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Tests

The aarles produttion process Used araws the Rmiston 1o test of fest articlas.
Complete texts wera made on the pre-seras Type No. GD 000 P40 AA, Sedal No. TP-1001 and on the

aenes fiest artcle Type No, QD €00 P40 BA, Seral No. TP-1008. Certain perametors have boen retesiod
uning furhar sarles ems (callod samplos) or are tested at sach itam,

Tost gm&mmn Units tosted
Dimensions omphant wim mco ’a;wmw (i e ( slrn ankle,
Sccargirg to. e CAD mogl. !
Material thickness | Compliant with the requirement 2mm +k 0.2mm in fat | First ankle,
of shell according 1o the standards and specific areds of #mol:u."
1314
Materal (hickness | Compliant with 1he requlrements m +/- 0.20M oL !m"'i First %’iﬁlo.
at ERP - Al ilams
Materal Dielectric paramaters for required 300 MHz - 6 GHz: Matarial
parameters fraquancies Relative parmittivity < 8, | samples
ta <0,
Materal resiativily | Tha matorial has been nsked (o be Pre-saries, |
compatible with the liquids dofned in | simulating hquids Flrst article,
o atandards if handled and clnaned Material
according 1o e instructions, samples
Observe tectinical Note for material
Sagang ompliant with the requirements < 1% typlcal < 0.6% i Prototypes,
accarding fo the standards. Mliad witn 158mm of Sample
Sagging of the flat section when flleg | HSLIGO and without teating
L with tissue simulating fiquid .
Swndards
1] CENELEC EN 50361
2] |IEEE St 1528-2003
3] IEC 62208 Pan |
(4] FCC OET Bulletin 85, Supplament C, Edition 01-01
() The IT'IS CAD e is detived from [2] and is also within ihe tal q vanta of the shapes of
the other documants
Conformity
Baged on the sample tasts above, we cartily that this ilem s in complience with he uncadsinty
requirements of SAR messuremants specified in stansacds {1) 10 (4],
Date 07.07 2005
o Enginesriag AQ
Signature ! Stamp o on
o W epaig,cam, hrpiwaw.anedg.com
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Client SGS Certificate No:  23J02Z80049
CALIBRATION CERTIFICATE
| Object D7850V3- SN: 1015
CabrianProscune FF-211-003-01
Calibration Procod for dipoe kits
Cabration date: Saptamber 18, 2023

| This calibration Cortificate documents the traceabllity to national standards, which reakize the physical units of
maasurements (S1). The measuremants and the uncartainties with confidence probatality sre gven on the following
| pages and are part of the certificate

- Al calbrations have been conducted in the dosed laboraory facilty: environment temperature (2243rC and
humidity<70%.

Caibeation Equipment used (MATE critical for caliration)

Prmary Standards D7 Cal Dale (Caibrated by, Cerfificato No.) _ Scheduded Calibrason |
Powee Mater NRP2 106277 22-Sep-22 (CTTL, No J22X00561) Sep-23
Powee sensor NRPES | 104201 22-Sep-22 (CTTL, No.J22X00861) Sep-23
Roference Probe EXIDVA | SN 3617 31-Mar23CTTL-SPEAGNo.Z2360161) Mar-24
DAE4 SN1S56 11-Jun-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standangs | 10 # Cal Date (Calibrated by, Cerificate No.)  Scheduled Calibraton
Sigral Generator E4436C | MY4B071430 05-Jan-23 (CTTL. No. J23X00107) Jan-24
Netwark Analyzer ESO71C | MY46110673  10-Jan-23 (CTTL. No. J23X00104) Jan-24

Nama Function Signature
:‘C‘t"""“’f 2Zhao Jing SAR Tost Enginoar 41
}“"""’""V' Lin Hao SAR Test Engineer Mf &
Z
|
ved
Approved by Qi Dianyuan SAR Project Leader 307

Issued: Seplamber 26, 2023
s calltbeation cartificate shall not ba reproduced excapt in full without written approvel of the labaratory.
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AdL No.S2 HuaVusmBe Road, Haidisn Dotnet, Beijing, 100001, Chang
Tel +85-10-62304633.2117

Bl emfiicaktsc.on Bitp e cale L on
Glossary:
TSL tissue simulating bquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IECNEEE 62209-1528, "Measurement Procedure for The Assesament of Specific Absorption
Rate of Human Exposure o Radio Frequency Fields from Hand-held and Body-mountad
Wireless Communication Devices- Part 1528: Human Modeis, Instrumentation and
Procedures {Frequency range of 4 MHz io 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Ihthods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position ifs feed
point exactly below the center marking of the flat phantom section, with the arms onented
paraliel to the body axis.

« Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted power, No uncertainty required

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

+ SAR measured: SAR measured at the stated antenna nput power,

e SAR normatized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

»  SAR for nominal TSL parameters: The d TSL par s are used to caloulate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a8 coverage probability of approximately 85%.
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CAICT

Measurement Conditions
DASY sysiem configuralion, 35 (60 &5 not givan on page 1
DASY Version DASYS2 V52,104
Advanced Extrapalation
Trighe Fist Phantomn 51C
15 mm with Spacer
| o, dy, dz » Smm
TEO MMz £ 1 MG |
Head TSL parameters
Tha folowing parsmedars und wure appied .
Temparature Permittivity Conductivity
Nomvinal Head TSL parametors 20°C a0 0.30 mho'm
Moasured Head TSL parametors (220:0.2)"C 420+6% 0.87 mhoim 26 %
Hoad TSL temperature change during test <10°C — —
SAR result with Head TSL
| SAR averagad over 1 o’ (1 g) of Head TSL Condition |
SAR massurad | 250 miW input power 212 Wikg
SAR for Head TSL | normatized %o 1w

SAR averaged over 10 ¢’ (10 g) of Mesd TSL

Coexstion

5,61 Wikg £ 18.8 % (k=2)

SAR mansured 250 mW input power 1.37 Wkp
BAR for | Hoad T5L pas normaized 10 1W | 5.56 Wikg £ 18.7 % (k=2)
Certificate Noo 2302780049 Page 3 of
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antsnna Parameters with Head TSL

rpedance ransiormed o feed point 5230+ 1130
Ratum Logs «32.18

General Antenna Parameters and Design

Elecrical Delay {one ditecton) 0.544 ng

Aflar long term use wiah 100W radiated power, only & slight warming of the dipole near the fead-point can
b messured.

Tha dipole ks made of standard samingid coaxial cable, The canter conductor of e Teading line is directly
connectad to the second am of the dipole. The antenrna is theeelore short-drcultad for DC-signals. On soma
of the dipoles, small end caps are added (o the dpole arms in order %o improve matching when loaded
#coording 1o the position as explained In the *Measurement Conditions® paragraph. The SAR data are not
affectad by this change. The overall dipols lengtn Is stll according to the Standard.

