltxaions have been conductsd n the closed Istoratory facy. envronment tamperatire 23 snd Methods Applied
humidiy <TO% « Moasuromont Condilons. Further detais are avallabe fom the Vaidation Report at the and
fine corfcate Al fquresssld n th carifctoare v at e fequency indcated
Calbration Equipment used (MATE crica forcalloration) . TSL: The d the spac seed
i prrpinldesiemet gl making of 0 pharkom sechon s s o et
Primary Standarcs D% Cal Date (Calibrated by, Certificaia No ) Scheduled Calioraion ::MP; ;n;‘:oﬂy -mw R ey N
Power Meter NRPZ 2486921 (CTTL No 221X * edance 5% Loas: Tivass pacarmalers ark asecined Wit e ik
4 el A Sep L M ;;’2 posiboned under the k! fled prariom The oedance saied & Hansiomed fomm e
Fower swsec - ) measurement at the SMA connector o the feed pont, The Return Loss ensures low
_san2z) s 23 reflected power. No uncertainty required.
DA« 1204 22(CTTLSPEAGNO 222-60007) san23 icsi Delay- feed point.
No uncertainty requi
E ards . by, Certicate No)__ Schoduled Caltration + SAR measired: SAR measurd a th ssied arienna int power:
St Gunecsior EA430G | YAV T2 [CTTL N 0000 el 1T «  SARnomalized: SAR as measured. nomaized to an input power of 1 W at the antenna
Network Anizer E5071C. | WYABHHOB73 1422 (CTTL N 2200406 oo et mecumotnar T et TS peanitis i it s skl
nominal SAR resut
Name Functen Signature
Cultrated by Zneo ang SAR Tost Engineer £3< The reported uncortainty of messurement is. statod as the standard uncertainty of
3 Measurement mlipied by the coverage factor k=2 Which or 8 ol diskbu
Redewed by Linko ‘SAR Test Enginesr % |
Approved by; QiDianyen ‘SAR Project Leadar —Seau.
eaued: June 13,2022
iyt ion N
Conificae No- 22260136 Page 1ot
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Measurement Conditions
veg

Appendix (Additional outaide th
'

usvsz T
Extrapotation Advanced Exrapimon |

o P 510 memwm CYeTT
‘Omtance Dipole Cemter - TSL [ ] ‘

Reum Loss =
win Spacer = =

L0570)
DASY Version

2104

Antenna Parameters with Head TSL

= General Antenna Parameters and Design
| Froquancy 2000 Mz 2 1w

= T T
Head TSL parameters

Nominal Head TSL parameters. 20°C
Massured Head TSL parameters @0:02C

) 140 mham. hebdoamcen

W2i6% | 139mhamien
Vesd TSL tamparature change durng wat | <10°C. - | =

k ragreph
‘SAR rosult with Head TSL e T o
o’ motrasa s Conatin

™

connected DC-signals. On ‘some
‘of the dipoles, .

o *
Bowosre | 0w SOt e e o B o
romwized 1o 1W T 418 Whg £ 185 % (hed)
| AR averaged over 10 cm’ (10 g)of Hesd T5L Conciion = =
prr——]

]

[ 54 or oo i TSL parameters |

Additional EUT Data

e ) Maufocared by sPeAa
T T

SAR foc romnal Head TSL parmeaters

Cenificate No: 72260186 Page s of Cenifiate No: 72260186 Page dofe

775 b e aa CAICT b eaqg CAICT

i siion Db Bl 1019, Cléc
Tk e
Eai e 0 e
DASYS Validation Report for Head TSL Duie: 20220606
Test Laboratory: CTTL. Beijing. China Impedance Measurvaneat Plot for Head TSL
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: DI00OV2 - SX: 1041
Communication Sysiem: UID 0, CW: Frequenc : Daty Cycle: 1:1
Modium parameters used: = ‘om»my 0= 1.392 S/m; & = 40215 p = 1000 kgm’
Phantom seatio: Right Sectior
Messuremns Sundac: DASYS (EEE/IEC/ANSI C63.19-2007)
DASY$ Configuration

* Probe: EX3DVA - SN7464; ConvF(8.2, 2) @ 2000 MHz; Calibested:
1

20220126
+ Sensor-Serface: 1. 4mm (Mechanical Surface Detection) ] f
+ Electronics: DAE4 S01556; Calibeted: 2022-01-12 [~
« Phaniom: MFP_V5.1C (20deg probe it: Type: QD 000 PS1 Cx; Serial: 1062
+ DASYS2 52.104(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration Zoom Scan (7x7x7) (T57x7)Cube 0: Messurement grid: dx=Smm,
dy=Semm, dr=Smm

Reference Value = 103.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wik

SAR(I g) = 10.4 Wkg; SAR(10.8) = $3 Wikg

Soallest dstance from peskes o all poines 3 dB below = 9.1 mm

Rt of SAR o M2 10 SAR M1 =
Maxirmuem value of SAR (messured) = 16.3 W ks {

B "

