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Measurement Conditions

DASY syslem configuration, 23 far as not given on page 1.

DASY Version

DASYs2

V5z2.10.4

Extrapolation

Aavanced Extrapolation

Phantom

Modulzar Flat Pnantom

Distance Dipole Center - TSL

0 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz = 5mm

Frequency

1900 MHz = 1 MMz

Head TSL parameters

The fallowing oaramsters and calculations were applied.

Temperature Pennlitlvity Conductivity
Nominal Head TSL parameters 220C 40.0 1.40 mhem
Measured Head TSL parameters (22.0:0.2)°C 3BT +8% | 1.39 mhoim + 6 %
Head TSL temperature change during test \ <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition

SAR measurea

| 250 mVy inpul power

2.97 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL condition ‘

SAR measured 250 mW input power 5.19 Wikg

SAR for nominal Head TSL pasamelers normalized to 1W | 20.7 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-54248_Qal??
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 500+r0)02

Return Loas -23.24d8

General Antenna Parameters and Design

| Electrical Delay (one direction) \ 1193 ns

After long term use with 100W radialed power, only a slight warming of the dipole near the feeapaint can be measured.

The dipole is made of standard samirigld comxdal cable, The center conductor ¢f the feeding line iz directly cannacied (o the
secerd anm of the dipole. The antenna is therefore short-circuiled for DC-signals. On zoma of the dipoles, small end caps
are added o the dipele arms in order to improve matching when lnaded according 1o the posilion as explained in the
‘Massurement Conditlens” paragraph. The SAR data are not affacied by this change. The overall dipole length is stil
according to the Standard.

Ne excessive force must be applied to the dipole amms, because they might band or the seldsred connections near the
leedpuint may be damaped.

Additional EUT Data

] Manufactured by SPEAG

Cortificate No: D1900V2-5d2458_Cc122 Pupe ¢ ci B
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Measurement Conditions

DASY system conliguration, a8 far s nol given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolstion Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy. dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera aoplied.
Temperature ' Permittivity \' Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhaim
Measured Head TSL parameters 220202)°C 3FT726% 1.84 mho/m £ 6 %
Head TSL temperature change during test <05"C - -—
SAR result with Head TSL
SAR averaged over 1 cm? {1 g) of Head TSL Condition
SAR measured 250 mW inpul power 13.3 Wiky
SAR for nominal Hasad TSL parameters nomalized 10 1W 52.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input powsr 6.26 W/kg
SAR for nominal Haad TEL parameters nomalized o 1W 24.7 Wikg = 18.5 % (k=2)
Certilicate No: D2450V2-895_Sop23 Page30ié
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5440 +4.14
Retum Lozs - 24846

General Antenna Parameters and Design

Electrical Delay (oro direclion} 1.157 ns

Alter leng term use wilh 100W radialed power, only a slight warming of the dipole near the fsadpoint can be measured.

Tha dipole iz made of standard semingid coaxial cable, The center conductor of the leeding line & directly connacted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signats. On seme of the dipales. small end caps
ara added to the dipole arms in crder 1o improve matching when leaded eccording to the pesition as explained in the
‘NMeasurement Conditions® paragraph. The SAR data ars net affected by this change. The oversll dipole length is atill
according ta the Standardg,

No excessive ferce must ke applied to the dipole arms, because they mignt bend or the soldered connections near the
feedpeoint may bse damaged.

Additional EUT Data

Manrufaciured by s

T
5
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Appendix A.12 Dipole Calibration certificate (D2450V2 SN1091
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Measurement Conditions

DASY syslem configuraticn, 25 far a3 not given on page 1.

DASY Version

DASYS2

[ V52,104

Extrapolation

Advanced Extrzpalaticn

| Phantom

Maoduiar Flat Phantom

| Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Sﬁén Resolution

dx, dy, dz =5 mm

Fraquency

2450 MHz 2 1 MHz

Head TSL parameters

The following parameters and cziudalions were apglied.

) Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C ag.2 1,80 mha'm
Measured Head TSL parameters (22.0z20.2)°C 385+8% 1.8€ mho'm + 6 %
Head TSL temperature change during test <05"C - -

SAR result with Head TSL
SAR averaged over 1 ecm® {1 g) of Head TSL Condlitien
SAR measured 250 mW inoul power 13.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.2 Wkg £ 17.0 % (k=2)

SAR averaged over 10 ¢m® {10 g) of Head TSL conditicn
SAR measured 250 mW inpul power 5.16 Wka
SAR for nominal Head TSL parameters normalized to 1W 244 Wikg £ 16.5 % (k=2)

Certificats No: D2450V2-1081_0al22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed to feed point 5120+44iQ

1

Return Loss ' -26.9dB

General Antenna Parameters and Design

Electrical Defay (ona cirection) 1.153 ns

After long term use with T00W radiated power, cnly a shight warming of the dipale near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The centér conduclor of the feading line = directy connected lo the
second arm of the dipole. The antenna is therefore sher-circuited far DC-signats, On seme of the dipoles, small end caps
are added Lo the dipole arms In arder to imgrove matching whan loaded according 1o the pesilion as explained in the
‘Measurement Conditions” paragrash. The SAR data are nol affected by this changa. The overall dipole iength is still
according to the Standard.

Na excassive force musl be applied {o the dipole arms, because they might bend or the soldersd conrectiona near the
feadpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG

Certificale No: D2450V2-1081_Qct22 Pagrd ol 8
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Measurement Conditions

DASY system configuraticn, &3 far a3 not given on page 1.

DASY Version DASYs2 V52.10.4
Extrapolation Acvanced Extrapoiation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution

Frequency

dx. oy. dz =5mm

2600 MHz =1 MHz

Head TSL parameters

The following paramsatars and calculaticns were spplied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3%.0 1.96 mho'm

Measured Head TSL parameters (220=02}"C 37T2+6% 200 mhaim =86 %

Head TSL temperature change during test <05°C —_
SAR result with Head TSL

SAR averaged over 1 env’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 14.8 Wikg

SAR for nominal Head TEL parameters narmalized to 1W 57.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 env’ (10 g) of Head TSL condition

SAR measured 250 mW input power 6.55 Wikg

SAR for nominal Head T8L paramelers narmalized to 1W 25.9 Wikg = 16.5 % (k=2)

Certificate No: D2600V2-105C_Sep23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, Irarsiormed Lo lsed poinl 690-52jQ

Return Loss -24.1 a8

General Antenna Parameters and Design

| Electrical Delay {one direction) 1151 ns

After long term use vath 1COW rachated power, only a slight warming of the dipole near the feedpoint can be measued

The dipols is made of standard semirigid coaxia! cable. The canter conductor of the feeding line iz diractly connected to the
second arm of tha dipole. The antenna is therefore short-circuited for DC-signals. On soms of tha dipoles. small end caps
are added (e the dipele anrs in order to improve matching when loaded according fo the postion az explained in the
"Measurement Conditicns” paragraph, Tha SAR data are nol alfectad by this changs. The overal dipols length is still
according to the Standard

No excessve force muat be applied 1o the dipole arms, becsuse they might bend or the solderad connections noar tha
feedpoint may ba damaged.

Additional EUT Data

Manutacturea by SPEAG

Cortificate No: D2800V2-1050_Sep23 ape4cif
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Measurement Conditions

;JASY systam configuration, 8s far as nel given on page 1.
| DASY Version DASY52 V52.10.4
f ExtrapolallonA Advancsd Extrape! alic:'\
\ Phantom Moedular Fiat Phartorn )
\' Distance Dipole Center - TSL 10 mm viilh Spacer
| Zoom Scan Resolution ‘ ax, dy, dz =5 mm
Frequency 2500 MHz £ 1 MHZ