No excessive forca must be appliad 10 the dipole amms, because they might bend or the soldered
connections naar the fead-point may be damagad

Additional EUT Data

{ Manutacturad by SPEAG
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DASYS Validation Report for Head TSL, Date: 2023.09-18
Test Laboratory: CTTL, Beyjing, China
DUT: Dipole 750 MHz: Type: D750V3; Serfal: D7SOVI < SN: 1018
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: = 750 MHz, 0 = 0.87 S/m; &= 42.01; p = 1000 kg/'m’
Phastom section: Right Section
Messurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN361T; CoavF(10.1, 101, 10.1) @ 750 MHz; Calibrated;
2023-03-31

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

« EBlectronics: DAES Snl556; Calibrated: 2023-01-11

« Phantom: MFP_V5,1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASYS252.104(1535); SEMCAD X 14.6.14(7501)

Dipate Calibration/Zoom Scan (Tx7x7) (Tx7x7)/Cube 0: Measurement grid: dx~5mm,
dy=5Smm, dz=5mm

Reference Value = 5431 Vim; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 3.43 Wikg

SAR(] g) = 212 Wikg: SAR(10 ) = 1.37 Wikg

Smallest distance from peaks to all points 3 dB below = 192 mm

Ratio of SAR at M2 to SAR at M1 = 62%

Maximum value of SAR (measured) = 2.94 Wikg

48
')

2.4
427
44
258

VLBH

0dB = 2.94 W/kg = 4,68 dBW/kg

Centificate No: 23J02230049 Page 5 of »

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIESS AR I R i BT RIS IR 00K - AHEREANFHHFA] - A E I -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd

SARRAHRSF ULF | 1(886-2) 2209-3279 f (886-2) 2298-0488 WWW.tW.SgS.com

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37#* % 7 % % 374 A £ Fl % 7 1§ 134 5%

| Member of SGS Group



Report No. : TESA2404000214E5
Page: 7 of 48

CALIBRATION LABORATORY

€777 55 ¢ ag CAICT

Add: No.S2 HuaYeanTlel Rosd Makdisn Diseict, Scijmg, 100191, Chitn
Ted + B0 10-620044533.2107
Eomat endifcalorn on P www ot a0 o0

Impedance Measuremeant Plot for Head TSL

wi il T » T
> . 1
v
‘ -~
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Client 5GS Cortlficate No:  23J02Z80050

CALIBRATION CERTIFICATE

Object Da3SV2 - SN: 44063
Calibragion Procedurs(s) FE-211-003-01

Calibration Procedures for dpole validation kite
Calfibeation date: Septamber 20, 2023
This calibration Caertificate documents the traceability 10 national standards, which realize the physical unis of
measurements (S1). The measurerments and the L with confidence probability are given oa e following |
pages and are part of the certificate.

Al caibrations have been conducted in the dosed laboratory faclity: snvironment temperature (Zzs3)c and |
humidity<70% |

Calibration Equipment used (MATE crical foe calibration)

Primary Standards D# Cal Date (Cafibraled by, Coriéicate No) _ Scheduled Cabraticn |
Power Metsr  NRP2 106277 22-S0p-22 (CTTL. No.J22X09561) Sep-23
Power gensor NRPBS 104221 22.8ep-22 (CTTL, No. J22X05561) Sep-23
Referonce Probe EX30V4 | SN 3617 31-Man23(CTTL-SPEAG No.223-60161) Mar-24
DAE4 SN 1556 11-18n-23{CTTL-SPEAG No.223-60034) Jan-24

Seccadary Standards | I0# Csl Date (Calibrted by, Certificate No.)  Scheduied Calbration
Signat Genurator EA436C | MY48071430  05-2an-23 (CTTL. Na, J23X00107) Jan24
NetwarkAnalyzor E5071C | MY46110673  10-Jan-23 (CTTL, Na. J23X00104) Jan-24

Name Function Signature

Calibratod by: Znao Jing SAR Tost Enginoer £

Reviewed by: Lin Heo SAR Test Engineer mff #s

Approved by: Qi Disnyuan SAR Project Leader 0%,

Issuad: Saptember 26, 2023
This calibration carticate shall not be reproduced except in full without witton approval of the laboratory.
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Pl emfiSoniat we oo MW G LA o8
Gl :
TSL fissue simulating liquid
ConvF sensitivity in TSL / NORMx v,z
N/A not appiicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62200-1528, "Measurement Procedure for The Assesament of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wirsless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Meothods Applied and Interpretation of Parameters:

« Measurament Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

* Antenna Parameters with TSL: The dipole s mounted with the spacer to position its feed
paint exactly below the center marking of the fiat phantom section, with the arms orlented
parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted power. No uncertainty required,

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

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

* SAR normalized: SAR as measured, normalized (o an inpul power of 1 W at the antenna
connector

* SAR for nominal TSL parameters: The measured TSL parameters are used (o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement muitiplied by the coverage factor k=2, which for a normal distribution
Corresponds 1o & coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not gven on pege 1 -
| DASY Version DASYS2 V52104 ]
.
Extrapolation Advanced Extracclation |
Phantom Triphs Flst Prantom 5 1C
Distance Dipole Center - TSL 15 mm with Spocer
| Zoom Scan Resolution &, dy, dz = 5 mm
Froquency B35 MMz £ 1 MMz
Head TSL parameters
Tha folowsrg paramators and cakculatons wereappled. -
| Temperature | P Ivity Condsctivity
! 0 SRR, St - ) |
Nominal Head TSL paramedors 20°C a5 0.80 mha/m
Mozasurod Head TSL parameters 220:0)°C 412286% 108 mhom t 6%
Hoad TSL temperature change during test «<10°C — -

SAR result with Head TSL
| SAR averaged over 1 cm’ (1 g) of Huwd TSL . Conditon
SAR moasurod 250 MW input powsee 2.37 Whg
SAR Yor nominal Head TSL perametem normalized % 1W 0.53 Wikg = 18.8 %, (k=2)
BAR avaraged aver 10 cm' (10 g) of Head TSL Conuition
SAR massred 280 mW Input power 1.52 Whg
SAR for nominal Head TEL paamatens nomsdized to W 611 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

: TESA2404000214E5
of 48

CAICT

impecance, ransiormed 10 feed poimt B0+ 4290

i
,
| Reten Loss - 26,648

General Antenna Parameters and Design

Elactrical Delay (one directon) l 128

After long tarm use with 100W radiated power, only a slight warming of the dipole near the feed.point can

be measured.