1118

148

1858

0dB =163 Wikg = 12.12 dBW/kg
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Add: oS3 o Vonmibe R, Hdian Disric, Beiing. 100191, China
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Fal ot oom g o chan. e
Coertificate No:  222-60106
T
Glossary:
TSL tissue simulating liquid
ConvF sensitivty in TSL/ NORMx.y.z
Object D2300v2 - SN: 1096 NA not appiicable or not measured
Castration Procedure(s)
FF211-00301
cﬂmbmmﬂuunrumm
‘Calibration Procedures for Sipole vakdaton kits | a) IEC/IEEE 62200-1528, “Measurement Procedure for The Assessment of Speciic Absorption
{ | Rate of Human Exposure to Radio Frequency Fieids from Hand-hekd and Body-mounted
Caiibration date:
cate March 31, 2022 Wesksos Gommun Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of4 Mz o 10 GHal', October
mmmmnmwwmmmmwwmd b) KDB 865664, “SAR jurement Requirements for 100 MHz to 8§ GHz"
are given on the following
pages anc are part of the cervficate Additional Documentation:

c) DASY4/5 System Handbook

Al calibratons have been conducted in the closed laboratory faciity. environment temperature (22:31C and Methods Applied and Interpretation of Parameters:
- :
hurmidity<70%. *  Measurement Conditions: Further details are avaiable from the Validation Report at the end
ofthecerfiate. AR fgurs stated i e crfcate are v e fequency
Casoraton Equipment used (MATE cribcal for calibraton) * Antenna Pe with TSL: The dipole is mounted with the spacer to position its feed
mlmwmummmgdmnmnmmm with the arms oriented
Primary Stancans Ds Cal Date (Cabbrated by. Certificate No ) Scheduled Calibraton -
PowerMaer WRP2 106277 | 245w (CTTL No.21X08326) Sepz e B s ietero Eow Thues Ve B2 btocyut it 0 ot
Power sensor | NRPES. 104291 24-Sep-21 (CTTL. No J21X08326) Sep-22 WMIINSMAMHNNMI TMR‘NM‘L“IMM e
Reference EX30V4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty
DAE4 SN 1588 12-980-22(CTTL-SPEAG No 222-60007) Jan-23 . %MMMI On.-w-yul-yn-unmm- SMA connector and the antenna feed point
| uncertainty requi
Seconcarypuliows ilios ! O i | «  SAR measured Wmmmmnomhﬂumnnum
e e St - e + SARnomaized: SAR ss measured] nomaized 1o 4 input power of 1 W at the anfenna
Network Analyer ESO71C | MY48110873  14-Jan-22 (CTTL, No J22X00408) Jan-23 - WWWTSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result
Name Function Signature.
Callbrated by i ; -1 The reported uncertainty of measurement is stated as the standard uncertainty of
2w deg |  SAR Test Enginesr | ‘t g Measuramert multpled by the covmrage factor k=2, whch for & nomal dsirbuton
Reviewed by nveo | | SAR Tost Enginens IS L L4 == |
foemetie [QiDanyuan | SAR Project Leaser e
Jssvect A 8, 2022
| This ot be rep: y
Certificate No: 72260106 Page 1 of4 Oontostelor 22100104 higasts
" in Coleborsson weh " in Colaboraon with
‘TTL speag CAICT ‘TTL speag CAICT
ASd No 32 Hua Yamniiel Road. okt c —
gt v T AT  Pex BT
RIS Rnesme Pk i et
Measurement Conditions 4 Appendix (Additional assessments outside the scope of CNAS LO0S70)
| DASY Version oAsYS2 82104 Antenna Parameters with Head TSL
| Extrapotation Advanced Extrapolation
Trgle Flat s1c [wmn—m 4520 4 560
Distance Dipole Center - TSL 10mm BN Wit Spacer [ ioa 8 o
Zoom Scan Ressiution ox oy, 2= 8 mm General Antenna Parameters and Design
Frequency 00w s e
[ Esocrcas Dotey fom avecson) | 108308
Head TSL paramters
Temperature Permittvity | Conductivity Aner with ony G
Nominal Head TSL parameters | o< %8 | 167 mrom o
Messured Hesd TSL parameters. | @2010¢ 28:6% | 170momao% The center foecing y
YT apole for DC-signals. On some
(T et v dnimtet) 89 ] -~ ot of tha dipoles. smas end caps. Gpcle arms n order fo
xpained n the " paragraph. The SAR data e nct
SAR result with Head TSL Rt s change. g
: Decause ey might bend or ne scidered
[8aRwwragedovaes o’ (1gotanatsl | Condton | connactons near th fead 5o my b8 GaTaged e “
SAR messured | 250 mW input power 124 Wig
SAR for nominal Head TSL parameters. normakzed 1o TW 49.2 Wikg 2 18.8 % (ke2)
SAR sveraged over 10 i’ (10 g) of Head TSL Congition Addiidel BUT. Data
SAR messured | 250 mw input power 588 Wag [ Mantoctrec oy SPEAG
SAR for nominal Heed TSL parameters | nometzedw w 234 Wikg £ 187 % (k=2)
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Dadiabghtom . piveainton
DASYS Vatidation Report for Head TSL Dute: 2022.03-31
est Laboratory: CTTL, Beijing. China
DUt Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW: Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2300 MHZ: 0 = 1.702 S/m: & = 39.77: p = 1000 kg/m’
Phantom section: Right Secti
Measurement Standard: DAS\surFLm ANSI C63.19-2007)
DASYS Configuration

