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Measurement Conditions
DASY system conlguration, as far &5 not g

ivan 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 - 0
SAR result with Head TSL
SAR averaged over 1 cm? {1 g) of Head TSL Condition
SAR measured o 250 B-w inpul power 13.3 Wiky
§A[=‘ for nominal bagndTSL parameters nomalized 10 1W 52.2 Wikg = 17.0 % (k=2)
S‘AR averaged over 10 cm® {10 g) of Head TSL condition
SARV ;;tz_-as;:retf - 250 mW input powsr 6.26 Wikg
SAR for nominal Haad TEL parameters nomalized o 1W 24.7 Wikg = 18.5 % (k=2)

Certilicale No: D2450YV2-895_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

Certificate No: D2450V2-895_Sep23 Paged ol s
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Appendix A.3 Dipole Calibration certificate
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Measurement Conditions

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

Distance Dipole Center - TSL

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolaticn
Phantom

Modular Flat Phantom V5.0

10 mm

with Spacer

Zoom Scan Resolution

Frequency

dx, dy =4.0mm, dz =14 mm

5250 MHz £1 NHz
600 MHz £ 1 MHz
ST MHz £ 1 NMHz

Head TSL parameters at 5250 MHz

5800 MHz +1 MHz

The Ictlowing paramelers and calculations were soplied.

Graded Ratio = 1.4 (Z direction}

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Head TSL parameters (22.0£0.2)°C 356+6% 465mho'mz8 %
Head TSL temperature change during test <05"C - -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 100 mW input powar 8.07 Wikg

SAR for nominal Haad TSL parameaters

normallzed to 1W

0.5 Wikg  19.9 % (k=2) ‘

} SAR averaged over 10 ecm® {10 g) of Head TSL

cendition

| SAR measured

100 mW input power

2.30 Wikg

| SAR for nominal Head TSL parameters

nemalized 1o 1W

22.9 Wikg + 19.5 % (k=2)

Certificats No: DEGHzV2-1293_Janz3

Hage Jof 2
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Head TSL parameters at 5600 MHz

The following parsmeters send celcu'stons were applied.

S — _
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"°C - 35.5 507 mhaim
Measured Head TSL parameters {22.0+0.2)°C 35426 % 503 mho/m+ 6 %
Head TSL temperature change during test <05°'C --e- —
SAR result with Head TSL at 5600 MHz
| SAR averaged over 1 cm® (1 g) of Head TSL Condition .

SAR measured

SAR for nominal Head TSL parameters

100 mW irput power

narmalized to 1W

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

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

condltlen

SAR measured

SAR for nomnal Haad TSL parameters

100 mW input power

2.24 Wikg

normalized to 1V 23.4 Wikg 19.5 % (km2) |
Head TSL parameters at 5750 MHz
The lollowing paramelers and calculalions wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2z20°C 354 5.22 mhoim
Measured Head TSL parameters (22.0+02)°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

| SAR for nominal Head TSL parameters

narmalized to 1W

79.2 Wikg # 19.9 % (k=2)

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

condilicn

SAR measured

100 mW input power

224 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

22,4 Wikg + 19.5 % (k=2)

Cortificate No: DSGH2Y2.1285_Jan23

Page £ ol 9
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Head TSL parameters at 5800 MHz

The following parameters and calculalions were applied

[ Temperature Permittivity 7”1 ~ Conductivity
| Nominal Head TSL parameters 220°C 253 £.27 mho'm
Measured Head TSL parameters (22.0+02)°C B1+6% 518 mhe/m 6 %
Head TSL temperaturs changs during test <05°C — -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Head TSL Cendilion

SAR maasured

100 mW Input power

3.03 Wika

SAR for nominal Head TSL paramelers

normakized to 1W

80.1 Wikg * 19.9 % (k=2)

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

condition

100 MW Input power

Z2.26 Wikg

SAR tor nominal Heac TSL puramelers

normalized to 1W

22.5 Wikg * 19.5 % (k=2)

Corlificate No: DEGHzV2-1283_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 -57i0

Return Loss -23.5dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 514Q-03iQ

Retum Loss -37.108

Antenna Parameters with Head TSL at 5750 MHz

Impedance. franaformed to feed point 505 Q+0.7jQ

Retum Loss 41,508

Antenna Parameters with Head TSL at 5800 MHz

Impedsance, tranafomed to feed point 49802 +05[Q

Refum Loss <457 dB

General Antenna Parameters and Design

Electrical Delay {one direction) I 1.183 ns \

After 'ong term usa with 100W radiatec power, only a slight warming of the dipole naar the feedpalnt 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 's therefore short-circuted for DC-signats, On some of the dipoles. small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesition as axplaired in the
‘Meazurement Conditions® paragraph. The SAR data are net affectad by this change. The overall dipole leroth is stil
according 1o the Standard.

No excessive foroe must be applied to the dipole arms. bacausa they might bend or the saldered connections near the
feedpoint may be damagesd.

Additional EUT Data

Manufactured by SPEAG

Cenificate No: DSGHzZVZ2-1293 Jan23 Pege € of &
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DASYS Validation Report for Head TSL
Dale: 25.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGH2zV2; Type: DSGHzV2; Serial: DSGITZV2 - SN:1293

Communication System: UID 0 - CW; Frequency: 3250 MHz. Frequency: 5600 MHz, Frequency: 3750
MHz. Frequency: 5300 MHz

Medium parameters used: £= 5250 MHz; o= 4,65 $/m: g, = 35.6: p= 1000 ky/m’
Medium parameters used: £= 3600 M1z, o = 5.03 Sim; &= 35.4: p= 1000 kg! m
Medium parameters used: = 5750 MHz; 6= 5.15 8/m; & = 33.3; p — 1000 kg/m
Medium parameters used: = 5800 MHz; o= 5,18 S'm: &, = 33.1; p = 1000 kg/ 'n3

Phantam section: Flat Scetion
Measurement Standard: DASYS (TEEEAEC/ANSL C63.19-2011)

DASY 32 Configuration:

e DProbe: EX3DV4 - SN3503; ConvE(5.5, 5.5, 3.3) @ 5250 MIiz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz, (IunvF(S.l}l, 5.01, 5.01) @ S800 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 PSO 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 Wiks

Smallest distance from peaks o all points 3 dB below = 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=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dyv-4mm, dz-1 4mm

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

Peak SAR (extrapolated) = 30.6 Wikg

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

Smallest distance from peaks 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 Wikg
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Instead of the typical annual calibration recommended by measurement standards, longer calibration
intervals of up to three years may be considered when it is demonstrated that the SAR target,
impedance and return loss of a dipole have remain stable according to the following requirements

KDB 865664 D01v01r04 requirements
a ) return loss : < - 20 dB, within 20 % of previous measurement
b ) impedance : within 5 Q from previous measurement.

Dipole | Head/ Freq. Date of Return Loss AY Impedance AQ
Antenna | Body | (MHz) | Measurement (dB) ¢ Q)
2023-01-25 -23.78 42.28
5250.0 0.51 3.77
2024-01-24 -23.65 46.05
2023-01-25 -37.13 51.38
5600.0 18.67 1.65
D5GHzV2| |, 2024-01-24 -30.20 53.04
SN 1293 2023-01-25 -41.52 50.47
5750.0 18.96 -2.87
2024-01-24 -33.65 47.60
2023-01-25 -45.68 49.85
5800.0 7.81 -0.26
2024-01-24 -42.11 49.59

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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Appendix B. SAR Tissue Specification

The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue.

Frequency (i) 750 ~ 835 1750 1900 2 450 o
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether
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