The dipole is made of standard semingid coaxial cable. The canler canducior of the feeding line i directly
connecied 1o the second am of the dipole. The antenna is therefore short-circuied for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms In order to improve matching whan loaded
according 10 the p ) 85 Oxp In tha *M ement Condmons” paragraph. The SAR data are not

affacted by this change. The ovarsll dipole length i siif according 10 the Standard.

No axcessive force must be spplied Lo the dipole arms, becausa they might bend of the saideced

connactions near the feed-point may be damaged,

Additional EUT Data

Manuachirad by | SPEAG
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DASYS Validation Report for Head TSL

Test Laborutory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DEISVI; Serial: DE3SVI - SN: 44063
Coenmmunication Systern: ULD 0, CW; Frequency: 835 MHz

Report No. : TESA2404000214E5
Page: 12 of 48

CAICT

Date: 2023-09-20

Modium parameters used: { < 35 MHz; o = 0,892 S/m; g, = 41.18; p = 1000 kg/m*

Phantom scction: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)
DASYS Configuration:

o  Probe: EX3DV4 - SN3617; ConvF(10.1, 10,1, 10.1) & 8§35 MHz; Calibrated;

2023-03-31
o  Sensor-Surface: 1.4mm (Mechanical Surfiace Detection)
« Electronics: DAE4 Snl536; Calibrated: 2023-01-11

« Phantorn: MFP_V5,1C (20deg probe tilt); Type: QD 000 PS1 Cx; Seriul: 1062

o  DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Callbration/Zoom Scan (7x7x7) (7x7x7)Cube (- Measurement grid: dx=Smm,

dy=Smm, dz=5mm

Reference Value = 57,75 Vim; Power Drift = .02 dB

Peak SAR (extrapolated) = 3.88 Wkg

SAR(1 g) = 237 Wikg; SAR(10 g) = 1.52 Wikg

Smallest distance from peaks to all peints 3 dB below = 16.2 mm
Ratio of SAR at M2 to SAR at M| =~ 61,6%

Maximum value of SAR (measured) = 332 Wikg

0d8 = 3.32 W/kg = 521 dBW/kg
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Impedance Measurement Plot for Head TSL

: TESA2404000214E5
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N v CRIRATCH
Add: N A2 ewYuantiel Road, Hasdian Disricr, Begng, 100191 g " CRA LOSTO
Tek +KA-10-62MMA35-211 1
Eouid enfilcaictac e Pt W ot a0 .00

clllen_( 5GS Cortificate No:  23J02Z80052

Otject D1750v2 - SN: 1008

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

Calibration Procedures for dipole valdation ks
Calitration data; Septomber 19, 2023

Thiz calivrason Certificate docurmants the traceabiy to national standerds, which realize the physical units of
r veants (S1). The s and the uncariainties with confidence probability are given an the following
pages and are part of the certificate

All callbrations have besn conducied in the closed laboratory fadility; emdronment lemperature (22431C and
humidity<70%

Calibeaion Equpmant used (MATE critical for callbration)

Primary Standards o# Cal Date (Calibrated by, Certificate No.)  Schaduled Calioration
Power Meter NRPZ 106277 22:Sep-22 (CTTL, No.JZ2X05661) Sep-23
Power sensor  NRPES | 104291 22:Sep-22 (CTTL, No.J22X08661) Sep-23
Redaronce Probe EXI0V4 | SN 3617 31-Mar-23{CTTL-SPEAG No.223-60161) Mar-24
DAES SN 1556 1-Jan-23(CTTL-SPEAG, No.223.6004) Jan-24
Secondary Standards ID# Cal Date {Caibrated by, Cartificate No.)  Scheduled Caltration
Signal Genorator E4A438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
Network Analyzor ES071C | MY46110673  10-Jan-23 {CTTL, No. J23X00104) Jan-24

Name Function Signature
Calibroted by: Zhao Jing SAR Test Engineer -ﬁ i.l
Reviewed by: Lin Hao SAR Test Engineer :s{ %7
Approved by: Qi Diaryuan SAR Projoct Laader e
G

Issued: September 26, 2023
This caltiration certificate shall not be reproduced axcept in full without writton approval of the laboratory.
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ASL: M52 Huua VewnBei Runid, Haidien Divirict, Beijing, 100191, China
Tel: «BS-1 0523046332017

Bl enlBxuictaccn Rip O www ot s on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IECAEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Flelds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures {Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz™

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further detaiis are available from the Validation Report at the end
of the cartificate, All figures stated In the certificate are vaild at the frequency indicated

» Antenna Paramelters 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
paraliel to the body axis.

« Feed Point Impedance and Retum Loss: These paramelers are measurad with the dipole
positioned undor the iquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector (0 the feed poinl. The Return Loss ensures low
reflectod power. No uncertainty required.

» Elsctncal Delay: Cne-way delay betwaen the SMA connector and the antenna feed point.
No uncertainty required.

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

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

* SAR for nominal TSL parameters: The 1 ed TSL p s are used 1o calculate the
neminal SAR result,

i
The reported uncertainty of measurement Is stated as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for @ normal distribution
Corresponds to a coverage probability of approximately 95%
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CALRRATION LABORATORY

Add: No 52 Hua YeenBel Roud, Haidien Destrict, Beijing, 100191, Ching
Tel +B& 1043046232117

Eamuil: eonf§icesctac o0 [ )
Measurement Conditions
DASY wystam configuration, as far as not gven on page 1
| DASY Vorsion \ DASYS2 52104
| Extrapolation Advaroed Extrapotation
| Phantom Trigle Fiat Phantom 5 1C
| Distancs Dipals Canter - TSL 10 mm with Spacer
. Zoom Scan Resolution dx, dy, dz = 5 mm
Froquency 1750 MMz £ 1 Nz |
Head TSL parameters
The fofowing > and wore applied o
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 20°C 401 1.37 mhaém
Meassured Head TSL paramaeters (220:02)'C 400=28% 141 mhom 26 %
Head TEL tenpernture change during test | «10°C _— —

SAR result with Head TSL o —_—
SAR averaged over 1 cmi” {1 g) of Hasd TSL Condtion -
| SAR measured 250 mW ngest power 9.27 Wikg
| AR for Haad TBL p . normalized to W A WKg £ 10.8 % (k=2)
SAR avernged over 10 cm’ (10 g) of Head TSL | Condson
SAR measured 250 mW nput powes 4.50 Wkg
SAR %o nominal Head TSL paremeerns normalized to 1W 19.4 Wikg £ 16.7 % (k=2)
Certificate Nov 2302730052 Page 3 of &
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AGE N 52 Thua YuasBel Rowd, Flaidies Diesict, Boging, 100198, Chiss
Tel: “B6- 1062304633117
Eamail; omfShowsn ac on NP W oS 00

Appeondix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Ampadancs, ransianmed (o feed point £8.70+ 0.06)0

Return Loss - 37 AdB

General Antenna Parameters and Design

Electrical Dalay (6 drction) I 1126 s

Aftar long term use with 100W radiated power, only & sight warming of the dipole near the fead-point can
ba measurad.