»  Probe: EX3DVA - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05-26

Sensor-Surfce: | Amm (Mechanical Surface Detection)

Electronics: DAES Sn1556; Calibeated: 2022-01-12

Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PSI Cx; Serial: 1062
DASYS2 52.104(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 102.7 V/m; Power Drift = 0,00 4B

Peak SAR (extrapolated) = 24.8 Wkg

SAR(1 g) = 12.4 Wikg; SAR(10 ) = 588 Wikg

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

Ratio of SAR at M2 0 SAR at M1 = 50.4%

Maximum value of SAR (measured) = 20.3 W/kg

0.dB =203 Wikg = 13.07 dBW/kg

Cenificate No: 22260106 Page sofs

C et
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Impedance Measurement Plot for Head TSL
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Al calbratons have been conducted In the closed latoratory faciity. emvironment temperature (22:37C and
humidty<70%

Calibration Equipment used (MATE criseal for calbration)

CAICT

Mabdies Distric, Heijing. 100191, Ching
o 0010405 2504

Glossary:
TSL tissue simulating iqud
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

hmmumwbmmmaﬁ
a) IEC/IEEE 62209-1528, "Measurement Procedure mmnuwmm of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Communication Devices- Part 1528: Human Models, Instrumentation and
Procadures (Frequency range of 4 MHz to 10 GHz)", October 2020
b) KDB 885664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:

©) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Moeasurement Canditions: Further details are available from the Vaiidation Report at the end

of the certificate. Al figures stated in the certificate are valid at the frequency indicated
. ummm The dipole is mounted with the spacer to position its feed
mmmmmmwumm;mnwmn with the arms oriented
pml-nombedyn-

Primary Standars. 0# Cal Date ) Schedued | Foed Point ‘and Relu
Power Meter NRP2 foezr? 248021 (CTTL, NoJ21X08326) Sp22 [ * postioned under m:ck'quu filled :mf:nwmp:‘um ;;:a”:‘v‘-mm the
Powersensor NRPSS | 104291 | 24-8ep21 (CTTL NoJ21X08326) sep22 messurement athe SUA connecior o hefeed point The Reur Loss ensureslow
Reference Probe EX30V4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 power. No uncertainty requ
DAES SN1S88 12an22(CTTL-SPEAGNG 222.80007) Jan23 o Soceioa!Dates One sy Uty boabwas the S coneciorand he antoons fosd point
No uncertainty required.
Secondary Stancess | D Cai Date (Callorated by. Certficate No) _ Scheduled Catbraton o SARmessured: SAR messured at the siaied ahlenda nput powe:
‘Signal Generator EA436C | V40071430 13-Jan22 (CTTL, No. J22X00409) anz3 . SAR Boreekonc, SAR ms sfesred] acrmelier1 6 & gy po ol 1 Wat e arienna
Network Ansiyzer ESO71C | MY4S110873  14-Jan-22 (CTTL, No [22X00406) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR resul
Name Functon Signatre [ L. -
Cafibrated by 1 = The reported uncertainty of measurement is stated as the standard uncertainty of
o JEAR T S "L\ \m-umn:nmmbyum vage faci ka2, which for & nommal dietibuton |
Reviewed - woa
- S—— s M Correspor coverage probabity of approximately 95%
| Approved by Qi Dianyuan | 8AR Proect Lesder ¥
Insued. Apei 8, 2022
T certficate shall not be reprody approval of the (adoratory.
S—— ki Cerificte No: 22240107 Page 2ofs
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S — Appendix (Additional assessments outside the scope of CNAS LOS70)
oasy P :
[ oASY verion I o ey Antenna Parameters with Head TSL
Extrapotation | Advanced Extrapoiaton pems
Impedanca o feed
Phantom | Trighs Fist Praom 5.1 - point 21043200
e L5 TWOW ey — onum Loss
e = e T — T ]
| Zoom Scan Resotuton .oy, ca =5 mm General Antenna Parameters and Design
Frequency 2450 Wbtz 1 Mz —
] [t Doy e rwcion T
Head TSL parameters
[ | Temparsturs | Permitsty Conductvity | At long term use with ony
I 1 . be messured
Nominai Hesd TSL paramaters | zoc w2 180 mhom
| Massured Hosd TSL parameters [@osonc | wsiom | 1mmemsex Tl 13 e fpnderd g comin cae The carerconducto of P feekng e @ ety
~ 4 On some
Head TSL temparaure change durng wet|  <10°C | = = of the cipoies Hﬂmmn-ﬂ-ﬂnwap«mmmm:wmm loaded
—_—1 — — according peragraph. The SAR data are not
SAR result r E affected by ths change mmmm-mmnv-w P
1 om Conditon 5] connections near the feed-point may be damaged
SR masured 250 Y it powar )
SAR for nominal Head TSL parameters. normaiized o YW 63.0 Wikg £ 18.8 % (k=2) Additional EUT Dat
| SAR sveraged over 10 o’ (10 g) of Head TSL Conaon
SAR messured Homipdpowe | BiswWhg [Marctacurea oy | SPEAG
SAR for nominal Head TSL parameters normalzed to W | 247 Wikg £ 187 % (he2)
Centificate No: 22260107 Page 3 ofs ke st i it

Criioees CAICT e . CAICT

bl Koo D, e, 100101 s
BT Fek oM AT
ok it Mo ivvnckbamien

X5 Ut B, s it By, U151 i
T +86- 106201207 P
el ot it com.

nA.\\ S Validation Report for Head TSL Dute: 20220401
Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL.