Head TSL parameters

The following parametars and calculations were apolied,

Temperature Permittivity | Conductivity
Nominal Head TSL parametors 220°C 39.0 | 1.96 mho'm
Measured Head TSL parameters (220+0.2)°C 3BOLE% 2.02 mho'/m + 6 %
Head TSL temperature change during test <05"C —_ [
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
| SAR measured 250 mW inoul power 14.1 Wika
| SAR for nominal Head TSL paramelers normalized 1o 1W 55.5 Wkg = 17.0 % (k=2)
| SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW Inoul power 5.28 Wikag
: SAR for nominal Head TSL parameters rormalized to 1W 24.8 Wikg = 16.5 % (k=2)
Certilicale No: D2600V2-1200_0ct22 Page 3ciE
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Appendix (Additional assessments outiside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, Irursiormed to feed poir: 4500-26jQ

Return Loss -278dB

General Antenna Parameters and Design

Electriczl Dalay (one direction) 1.152 ns

Adtar long tarm uze with 100W radiated power, cnly a sliight warming of the dipale near the feedpoint can be measured.

The dipole is made ¢f standard semirgid coaxlal cable. The center cenductor of the feeding line i directly connected to

the

seconc arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps

are acded to the dipole arms in erder to 'mprove matching when oaded according (o the position as expiained in the
*Meazurament Condditions® paragraph. The SAR data are not affected oy this change. The averall dipoia langth is sti
according 1o the Standard.

No aexcessive force must be sppiied ta the dinole arms, becauss they might bend or the soldered connections near the
feedpoint may be damagsd,

Additional EUT Data

Manufactured by SPEAG

Cerificate No: D28C0V2-1200 Qct22 Page1of 8
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Appendix A.15 Dipole Calibration certificate (D5GHzV2 SN1293
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Measurement Conditions

DASY systam conliguration, as far as nol given on page 1.

Distance Dipole Center - TSL

Modular Flat Phantom V5.0

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapelation
Phantom

10 mm

with Spacer

Zoom Scan Resolution

Frequency

dx, dy =4.0mm, dz =14 mm

5250 MHz + 1 NHz
8600 MHz £ 1 NHz
ST5 MHz £ 1 NMHz
5800 MHz +1 NHz

Head TSL parameters at 5250 MHz

The lohlowing paramelers and calculations were soplied.

Graded Ralio = 1.4 (Z direction)

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 471 mho/m
Measured Head TSL paramaters (22.0:£02)°C 3B6LE% 4.65mho/m 26 %
Head TSL temperature change during test <05"C e -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition |
SAR measured 100 mW input power 8.07 Wikg

SAR for nominal Haad TSL paramaters

normallzed to 1W

80.5 Wikg £19.9 % (k=2)

: SAR averaged over 10 em® {10 g) of Head TSL

cendition

| SAR measured

100 mW input power

2.30 Wikg

| SAR for nominal Head TSL parameters

nomalized 1o 1W

22.9 Wikg £ 19.5 % (k=2) |

Certificats No: DSGHzV2-1293_Janz3
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Head TSL parameters at 5600 MHz

The following parsmeters snd celcu'stons were applied.

S a— - _
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2z20"C 35.5 5.07 mhaim
Measured Head TSL parameters {22.0+0.2)*C 35426 % 503 mha/m+6 %
Head TSL temperature change during test <05°'C - —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW irput power
normalized to 1W

8.27 Wikg
82.6 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

conditlan

SAR measured 100 mW input power 2.24 Wikg
SAR for nomnal Head TSL parameaters nomalized to 1W 23.4 Wikg +19.5 % (k=2)
Head TSL parameters at 5750 MHz
The lollowing parameters and calculalions were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 522 mhoim
Measured Head TSL parameters (220102)°C 35316 % 515 mhaim £ 6 %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW inpul power 7.93 Wikg
1 SAR for nominzl Head TSL parameters narmalized to 1W 79.2 Wikg +19.9 % (k=2)
SAR averaged over710 cm® (10 g) of Head TSL condilicn
SAR measured 100 mW input power 2.24 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

22.4 Wikg £ 19.5 % (k=2)

Cartificate No: DSGH2Y2.1285_Jan23

Page &0l 9

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIA002-004/6(220705)

KP23-05434



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:

KR23-SPF0039-A
Page (523) of (575)