The dipole is made of standard semirgld coadal cabia. The center conductor of the feeding line is diractly
connecied 1o the second am of tha dipola, The antenna is therefore short-dircuited for DC-signats, On some
of the aipoles, small end caps are added to the dipcle arms In order % Improve matching when loaded
BCConding 1o the position & explaned in the "Measurement Conditions* paragraptl. The SAR data are nal
afectad by this change. The overal dipola length Is stil ocoeding to the Standard.

No excessive force must be appéed 10 the dipole amms, bacause Sey might bend o the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSI, Date; 2023-409-19
Test Laboratory: CTTL, Beijing, China
DUT: Dipele 1750 MHz; Type: DITS0V2; Serial: DI7S0V2 - SN: 1008
Communication System: UID 0, CW; Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: £= 1750 MHz o = 141 S'm; & = 40,02, p = 1000 kg'm’
Phantom section: Right Section
Measurement Standard: DASY 5 (IEEEJEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: EX3DV4 - SN3617; CoovF(8.4, 8.4, 8.4) @ 1750 MHz; Calibrated:
2023-03-31

*  Sensor-Surface: [dmm (Mechamcal Surface Detection)

o  Electronscs: DAE4 Sn1556; Calibrated: 2023-01-11

o  Phastom: MFP_VS.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

Dipele CalibrationZoom Scan (7x7x7) (Tx7x7)/Cube 0: Messurement grid: dx=Smm,
dy=5Smm, dz~Smm

Reference Value = 95,34 Vim; Power Drfi ~ -0.02 d8

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) =927 Wikg: SAR(10 g) « 4.9 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54%

Maximum value of SAR (measured) = 14.4 Wkg

-13.4a

Jer " L

-
0dB =~ 144 Wlkg = 11.58 dBW/kgy
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Head TSL Date; 2022-07-06

T'est Laboratory: CTTL, Beijing, Chin

DUT: Dipole 1900 MHz; Type: D1900V2; Serial; D1900V2 - SN: 5d142
Communication System: UID , C'W; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium paramoters used: £= 1900 MHz; o= 1,391 S/m; £ = 39.78; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/,

DASYS Configuration

NSIC63.19-2007)

» Probe: EXIDV4 . SN1846: ConvF(7.95, 7.95, 7.95) @ 1900 MHz; Calibrated:
20224

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

o Electronics: DAE4 Snl 556; Calibrated: 2022-01-12

o Phantom: MFP_V3.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

o DASYS5252.10.4(1535), SEMCAD X 14.6.1475010)

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

Reference Value = 97,12 Vim, Power Drift = 0.02 dB

Peak SAR (extr Wikg

SAR(I g) =9.96 Wikg; SAR(10 g) = 5,13 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =352.8%

Maximum value of SAR (measured) =

a8
]

DJ.SI ‘
117
10,75

-14.34

-17.52

0 dB =~ 15.8 W/kg = 11.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client AUDEN Certificate No:  J23Z60293

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d142

Calibration Procedure(s) FF-211-003-01
Calibration Procedures for dipole validation kits

Calibration date: June 14, 2023

This calibration Certificate documents the traceabdity to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2213yC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) _ Scheduled Calibration
Pawer Meter NRP2 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S | 104291 22-Sep-22 (CTTL, No.J22X08561) Sep-23
Reference Probe EX3DV4 | SN 3617  31-Mar-23(CTTL-SPEAG No.Z23-60161) Mar-24
DAE4 SN 1556  11-Jan-23(CTTL-SPEAGN0.Z23-60034) Jan-24
Secondary Standards | ID# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer ﬁ f)

Reviewed by: Lin Hao SAR Test Engineer 2%

Approved by: Qi Dianyuan SAR Project Leader c§¢4\/

Issued: June 19, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beiging, 100191, China
Tel: +86-10.62304633.2117

E-mail: citl@chinatel com hatpe/www.ealcLac.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

Report No. : TESA2404000214E5

of 48

CAICT

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point iImpedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

Electrical Delay: One-way delay between the SMA cennector and the antenna feed point.
No uncertainty required.

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Certificate No: J23Z60293 Page 2 of 6

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIESS AR I R i BT RIS IR 00K - AHEREANFHHFA] - A E I -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd.

FARBPHEST LF

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# % T " % #74* 2 £ Fl % 7 1 i 134 55
1 (886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com

| Member of SGS Group



Report No. : TESA2404000214E5
Page: 24 of 48

CALIBRATION LABORATORY

&7I7L s b eaq CAICT

Add: No.52 HusYunnBei Roed, Haidian District, Beiping, 100191, China

Tel: +86-10-62304633-2117
E<maik: ctti@chinattl.com hitp://www.caicl.occn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 1900 Mz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 40.0 1.40 mho/m
Measured Head TSL parametors (220202)°C 41.126% 141 mhoim £ 6 %
Head TSL temperature change during test <1.0*C —— -
SAR result with Head TSL
SAR averaged over 1 cni’ (1g) of Head TSL Condition
SAR measured 250 mW input power 9.95 Wikg
SAR for nominal Head TSL parameaters normalized to 1W 30.9 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 515 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.86 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 51.50+ 5.13j0
Return Loss - 25.608

General Antenna Parameters and Design

Electrical Deday (one direction) 1.103 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms In order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change, The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might band or the soldered
connections near the feed-point may be damaged,

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 2023-06-14
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DIS00V2 - SN: 5d142
Communication System: UID 0, CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; ¢ = 1.408 S/m; ¢ = 41.07; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.14, 8.14, 8.14) @ 1900 MHz; Calibrated:
2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASY35252,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 97.44 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(1 g) = 9.95 W/kg; SAR(10 g) = 5.15 W/kg

Smallest distance from peaks to all points 2 dB below = 9.1 mm

Ratio of SAR at M2 to SAR at M1 = 53.7%

Maximum value of SAR (mcasured) = 15.6 W/kg

-3.53
-1.06
-10.60

-14.13

-17.66 . L -—
0dB = 156 W/kg = 11.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SGS Certificate No:  J23Z60374

Objsct D2450V2 - SN: 726

Calibration Procedure(s) FF-Z11-00301

Calibration Procedures for dipole validation kots
| Calibration date: August 28, 2023

: This caltiration Certificate documents the traceability to national standards, which realize the physical units of
| measurements (Sf). The measuwrements and the uncanaintise with confidence probiability ars given an the following
‘ pages and are part of the certificate.,

| All calibeations have been conducted in the closed labomtory faclity: environment temperature (22:9r¢ and
humidity<70%

Cafibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Data (Callbrated by, Certificats No)  Scheduled Calibration
Power Meter  NRP2 | 108277 22-8ap-22 (CTTL, No.J22X09561) Sep-23
Power sansor  NRPBS ‘ 104291 22-80p-22 (CTTL, No.J22X08561) Sep-23
Refarence Probe EX3DVA | SN 3817 31-Mar-23(CTTL-SPEAG No.Z23-80181) Mar-24
DAES ‘ SN1656  11-Jan-23(CTTL-SPEAG N0 223-60034) Jan-24
Secandary Standards D#¥ Cal Dato (Calibrated by, Centificate No.) _Sobewled Calibration
Signal Genarator E4438C | MY4B071430 D5-Jan-23 (CTTL, No. JZ3X00107) Jan-24
NetworkAnalyzer ESO71C | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calbrated by. Zhao Jing SAR Tast Engineer -,1 {

Reviewed by: Lin Hao SAR Tast Engineer Wik

Approved by!