Dl“l‘ Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §:
Communication System: UID 0, CW: Frequency: 2450 MHa: Duty Cyele: 11
Medium parameters used: f = 2450 MHz; 0 = 1.79 S/m: & = 39.52; p = 1000 kg/m’
Phantom section: Right Section
Measurement Siandard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

T o Sy A a5 TR
L E

« Probe: EX3DV4 - SNT307; ConvF(7.75. 7.75. 7.75) @ 2450 MHz: Calibested:
20210526

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

Electronics: DAEA Sal $36; Calibrated: 2022:01-12

Phantom: MFP_VS.1C (20deg probe tilt; Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

—

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

= 104.6 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 132 Wikg: SAR(10 g) = 6.15 Wikg
Smallest distance from peaks 1o all points 3 dB below = 8.9 mm ;(
Ratio of SAR at M2 to SAR at M1 = 49.2%

Maximum value of SAR (measured) = 22.1 Wikg

- =
]
a0 s mmzmoe o e woimoemm |
a8
a318
arss |
210 | & e
0dB =221 Wikg = 13.44 BW/kg
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ot cluchoman

Object D2600V2 - SN: 1158

Casteation Procedure(s) FF-211.00301
Caitraion Procedures for dipoie vaidason ks
Castraton date ‘March 31, 2022

This caibration Certficate documents the traceabilty 1o national standards, which realize the physical unis of
y are given on the following

Pages and are part of the certficate.

AN calibrations have been conducted n the closed laboratory fackity. environment temperature (22:3)C and
Rumdity<70%

Caltration Equipment used (MATE critcal for calibraton)

Primary Standarcs oW Centicate Na)
PowerMeter NRPZ | 106277 || 24-Sep-21 (CTTL, No J21X08326) Sep22
Power sensor NRPSS | 104281 24:59p-21 (CTTL. No.J21X08326) Sep-22
| Reference Probe EXI0V4 | SN 7307 | 26-May-21(SPEAG N0 EX3-7307_May21) May-22
DAE4 | | 12-Jan22(CTTL-SPEAGNo 222-60007) Jan23

)

mmeuz«c WY4G07IAM| 13-an-22 (CTTL, No JZ2XG0408) Jan23 ‘
Network Analyzer E5071C ’ MY4B110678  14-an-22 (CTTL, No.J22X00408) Jan23

Name Functon
Callrated by Znsotng | |sARTestErgiesr ‘
Reviewsd by unvao [ |saRTex Enginee:

A rDmyan | san P Lo ==l |

Issued: April 6, 2022

Centificate No: 22260108 Page 1 of s

‘TTL :l_l_l:l_l_ CAICT

A2 Rt D . 131, o
Te M- 1OATIOMITITS e B 1643300035
Fol afgchinanicom  bapwchinantcn
Glossary:
TSL tissue simulating iuid
ConvF sensitty in TSL/ NORMx,y.z
NA not applicable or not measured

Calibration is Performed According to the Following Standards:
@) IEC/IEEE 62209-1528, Procedure for The. t

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
©) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
»  Measurement Conditions: Further details are avaltable from the Vaidation Report at the end
of the certificate. All figures stated in the certificate are vaiid at the frequency indicated
« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
mﬂbmmm

with the dipole
wumnwumm The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
power. No uncertainty required.
. Ebemuonaym delay between the SMA connector and the antenna feed point.
No uncertainty req
SAR mossured SAR measured at the stated antenna input power
+  SARnommalized: SAR as measured 10 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

mmwmmnm as the standard uncerainty of
Measurement multiplied by the coverage factor k2, which for a normal distribution
Corresponds o a coverage probabllty of approximately 95%.