Head TSL parameters at 5800 MHz

The follewing parameters and calculations were applisd
pLLALCLE UL ]

‘ Temperature Pormittivity |  Conductivity
| Nominal Head TSL parameters 220°C b3 | £.27 mho'm
Measured Head TSL parameters (7220+02)°C BA1L6% 518 mho/m 6 %
Head TSL temperaturse changs during test <05°C — -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Cendilion
SAR messured 100 mW Input power 8.03 Wikyg

SAR for nominal Head TSL paramelers

normakized to 1W

80.1 Wikg * 18.9 % (k=2)

SAR averaged over 10 ¢m® (10 g) of Head TSL

SAR massurad

condition

100 MW Input power

2.25 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

22.5 Wikg * 19.5 % (k=2)

Carlificate No: DSGHzYV2-1203_Jan23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4730-57i
Return Loss -238dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5140-03|Q

Retum Loss -37.108

Antenna Parameters with Head TSL at 5750 MHz

Impedance. tranaformed to feed point 505 0+0.7jQ
uB

Relum Loss -4

Y
n

Antenna Parameters with Head TSL at 5800 MHz

Impedance, tranzformed to feed point 4g.8 0+ 0.5
Hefum Loss -45.7 B

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.183 ns \

After long term usa with 100W radiatec power, only a slight warming of the dipale naar the feadpalnt can be measured.

The dipole is mads of standard semingid cosxial cable. The conter concuctor of the feeding line is directly connected to the
second arm of the cipole. The antenna is therefore short-circuted for DC-signats. On seme of the dipoles, small end caps
are added to the dipole arms in order to improve matching when losded according to the pesition as axplaired in the
‘Meazurement Conditions* paragraph. The SAR data are net affectsd by this change. The averall dipole lergts is stil
according to the Standard.

No excessive forca must be applied to the dipole arms. bacauss they might bend or the salderad connections near the
feadpoint may be damagesd.

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Dale: 25.01.2023

Test T.aboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSCHzV2: Type: DSGHzV2; Serial: DSGITZV2 - SN:1293

Communication System: UID 0 - CW; Freyuency: 3250 MHz. Frequency: 5600 MHz, Freguency: 3750
MHz. Frequency: 5800 MHz

Medium parameters used: £= 5250 MHz; 6 = 4,65 $/m: &= 33.6: p = 1000 ky/m?

Medium parameters used: £= 3600 M1lz; o = 5.03 S/m; & = 35.4; p= 1000 kg/m’

Medium parameters used: f= 5750 MHz: 6=5.15 §/m; &= 33.3; p ~ 1000 kg/m*

Medium parameters used: £= 5800 MHz; o= 5,18 S'm: &, = 33.1; p = 1000 kg/m?®

Phantom section: Flat Scetion

Measurement Standard: DASYS (TEEEAEC/ANS] C63.19-2011)

DASY 52 Configuration:

o Drobe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvE(5.08, 3.08, 5.08) (@ 5750 MHz, ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated:
08.03.2022

= Scnsor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAT4 Sn601; Calibrated: 19.12.2022

= Phantom; Flat Phantom 3.0 {front); Type: QD 000 P50 AA; Scrial; 1001
e  DASYS2 52.10.4(1535); SEMCAD X 14.6,14{7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 Mllz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz-1.4mm

Reference Value — 76.11 Vim; Power Drift = -0,05 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 8.07 Wikg: SAR(10 g) =2.30 Wikg

Smallest distance from peaks 1o ali points 3 dB helow = 7.2 mm

Ratio of SAR at M2 to SAR at M1 — 70.4%

Maximum value of SAR (measured) = 18,3 Wike

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

Reference Value = 75.66 Vim; Power Dinft = -0.06 dB

Peak SAR (extrapolated) = 30.6 Wikg

SAR(1 g) = 8.27 Wikg; SAR(10 g) = 2.34 Wiks

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

Ratio of SAR at M2 to SAR at M1 - 67.9%

Maximum value of SAR (measured) = 19.5 Wike
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