Qi Disnyuan SAR Project Leader g-‘uzy&
lssued: September 1, 2023
This calibestion cartificale shall not be reproduced except in full without written approval of the laboratory.
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TTI spea g CAICT

Ad2: No52 HeaaYumbe Rond, Huidan Doy, Betjing, 100191, Chins
Tel: +86-10-62504635.2117

E-meal codpehinastl com At www calet s on
Glossary:
TSL tissue simulating Nquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Parformed According to the Following Standards:

a) |[EC/IEEE 62209-1528, *“Measurament Procedure for The Assessment of Specific Absorption
Rate of Human Exposura to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parametars with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
paraliel to the body axis.

» Feed Point Impedance and Relum Loss: These parameters are measured with the dipole
positioned under the iquid filed phantom, The impedance stated is ransformed from the
measurement at the SMA connector o the feed point. The Refurn Loss ensures low
reflected power. No uncertainty required.

» Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
No unceartainty required.

» SAR measured: SAR measured at the stated antenna Inpul power.

» SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

s SAR for nominal TSL parameters: The measured TSL paramelers are used to calculats the
nominal SAR result

The reported uncertainty of measurement s stated as the standard uncertainty of
Measurement multiphed by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%,
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Add: No 52 HeaYsanDel Road, Haiden Dismice, Beijing, 100191, Ching
Tel: «36-10-62304633-2147

Bl cndiedenan com g e conct ac.cn
Measurement Conditions
QASV systam configuration, a5 far as not given on page 1
| DASY Version DASYS2 52404
Y Extrapolation Agvanced Extrapolation
| Phantom Triple Flat Pharom 5.1C
| Distance Dipole Contee - TSL 0mm wih Spacer |
'?om Scan Resolution T dx. dy, dz = 5 mm
j Frequency - | | 2:;0‘;: 1 Miz
Head TSL parameters
The folowing pé el calculgtions were uepled
| Temparaturs Parmittivity Conductivity
| N ! Hoad TSL 220°C 392 1.80 mho/m
| Measurod Head TSL paramaters T220202)°C | 20026% | 184mboms6% |
Head TSL wm:h.m during test <1.0°C - -
SAR result with Head TSL
SAR avoraged over 1 em’ (1 g) of Hoad TSL Candition
SAR maasurod 250 mW input power 1535 Wikg
SAR for nominal Haad TSL parsmaters normalized to 1W 53.4 Wikg 2188 % (mT
SAR averaged over 10 ¢m’ (10 g) of Mead TSL Candition |
SAR measureg v Azso mW input power 626 Wikg
»smcmmu;;d Head TSL paramelars ' normallzod ta W 240 Wikg £ 18.7 % (k=2)
Certificate Noc 123260374 Page 1 of 0

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FrIESS AR - S R B B T (A0 RS CREAOOR » A AREA N B FHFFA] - R A -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The

Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd.

SHRAPHRSF AT

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# % T " % #74* 2 £ Fl % 7 1 i 134 55
1 (886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
| Member of SGS Group




Report No. : TESA2404000214E5
Page: 31 of 48

T7I. 5 b6 8 g CAICT

Add No 32 Hua YoanBet Road, Haltan District, Betjing, 100191, Chass
Tel: +86-10-62304633.2117
E-mail ctddgohinatil com hprewweaictac.en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

| Impedanca, transtammed to feed point 53204 73910
| Retum Loss - 22 208

General Antenna Parameters and Design

iEIeMwDoluy {one divection) 1,059 ns

Aftor lang term use with 100W radiated power, only a sfight warming of the dipole near the fead-pont can
be measured

The dipole is made of standard semingid coaxial cable, The canter conductor of the feedng line s directly
connecied to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added Lo the dipole arms in ceder 1o improve matching when loaded
sccording 1o the position a6 explaned in the "Measurement Conditions™ paragraph. The SAR data are not
affectad by this change, The overall dpale length is still according to the Standard

No axcessive force must be applied to the dipole arms, bacause they might bend or the sciderad
connections near the foad-point may be damaged

Additional EUT Data

re—r [ N
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Add No 32 HemYemBel Road, Haldes Districe, Betjing, 100191, Ohine
Tel: +86-10-62308633.2117
E-reel colichisatd cotm StpSwwes calet ac.on

DASYS Validation Report for Head TSL Date: 2023-08-28
Test Laboratory; CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 728
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parumeters used: = 2450 MHz: o = 1.835 S/m; g, = 39.03; p = 1000 kg/m’
Phantom section: Right Seetion
Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

* Probe: EX3DV4 - SN3617; ConvF(7.68, 7.6K, 7.68) @ 2450 MHx; Calibruted:
2023-03-31

* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P5SI Cx; Seral: 1062

« DASYS2 52.10.4(1535), SEMCAD X 14.6,14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=3$mm,
dy=5mm, dz=5mm

Reference Value = 98.25 Vimy, Power Drift = 0,04 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(] g) = 13.5 Wikg; SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 49.1%

Maximum value of SAR (measured) = 22.4 Wikg

1322

17.63

2204 . =

0dB = 22.4 W/kg = 13,50 dBW/kg
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777 s p e 8 g
CAUBRATION LABORATORY
Add: No 57 HeaYumBei Road, Haillees Diseict, Beijmg, 100191, Chiss

Tel: +86-10-62304633-21)7
Bomail; ettl@chinat), com hitpe\'www, cctac on

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of L8, chwalzsviscier Kallbrierdanst
Schmid & Partner S 8 :-mu-»u::unp
Engineenng AG e ¢ Servizio sviraer & tarmes
Zoughwanstracse £, 5304 Zurleh, Switzertand N S Swias Catbrmson Service
by the Swite Serven (SAY) Accraditation he.. SCS 0108
The Swiss Accedilation Secvice x one of the Mgnatones to the £4
A for the of ifh