[ @i CAICT

R GAICY

A 052 Yo R Dl B, 101, o 40 303wttt D, g 10610, o
A IOATIOMSI0TS  Fax +Ba104TIoNNI T B 10G00MTI09 P +86-1042I0M
Vet e antcn ichniion | bt
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0S70)
it 1
DASY Version | DASYS2 82104 Antenna Parameters with Head TSL.
Extrapouation Advances Extapolason r
[Phantom e ro | Impedance. ranstormed 1o feed poirt | 4990-8.490
Distance Dipole Canter - TSL 10mm [y —| Retum Loss s -
Zooen Scan Resolution dx dy. dz = S mm General Antenna Parameters and Design
Froquency 2000 Mz 2 1 e
‘Electnca Detay (one direcson) 10830
Head TSL parameters
| Tompersturs | Perminvty Conducuwty Aner long only a signt warming the feed-pont can
Nominal Head TSL parameters | 30 1,98 mhorm 98 Mo
Measured Head TSL parameters | @0:08c | s7i6%  [1semmamzen mm-muwmmm mmmanmmwm
Head TSL duriaget| < i = On some
TS wmparaur change we | N ot dpcien. sl and cape re aaded 0 e 50 s 1 e ' prans ek ey
SAR result with Head TSL affected by ths change Jongth ' 884 '
cm’ (1g) of Head TSL Condtion | might bend of the soidered
4 om’ ‘connections near the feed-pont may be damaged
5AR measured 250 W inpust powar 137wag | e
SAR for nominal Head TS parareters nomatzesto W | S4B WG 188 % (k)
| BAR averaged over 10 <’ (10.3) of Hesd TSL | Congton Afous! BUT Data
| 54R messcrea 250 mW nput power s12wag [ = .
| SAR tor nominat Hewd TSL pararmeters | romagesow | auswig a7 % omn
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DASYS Validation Report for Head TSL Date: 20220331

Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - §!

Communication System: UID 0, CW; Frequency: 2600 MHz: Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz: 0 = 1.955 S/m: ¢ = 38.68; p = 1000 kg/m’
Phantom scction: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

*  Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
20210526

« Sensor-Surface: | 4mm (Mechanical Surface Detection) : o | f!

o Electronics: DAE4 Sa1$56; Calibrated: 2022-01-12 B T e

« Phantom: MFP_VS.1C (20deg probe tlt); Type: QD 000 PS] Cx; Serial: 1062 — e

o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) g

Dipole Calibration/Zoom Scan (Tx7x7) (7X7x7)Cube 0: Measurement grid: dx=Smen,
dy=Smm, dz=Smm

Reference Value = 103.3 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 29.0 Wkg

SAR(1 g) = 13.7 Wikgs SAR(10 g) = 6.12 Wikg

Smallest distance from peaks to all points 3 dB below = £9 mm

Ratio of SAR st M2 to SAR at M = 47.5% ¥
Maximue value of SAR (messured) = 23.4 Wikg

A —
L]
bt {mmane - - pa——
4.4
1an
-10.81
2351 13
0dB =234 Wikg = 13.69 dBW/kg
Conioe No: 22268108 [ PR—— —
I\ o i L, *  inColaborstion mth
&777 Tlsp e a g o s CAICT 771 s p e a g CAICT
QUL s %cms = ===t
52 Hua VeuriBes Rl Hakan Distriet, Besijing, 100191 “ " Adé No A2 s Viewiliel Road, Huidian Duirct, Sy, 100191, Chine.
s iy
2 R R
Certificate No: 22260187
o l Glossary:
4 TSL tissue simulabng liquid
| ConvF ‘sensitivity in TSL / NORMx,y,z
DSGHzV2 - SN 1088 NA not applicable or not measured
FFZ1100301 Calbeition s
Caiibration Procedures for dpole valdation kits a) IEC/EEE 62200-1528,
5 s et Rato of Human Exposure o Rado Froquency Fmsmn.mmannsm—nwum.q

ication Devices- Part 1528 Human
Procedures (Fr'quy Tanoe of 4 Wi t 10 GHeY, Octabor 202