Tris Caibratkan cardcatn GOCUTANES N8 YA00ANELy W natervel sandonds, which sa0fe U Shyscal s of menETanens 184
Ta wrdd the win D Ghvan 00 the Wowing pages and 2 (ot of Be ceticetn

A v haen n Ihe cosed v Pty perative (22 £ 31°C ang oty < TUN

Cakzuacn Eqeomon imed (MATE crlor Sor calbrason)

Primary Stantords oy Gai Date (Coreste S | Setedued Caltratens
| Power mats NRF2 Sh:104TTY 3-Ner 23 (N, 21703804 TIE0S Mar-24

Power sarscr N 25 SN 10xs 3-Nawrd3 (No. 247.03804) Mor 4

Pirase baeacr NP 291 SN 105248 -Mar-20 (No. 217.03805) Mor 24
| Rusburrrcn 70 o0 Atestianoe EN BHITM (31H) 30-Mar23 (No. 21703808 Mar24

Tepw miemanh comtinasen SN I10007 00027 30.Man2) o 247-30%9) Mar 24

Wwtrence Probe EXZ0VE SN TR O3-Nurv- 2% (N 820740 _Nore23) w24

DREL SN 00023 (. DARA-001_Oa23) et 24

Becosdiry Swardarm los _ Chack Date (n house) Schediied Cheox
Pomwer muter £81198 | SN EIOIMTD 2000014 (o erenm check Oct27) I fussan chwck: Oct-24 |
[ Powmr semor HP Bat1A BN US3TZO278) 270515 (0 towmn check D53Q2) I humm check Octad
Power sermaor HP 84314 SN MY4106315E GF-Cxt-13 (im toune chack Ot2) In howms check: Dci 24
RF genertor RES BUT-00 SN Y0092 15-2em 13 9n towme check Oci22) I fowen check: Ocv-24
Netwoi Afsdyzwr Aglert TEXDA | GN. USSE4TY 3108014 Om rouse check Dot-22) In howsa check: Dot 3¢
E Cabtrutar try
| Agoroved by

ISl Jaruary 22, 2004
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Calibration Laboratory of
. S Schwelredscher Kallteirdienst
Schmid & Partoer G Borvics seties dialonnagu
Enginearing AG Sarvielo sviezuro & teestura

Tewghaussirasse 43, 8006 Zurleh, Saitearsns S Swiss Calitestion Sarvice
Aooredtiod by e Swiss Acoetusen Swrass (SAS) Accrdiiation Mo . SCS 0108
The Swias Accradiation Sarvice is ane of the signatlones to the EA

M A tor the of ceniteates

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL / NORM x.y,z

NIA not applicable or not measured

Callbration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assesament Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Davices - Part 1528; Human Models, Instrumentation
And Procedures (Fraguancy Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY Systerm Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further detalls are available from the Valkiation Report at the end
of the centificate, All figures stated in the certificate are valid at the fraquency indicated.

* Antenna Parameters with TSL: The source s mounted in a touch configuration balow the
centor marking of the fiat phantom

* Relurn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power, No uncertainly réquired

* SAR measured: SAR measured at the stated antenna inpul power

* SAR nommalized: SAR as measured, normalized 1o an Input power of 1 W at the antenna
connecior

» SAR for nominal TSL parameters: Tha measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement i stated as the standard uncenainty of measurement
multiplied by the covarage factor k«2, which for a normal distribution corresponds to a coverage
probability of approximately 85%

Conifcam No: DZE00V2-1068_Jan24 Page 2ot 6
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Measurement Conditions

DASY gysiem configuration, as far as not given on page 1

Report No. : TESA2404000214E5
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DASY Varsion DASYSZ ViS22 104 |
Extrapoistion Advanced Extrapotation S
Phantem | Maodurar Flat Phantom |
| Distance Dipoie Center - TSL ] 10 mm with Spacer
| Zoom Scan Resolution ax, gy, dz « 5 mm - |
’ ‘quu-m:yA =1 2000 Mz 2 1 M2
Head TSL parameters
llowrg parameters and cakulutors wers spoied
Temperature Per ¥ Condy y
| Nommal Hoad TSL parameters 20C 30 1.98 mhgim
Meanuired Head TSL parametars (220202)°C 7926% | 2402 mnam 6%
Mead TSL I-mulx;t;ch‘nnqe Wlut <0s5°C raes
SAR result with Head TSL
W averagoed over 1 om’ {1 g} of Head Yl'l'. Condecn
SAR measuned o 250 m;;:.u‘-o; powar | 14.3 Wikg |
SMi for ncmlm_z_l _l_!ean TEL paramatarns normakzed 1o W 56.0 Wikg £ 17.0 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL condice ]
SAR measursd 250 miW Inpul powes 6.36 Whg

| SAR for nominal Head TSL parameters

nermatzed 1o W

252 W}\’gr: 16.5 % (W=2) |

Certficain Noo D200V 1008 _Jand4
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedances, lr:rE!cnm 1o foed port [ aaBn-24 0

Return Loss | -8 dB

General Antenna Parameters and Design

| Elecinioa Defay (ore draction) ] 1153 08

After long berm use with 100W radialed power. coly & shight warming of the dipale near $1a JeadpOKN Can be messrsd

The dpole s made of sandand simirgd caasinl cable, The canter conducior of the Taading ine is directly conrecied to the
second am of tha Spole. The acderns i thamiore shorh-orecuited for DC-aignis. On some of the dipoles. small end caps
ana added 1o the dipoks ams in ceder o improve matching when lcaded acoanting 1o tha position a5 explaned 0 e
"Maaswament Conduions” paragraph. The SAR data a0 not affacked by ?is change. The overal cipale leng is st
acooeding 10 the Standard i

NG sxoatsive force must be sppiind 1o the dipole anms. becauss ey might bend or the soklonsd connecions reer (he
feecpoint may be damaged

Additional EUT Data

Mru(::':.tid hy S.T'ERC; _]

Canifcate N D600

Pace a0l i
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DASYS5 Validation Report for Head TSL

Date: 22.01.2024
Test Laborasory: SPEAG. Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1005

Communication Systeen: UID 0« CW; Frequency: 2040 MHz

Medium pansmeters used: £+ 2600 MHz 6 = 2.02 S/im: & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

Messurement Standand: DASYS (IEEETEC/ANSE C63.19.2011)

DASYS2 Configuration;
s  Probe: EX3DVA - SN7349; ConvF(7.84, 7.84, 7.84) @ 2000 MHz; Calidruted: 03.11.2023
o Sensor-Surfoce. | 4mm (Mechamical Surtisce Detection)
»  Electronics: DAEA Sn60); Calibrated: 03,10.2023
o Phantom: Flat Phantom 5.9 (froot), Type: QD 000 P50 AA; Serial: 1001

o  DASYS252.10.41535); SEMCAD X 14.6,147501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (Tx7x7)/Cube 0:
Measuremnent grid: dx=Smum, dy=Smm, dz-5mm

Reference Value < 116.7 Vim: Power Dnift = 0,01 48

Peak SAR (extrapolated) = 284 Wikg

SAR(] g) = 14.3 Wikg: SAR(I0 g) = 6,36 W/kg

Smallest distance from peaks 1o all points 3 dB below = 8.9 mm

Ratio of SAR a1 M2 10 SAR at M1 = 50.1%

Miximum value of SAR (measured) = 21.4 Wikg

dB

-A4.76
953
-14.249
19.06

23.82

OdB ~23.4 Wikg = 11,68 dBWkg

Camficate No: D2B0OVE-1005_Janad Page S ol 6
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Impedance Measurement Plot for Head TSL

Tie Viow Lhamel Sweep Lot Ji3cs gesle Mahe Syplem Wndow Hep

- e 04 —_ - -
- SN G» — =
Sleus - £HI 511 C* 1P Avgs Dubey Lo
Contiicae No: D250V2-1005_Jedd Page Gall

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FrIESS AR - S R B B T (A0 RS CREAOOR » A AREA N B FHFFA] - R A -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The

Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd

SHRAPHRSF AT

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#7# % T " % #74* 2 £ Fl % 7 1 i 134 55
1 (886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
| Member of SGS Group




Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeugtaussessse ¢, 5004 Zuries, Switeetang

Actredtiad! by e Seess Acoretitation Secvdcs [RA8)

Report No. : TESA2404000214E5
Page: 40 of 48

Schwstzwrischer Kalibelerdien st
Service mirmsc o Gtalomags
Servizio weizaerc o taraturs
Swiss Calbration Service

Acceediation o SCS 0108
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Calibration Laboratory of

v Sotrweizarisoter Kalbrierdienst
Schmid & F_’anner (s: Sarvice sulsse o aknnage

Engineering AG Servisio svizsee & trature
Zeughsusstcsase £3, 8004 Zerich, Gwererisnd S Swisa Catibestion Sanics
Aczimtdnd bry the Swess Accrodtmson Sencg (SA5) Accrediation Ne,: SCS 0108
The Swiss Accreditation Gervicn i one of the sgnatodes e The EA

for the of eal

Glossary:
TSL bssue simulating hiquid
ConvF senstivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radie Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devicas - Pant 1528: Human Models, Instrumentation
And Procedures {Frequency Range of 4 MHz 10 10 GHz)", October 2020,

b) KDB 865664, “SAR Measurement Requirements for 100 MHz 10 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detais are available from the Validation Report at the end
of the centificate. Al ligures stated in the cenificate are valid al the frequency indicated.

*  Antenna Parametors with TSL: The source is mounted In a touch configuration below the
center marking of the flat phantom,

* Retum Lass: This parameter is measured with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required,

* SAR measured. SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector

» SAR for nominal TSL parameters: The measured TSL parameters aro used o calculate the
nominal SAR result.

| The ropodted uncertainty of measurement i3 stated as the standard uncentainty of measurement
multipliod by the coverage factor k=2, which for a normal distribution correspends to a coverage
| probability of approximately 85%

Certlicoln No: DSGHIVE 023 e dd Poga 2t &
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Measurement Conditions
DASY systam configuration, 85 1ar 35 10t gven of page 1

DASY Version DASYS2 VEZ 104
Emllmll;;__ Advanced E-Q:ml:tcr-

Phantom Modular Flal Prhantom VE.O '
D;Il‘ﬂcl dvpol- C;ﬂ'ﬂ - 1"3(. 10 mm | with Spacer

Zoom Scan Resolution dx, dy=40mwm, az = 14mm 1 6mm«: Rafo = 1.4 (Z dwecion) |

52850 MHz 2 1 MHz
5600 MHz £ 1 MMz
o750 MHz £ 1 MH2
G860 MHz & 1 M2

Frequency

Head TSL parameters at 5250 MHz
Tha followng perameters snd calodalions we'e applied

Temperature Pnn}mivlly I Cw'id;l—v—ﬁy_
Nominal Head TSL parameters 20°C wne 471 mhoim
Moasured Head TSL paramaeters (ZinzCZI‘C gé-ésd’». ASTmhomsb%n
Hend TSL temperature change duﬂnginn <05°'C —_ —

SAR result with Head TSL at 5250 MHz

| SAR averagud over 1 en’ (1 gl of Hesd TSL Cordbon
| SAR measured 100 mW Input poswes 790 Whg
| SAR for nomingl Haad TSL parameiers rormaized 1o W TE8Wikg £ 19.9 % (k=2)
| SAR sveraged over 10 cm’ (10 g) of Mead TSL condsco l |
SAR maamred 100 MW input power T 428 Wiy
SAR far rorming! Hest! TSL parnimetens nomaleed o YW 227 Whg £ 19.5 % (k=2)
-l -
Codifean Not DEGHAV2- 1023 Jarde Page3cr9
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Head TSL parameters at 5600 MHz
The tollowing parameters and calodations were appbed

Temperature Permistivity | Conductivity
Hoad TSL 220°C 355 | 507 mhom
Muasured Head TSL parsmeters {20:202°C l 558N | 48T mha/m 8%
Head TSL temperature change during test <05°C | — —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 o’ (1 g) of u-?m Coeadtion
SAH measured 100 P Input power H10Whag
SAR for | Mond TSL p nosmakzod to tW B1.3 Wikg = 10.9 % (k=2)
SAR averaged over 10 om® (10 g) of Head TSL condon
SAR maasired 100 mW input power 233 Wig I
SAR dor | Hoad TEL par narmalized o YW 233 Whg = 15.5 % (ka2) l
Head TSL parameters at 5750 MHz
The folowing pararnotors and caiculssons wane spplied
Temper Permittivity Conductivity
N ‘nuun}_,_ 20°C dd 5.22 mha'm
Measurnd Hoad TSL parsmeters (220=021°C LR 511 mimet%
Hoad TSL temperature changs during bt «05°C
SAR result with Head TSL at 5750 MHz
SAR avernged over 1em’ (1 g) of Head TSL Condison
SAH moasured 100 MW rput pows: 7.8 Wikg
SAR far nomenal Head TSL parameters | nomalized w W 78.0 Wikg » 19.9 % (k=2)
SAR averaged over 10 om” (10 g) of Mead TSL coraition
SAH moasuma 100 mW input powar 222 Wy
SARA for nommal Mead TSL pamamaters nommadized % 1W 221 Wikg = 19.5 % [ke2)
Canficate No: DEGHV2 1023 e Pagudot§
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Head TSL parameters at 5850 MHz
The Jolowing porsmeters and caiculators wore appiod