This catbeation Cartiicata documents fhe raceabilty 1o nationsl ssadards, which eakzs the physical units of
Pages and ars par of the cershcats Additional Documentation:
) DASY4/5 System Handbook
AN cabations have been conducted in the closed lsboratory facity:
(Lol b o, o stoey focily: emironment temperature G231 and s Ao sns i
g Condiione. Furter aelall s avalaie o the elation Repart t e ond
by . Al igures stated in o 41 oy e
Caitration Equipment used (WATE crfcal for catbratin) « Antonna Paramoters with TSL: The dipole is mounted with the spacer to position it feed
’ m—— * privtos
o8 Cal Ot (Calbrated by, Coriicate o) Scheduled Calbraton parallel o the body axs.
PowerMeter NRPZ | 106277 26:Sep21 (CTTL, No.121X06328) Sep22 . Retum Loss: Th measured with the dipole
Powersenzor NRPES | 104291 24:5ep-21 (CTTL, No.J21X08326) Sep-22 the liquid The
Roforonce Probe EXIOVS SN 7484 26.Jan-22(SPEAGNO EX3.7464_lanz2) 23 o o the feed point.
DAgs SN1SS6  12an22(CTTL-SPEAGNO.Z22.60007) 23 o leciad powsc: o Looeridioly seqlied. 56
No uncertainty roquired.
Becotden L L. | Dude (Cullatac by, Cortiicah *  SAR measured: SAR measured al the stated antenna input power
Signal Generator EA438C | MYA0071430 13-Jan-22 (GTTL. No. J22X00409) == + SARnomaizad: oasured, nammatzed t an Input power of 1 W at the antenna
Notwork Analyzer ESOT1C | MY46110673  14~/an-22 (GTTL. No.J22X00408) 23
« SARfor moninl TSL parameters: T measired TSL parametas are used o calcle he
nominal SAR resull
Nome Functon s
Saeatadiny: Znao Jing. ‘SAR Test Engineer ‘i!, The reported uncertainty of mummﬂwu is stated as the standard uncertainty of
Measuroment multlied by the coverage factor k=2, which for 3 nommal dstibution
Reviewsd by Linkao ‘SAR Tast Enginear 1**{;
Approved by: Qs Dianyuan SAR Project Leader B =
Issued: June 6, 2022
e e aboratory.
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‘Measurement Conditions Head TSL parameters at 5300MHz
i )
re= f e T Ty Tempustes | puemiiy | Gondidy
e [ i — T e
— Rt e e T TR T T
s g Comr T e T [ T = g
———— s G [[OaRa T
s —— W T —_ | TSL at 5300MHz
5300 Wit 1 1 bz o Gondton -
4 Saoo it s | e AR Comwiepone | 790Wh
| S000 iz £ 1 Mg [ ey p— ormdized s W | T8 Wkg 2204 % (D)
Head TSL parameters at 5200MHz SAR aversged over 10 e’ (199} of Head TSL Condtion | |
The folowrg parsmatary e caludstons wen spind. — “SAR meovured 100 mW Input power- 221Whg
T Ty
SAR for nominal Hoad TSL parameters. normattzed Yo TW. 226Whkg 2242 % (2)
e — S T J
Mussured Head TSL parameters 220402)°C T 482 mhoim £ 6% Head TSL parameters at 5500MHz
St s S S| = = o : .
TSL at 5200MHz Nominal Hesd TSL paramatars. | moc 38 496 mhom
1 em’ (1) ofHens T8 Condtn Mesared Hoad TSL paramatars @220:021°C | mase%  |4smeomie%
S48 mooured o oz | TT0WNG oty T T =
'SAR for nominal Head TSL parametars noemalzadio TW | 7.6 Wikg £ 244 % (2]
SAR averaged over 10 cm’ {10 g) of Head TSL Condtion s ith Head TSL at S500MHz =
1 cm’ (1g) of Hesd TSL Condiion
o T T e - f—
ARt Mol Mo TO ol o S Lo Lt o N [T e — romaiedo | 428 Whg A% o)
| SAR wvaraged over 18 o’ (10 ) of Head TSL Condtin
S S T
T et v
R —— R -~
> i Cotbomion st P
7T7TL s b eag CAICT TTIL s peag CAICT
b ol A R e Ll
R e R e e R O
s i
e s R

Appendix (Additional assessments outside the scope of CNAS LOS70)
Head TSL parameters at S600MHz

Antenna Parameters with Head TSL st 5200MHz

Nominal Head TSL paramatars 20c | s 507 mhoim [ imeodance, ranmtome o foed port _s10-5030
Wessired Hosd TS parametrs @002 | wisen |skmamien [Ronmtoms L L -
Hoad TSL temperature change dwing test| <1.0°C = =

Antenna Parameters with Head TSL at 5300MHz

L

P e T T I o
e e W e i -
[ SAR o i o TS parartrs oo | 0avwhgs ek | = R
90 cm’ (10 g of Head TSL Caraiion
AR menred Yoo Wk e weg [Frpmde. vratormd oo g T w3 4200
SAR b et o L porameers somatean W | 728 Whg £242% ) | [Renamtons I ) |
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
i Tompersturs | Permineety | Conductivey [npecarce, voatomestotosspors | msoassa |
‘Nominal Hesd TSL parameters z0C 13 527 mbom [t T v
Massured Hesa TSLparametrs @0109C | sasen | szsmeomeon
Haad TSL “10°C - \ - Antenna Parameters with Head TSL at 5800MHz
]
]

SAR result with Hoad TSL at 5800MHz. [impaconon rnsrmed o feed scim | 51505610
[ 4 ow’ Conaton [Fertoss I Ty
[5AR maosred o o | 771w
| AR fo rominal ead TS parametars nomaizsd i W | 767 Wihg £ 244 % (ie2) |
| SaR svarged ovr 10 o' (1901 otbana oL Condton
SR monsorsd 100 A ot power Z10whg
| 578 fo rominat Head T paramsters om0 TW | 215 Wag £ 242 % (bed)
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r\' - Cotmporanon mn " in Colaberaton win
77L s p e a g CAICT 777 s b esg CAICT
QL B =Rl L CAICT
i e s, P s e e
A e
RS i ™ dacats
General Antenna Parameters and Design W5VHMW~MT‘L Duie: 2022-06-01
‘est Laboratory: CTTL, , China.
[Bocrcn Dw e srwcion T ] ot Dipolo SGHz; Type: DSGH2V2; Serial: DSGHzV2 - SN: 1095
Ao . Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 Mz,

Frequency: 5500 MHz, Frequency: 5600 Mz, Frequency: 5800 MHz, Duty Cycle: 1:1

be measured.

Medium parameters used: f = 5200 MHz: o = 4.62 Sim; & = 35.39; p = 1000 kgim®
Medium parameters used: f = 5300 MHz: o = 4.73 Sim; =1000 kgim?