Temperature P Ity C Y
Nominai Head TSL parameters 20C 352 5.32 mhoim
Maasured Hoad TSL paramaters (2201202)°C B2:20% 519mham+§ %
Hoad TSL temperature change during test <Q45°C - -
SAR result with Head TSL at 5850 MHz
SAR averagoed aver 1 cm’ (1 g) of Head TSL Coenditon !
———
| SAR measured 100 MW Input powsr 787 Wag |
| Smatclrmamasmiod &3
| SAR for nomingl Hasd TSL pararmeters normaized o 1W TEEWkg £ 19,9 % (=2}
| BAR aversged aver 10 cm® (10 g) of Hoad TSL conttion 1
| SAR measured 100 M input pawer 223Whg
) e —
SAR for nominal Maad T5L parametors normakoed 1o 1W 22.2Wikg £ 19.8 % (w=2)
Contficain No CAGHzvV2 1022 _san24e PageSeld
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Appandix {(Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

| Impadance. ransformed to feed point Mo .48

| Retun Loss ] 26.2 08

Antenna Parameters with Head TSL at 5600 MHz

‘ mosdance. runsiormad 10 fead point M50.040
| Rotum Loss | .27308

Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to foad point BEE0+AT O
Ratum Loss L2448

Antenna Parameters with Head TSL at 5850 MHz

Impecance, transformad 10 foad poirn HEN-33.0 I
st Loss 253dB I

General Antenna Paramoters and Design

Elocrical Oeluy (ana drection) [ 1.200 r=

After long lerm use with 100W adiatod power, only & sight warming of 1 Spols e8! the feedoant can be messured

The apcia & mace of stendard semingid coaxial calie. The Oarter conductor of Tie leading line is directly connectad to the
s@cond am of the dipoks. Tha anisnng i herulons short-areulied for DC-sgnals. Cn same of he dipoles. small end caos
Are #3ed 10 the dipole arms (0 codey 10 mprove maiching when looded socording 10 the position as explamed in the
Massrwmunt Condllons” puragruph, The SAR data are not afiected by this change. The averal dipaia lorgt is ostl
scooedng 1o the Standarn

No excesuve force must be appiind 1o the dipcie amms, becaiise Ty Might Dnd or tha 30IIENG CoONNBGonS russ e
feecpoint may be damaged

Additional EUT Data

[ Manufactured by ] SPEAG ]

Contfcaie No. DEGHzVZ-1023_Jan2e Pago ol e
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DASYS5 Validation Report for Head TSL
Diate: 24.01.2024
Test Laborsory: SPEAG, Zurich, Switzerlund

DUT: Dipole DSGHzVI; Type: DSGHzV2; Serdal: DSGH2Y2 - SN:1023

Conununicstion Systenr: ULD 0 - CW; Frequency: 5250 MHz, Frequency: S600 MHz, Frequency: 5750
MHz., Frequency: S850 MHz

Medin parsmeters used: § = 5250 MHz; a =457 S/m; & = 35.8; p = 1000 kg/ny

Modium parameters used: 7= 5600 MHz; 0 =497 Sim; & = 35,5 p = 1000 kg/m'

Medium parumeters used: { = 5730 MHz: a = 511 Sim; & = 35.4; p « 1000 kg/m

Modium parameters used: = 3830 MHz; o= 519 Sim; & = 35.2: p = 1000 kg/m’

Phantom section: Flut Section

Measurement Standard: DASYS (IEEEAECIANSI Co3.19-2011)

DASYS2 Configuration:

o Probe: EX3DVA - SN3503; Conv3.5, 5.5, 5.5) @ 53250 MHz, Conv3.1, 5.1, 5.1 @ 5600 MHz,
ConvF(5.08, 508, 5.08) & 5750 MHz, ConvE(4.99. 1,99, 4.99) @ S50 MHz: Calibeated:
O7.05.2023

o Sensoe-Surface: 1 dmm (Mechanical Surface Detection)
o Electromes: DAEA Sot01; Culibraged; 03,10.2023
o Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSOAA; Seriul: 1001

o DASYS2 32 10.4(1535), SEMCAD X 146, 147501

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7VCube 0; Measuremen grid: dssdmm, dysdmn, dr=1 4mm

Refesence Value = 72.22 Vim, Power Drift = 0,05 B

Peak SAR (extrapolated) = 26.5 Wikyg

SAR( g) = 7.90 Wikg: SAR(I0 g1 = 2.28 Wikyg

Smallest distance from peaks o all points 3 dB below = 7 2 nun

Ratio of SAR it M2 w0 SAR at MI =714

Maximum value of SAR (measured) = 18,1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)¥Cube 0: Measurement grid: desdmm, dy=4mm, dz=1 4mm

Reference Value = 7282 Vim, Power Drift =0.07 ¢B

Peak SAR {extrapolated ) = 19.4 Wiky

SARCE gh = 8,13 Wikg: SAR(10 1) = 2,33 W/ky

Smaliest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR ut M2 10 SAR st M1 =65.5%

Maxunum valoe of SAR (messursd) = 187 Wikg

Cortlicuin No DHGHzVZ2-1023_ Inn2d Page 7%

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5750 MHz/Zoom Scan,
dist=L4mm (8x8x7 )V Cube 0; Measurement grid: dx—2mm, dy=4mm, dz=1 $mm

Reference Vilue = 70.20 Vim; Power Drift =~ 0,01 dB

Peak SAR (extrapolaed) = 29.6 Wikg

SAR(1 g) = 7.81 W/kg: SAR(10 g) = .22 Wikg

Smallest distance from peaks woull points 3 dB below = 7.4 mm

Ratio of SAR at M2 10 SAR ot M1 = 66.9%

Maximum value of SAR (measured) = 18.3 Wiky

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5850 MHz/Zoom Scan,
dist=1.4mm (8x8x7)Cube (: Measurement grid: da=dmm, dy-dmm, dz=| 4mm

Reference Value = 6949 Vim; Power Drifi = 0,05 di3

Peak SAR (extrapolsted) = 309 Wikg

SAR(] g) = 7.87 Wikg: SAR(10 ¢) = 2,23 Wikg

Smallest distance from peks 1o all points 3 dB below = 7.2 mm

Ratio of SAR a1 M2 to SAR ut M| = 66%

Maxemum velee of SAR (measured ) = 19.3 Wikg

a8
L}

RE L
1560
-23.40

n.zo

-39.00

0 dB = 19.3 Wikg = 1287 JBW/ke

Ceruficam No: DSGHZV2-1023_Jand4 Prsdof e
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Impedance Measurement Plot for Head TSL
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- End of report -
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