Medium parameters used: f = 5500 MHz: 0 = 4.939 S/m; £ = 34.83; p = 1000 kgim®

of the dipoles,

¥ DC-signais. On same Medium parameters usod: f = 5600 MHz; 0 = 5,051 S/m; & = 34.69: p = 1000 kg/m®

stebion Medium parameters used: f = 5800 MHz: 0 = 5.247 Sim; & = 34.42; p = 1000 kgim®

Siandard. Phantom section: R)

ight Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

‘connections near the f0ad-point may be damaged. DASYS Configuration:

Additional EUT Data

e

+ Probe: EX3DV4 - SN7464; ConvF(5.6. 5.6, 5.6) @ 5200 MHz; ConvF(5.32,
[ S 532, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;

Cenifcate No: 22260187

sEAs ] cmvmmAnum)@ssnumcwmsﬁs)esawmu

- Electronics: DAElSn|550 Caibrated: 2022-

+ Phantom: MFP_V5.1C (20deg probe fll) Tynl oumvmcx Serial
1062

+ DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole A sc
diste1.4mm (8x8x7)Cube 0: Moasuromant grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 Vim; Power Drift = -0,06 dB

Peak SAR (extrapolated) = 29.8 Whkg

SAR(1 g) =7.79 Wikg; SAR(10 g) = 2.22 Wikg

Smalest distance from peaks o all points 3 d8 below = 7.2 mm

Ratio of SAR # M2 1o SAR at M1 = 66.8%

Maximum value of SAR (measurod) = 18.3 Wikg

ipole , d=10mm,
dist=1.4mm (8x8x7)\Cube 0: Measurement grid: dx=4mm, dy=4mm, dze1.4mm
Referance Value = 61.08 Vim; Power Drift = .07 dB.
Poak SAR (extrapolated) = 31.5 Wikg
SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.27 Wikg

below = 7.2 mm

Ratio of SAR at M2 10 SAR at M1 = 65.5%
Maximum value of SAR (measured) = 18.0 Wikg

Pagetof 1o Cerificate No: 72240157 Pagesotio

P — s
777 s p e a g

CAICT (TTL:' spesg CAICT

'CALIBRATION LABORATORY
A 132 8 Yo Ko, HoGan D, Beng. 109191, Chine A NS i Yosolie R, e D, B, 100191, Chins
el 4e- D1 Tl i 042117
ot g com b O o oo R

, d=10mm, f=
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm Impedance Measurement Plot for Head TSL

Reference Value = 61.92 Vim; Power Drift = .0.08 08
Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wikg
‘Smallest distance from
Ratio of SAR at M2 1o SAR at M1 = 63.9%
Maximum vaiue of SAR (measurod) = 20.2 Wikg

ks 1o all points 3 0B below = 7.2 mm

/, d=10mm, Scan,
diste1, . dysamm, 6z=1.4mm wony 4
Reference Value = 65.08 Vim: Power Drift = -0.07 d8
Peak SAR (extrapolated) = 35.2 Wikg 4 g
SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg T T

‘Smallest distance from
Rabo of SAR &t M2 to SAR al M1 = 62.5%
Maximum value of SAR (measured) = 19.1 Wikg

peaks to all points 3 4B below = 7.2 mm

dist1.4mm (Bx8x7NCube 0: Measuroment grid: dx=4mm, dy=4mm, 6z=1.4mm
Reference Value = 62.13 Vim; Power Drit = -0,06 d

Peak SAR (exirapolated) = 34,8 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg & ]
‘Smallest distance from peaks 10 all points 3 dB below = 7.2 mm "
Ratio of SAR a1 M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

0.dB = 18.7 Wikg = 12.72 dBW/kg
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St o Exgrantng 40 s e a »
-] g Caloration Liboratory of S0 E Brnquraipimcssnl
004 Dt Sweswters Schmid i C Sorvice ovioes iétaionange
»”;..mu_:.:_.:g s Engineering AG Berial swzzero o arers
Zuugh i 8,500 S fute Catrnton e
Aorecng by e Giss AcTecEnn Servios (SAS| Accrmsiation No.; SCS 0108
e e Ackrdion St n e o s oS EA
IMPORTANT NOTICE Wthars st o e rcogeton f cntrion
Ciet SGS-CN (Auden) Concate o DAEA-1245 May22
USAGE OF THE DAE4 (CALIBRATION CERTIFICATE ]
The DAE unt is @ delcae. Nigh Eracison nsirument and requires Carful resiment by 1he user. Thare & no b DDAE4 - 8D 000 DO4 BM - SN: 1245
Castewson procedm(s) QA CAL-06.v30
e ioach Fios e DAE 1 wer ot
Shipping of the DAE:
- May 30, 2022
et magnats Toueh
Scoitiad 1 P €. 0 cavr E.io ks, e st et shays o T 9100 5 1 DAE
Reoair Hamevs.
DASY Configurtion Files: Srce 1 exac vaiues of the DAE nput resatances, 33 measesd curng the
Pt %0
e canesganaing condguranon e S ——
Important Note: " 1 -
Warranty and calibration is void if the DAE unitis disassembled partly or fully by the R ey
Customer
—— oo Scronug cruck
i OAF Catinion 5| 5€ UWS DR A 1031 30w i e ] e coc S35
Camoner b 21 56 ONSC08AR 1060 Bdan 22 e k) [ombrwgey
[Never attompt o grease or oil the E-stop assembly. Cleaning and readjusting of the E- [
stop assembly is allowod by cartfied SPEAG personnal only and is part of the annual
caibration procsdure
[To prevent damage of the DAE probe connector pins, use great care when Installing the |
10 the DAE. Carefully connect the probe with the connector notch orlented n the | rane Recion o
mating position. Avold any rotational movement of the probs body versus the DAE cumasa by Domrige Beten S ] |
wehila turning the locking nut of the Connactor. The same care shall be used when
the probe from the DAE
Apseoveaty. Svon kit Tachncel Masager ' «Z 0
VR oy
e ey 3 02
TN EH1SCI0EAE DAE doxx ormamn S
Conica Mo DAE&-1245 W22 Pagn 1 ats
DC Voltage Measurement
Laboratory of AD - Conuarar Reschuton romina
Schrmid & Partner High Panger 1188 sy, Rl vange = 10, .+300 Y
Engineering AG Law Aange: [ Bn. dlcangeo L.
Pep— v o 3 02t Manerin
Aty o e o S () Callrston Pactors X v z
e e Ackrdtanin S o of o insirie o h EA <
gy o High Range 405285 + 0.02% (k=2) | 403,074 4 0.00% (k=) | 405.002 2 0.00% (k=2)
Nemnenl e S e e [Com Bange | w530 1750 ey | 398500 415 (2 | 4010752 1500 o
Glossary
data acquisiion electronics Connector Angle
Connectorangle  information used in DASY system to align probe sensor X to the robot
sy [ Comacir Amgia 1w EASY sy wavait
moe- N)v'»d and Interpretation of meters
DC Voitage Measurement: Calibration Factor assessed for use in DASY system by
‘compar with a calibrated instrument traceable to national standards. The figure given
‘cormesponds to the full scale range of the voltmeter in the respective range.
«  Connector angle: The angle of the angle
by & 100l inserted. Uncertainty is not required.
« The following parameter the technical informat
result from the performancae test and require no uncertainty.
*  DC Voltage Measurement Lineanity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of oftset voltage is Included in this
measurement
. ivity ofa posive o voltage on
the differential measurement.
«  Channel separation: Influence of a voltage on the neighbor channels not subject to an
put voltage.
* AD Converter Values /alues on the internal
comesponding to zero input voltage
+  Input Offser P ge results over a larg: of
2070 voltage measuroments.
» Input Offset Current: Typical value for information; Maximum channel input offset
‘current, not considering the input resistance.
«  Input resistance: Typical value for information: DAE input resistance at the connector,
during intermal auto-2eroing and during measurement.
«  Low Battery Alarm Voitage: Typical value for information. Below this voltage, a battery
alarm signal is generated.
+ Power consumption: Typical value fo information, Supply currents in various operating
modes.
ot No: OAEA-1245 2 Pagn 2615 Carilcua - DAE#-245_Way22 Pzt
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4. AD-Converter Values with inputs shorted

Appendix (Addilional assessments outside the scope of SCS0108) oasy P s
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Chaneelr+input 000 22 EE3 o0 5 Input Offset tossuroment
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Craanaix_ <iput e [T [
= - — S SrommtOmnt
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Chanseiz o npat o s 76 e = -
Ghanesiz - input sess i am [Goammiz = =
2. Common mode sensitivity 8. Low B Alarm Vol vales v tecens
e Sl LR Typical valuss Alarm Level (VOC)
vatoge | morsronata | avrso g 0 e 1 —
e £ wr ) [Suretri Ve I D 1
) sz e
Ghanea v 200 aen ) 9. Power .
= aez aa [Typicat vaiwen [smudlwn[:-nmmul Traramiting (mA)_|
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3. Channel separation
usy 28 Time: :
put oltags ¢m¥)_| Ghanne X () | Ghanssi ¥ ) | Ghaanel Z (V)
[Grameix 00 B T S
Channel ¥ 200 95 - e
e v :
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Callbration Laboratory of

Callbration Laboratory of

Aecosdbation Ho: SCS 0108

Accovaation o= SCS 0108

e o 22 £4
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Wohierl Ageeamat o e e cooraton scses

e | Auden Comcneno | EX-3001_Jui22 Sossery

| CALIBRATION CERTIFICATE

EX30V4 - SN:3801

Q4 AL 01, OA GAL: 120, OA CAL 146 OA CAL 234,
A GAL25.v)
Calibration, wu(wn for dosimetric E-fied prodes.

Catmaton oue July 21, 2022
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4 Impedance and return loss
Dipole CLA150 SN 4025
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/26 -314 / 47.8 /
2022/4/26 -30.9 1.59% 47.2 0.6
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
2022/4/21 -22.9 0.43% 56.9 0.2
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