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Appendix A.4 System Calibration certificate (5G Verification Source 10 GHz 1023
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Appendix A.5 Dipole Calibration certificate (D2450V2 895
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Appendix A.6 Dipole Calibration certificate (D5GHzV2 1293
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Measurement Conditions

DASY system canfiguration, as far as not given on page 1.
DASY Version DASYs2 V52,104
Extrapolation Advanced Extrapolation o
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar

VZoom Scan Resolution dx, dy=40mm.cz =1.4mm Graded Ratio = 1.4 {Z direction)

5200 MHz + 1 MHz s

‘ 5300 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz

5500 MHz + 1 MHz
| 5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The foliowing parameters and calculations were applied.

Tempersture Peormittivity Conductivity
| Nominal Head TSL parameters 220°C 36.0 4.66 mha/m
| Measured Head TSL parameters (22.0=02)"C 366+6"% 4,55 mho'm £ € %
1 Head TSL temperature change during test =05°C —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” {1 g} of Head TSL Caendition
SAR measured 100 mW input power | 7.85 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 78.3 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL I condition ‘
SAR measured 100 mW input power 2.27 Wikg l
SAR lor nominal Head TSI parameters | normalized to 19W 22,6 Wikg = 19.5 % (k=2) J
Carlilicate No; DSGHzV2-1233 Jul21 Page 3of 9
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Head TSL parameters at 5300 MHz

The following parametsrs and calculations were applied.

Temperature l Permittivity Conductivity
Nominal Head TSL paramsters 220'C 359 4.76 mho'm
Measured Head TSL paramelers {220202)°C B5+-8% 465 mhom+ 6%
Head TSL temperature change during test <0s8"C -

SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.25 Wik
SAH for norinal Haad TSL paramelers normalized to TW 82.3 Wikg + 19.9 % (k=2)

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

2.37 w.'k;j
23.6 Wikg = 19.5 % (k=2) ]

SAR measured 100 mW input power

SAR for nominal Head TSL paramelers normalized to 1W |

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.8 4.96 mho'm
Measured Head TSL parameters (22.0+£0.2)°C 352+E6% 4,85 mho'm 2 6 %
Head TSL temperature change during test <05°C

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Cendition ' ‘
SAR measured 100 mW input power 8.59 Wikg
SAR for nominal Head TSL paramaters normzlized to 1W 85.6 Wiy = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL | condificn
SAR measured 100 mW input power 2.44 Wikg
SAR for nominal Head TSL parameters nermalized to 1W 24.3 Wikg = 19.5 % (k=2)

Certificate No: D3GHZV2-1293_Jui21 Page dof @
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

| Impedance, fransicrmed ta feed point 501Q-7210
i 1 .
Return Loss . 228dB

Antenna Parameters with Head TSL at 5300 MHz

T

Impedancs, transformed 1o feed point aon-z2eja

Retum Loss -29.7 08

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transtormed to fead point 4790-32 0

Return Loss -28.1dB

Antenna Parameters with Head TSL at 5600 MHz

Impedancs, transformed to feaed paint fgaa-02i

Retum Loss 31.2dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, translormed to fead pains 50141+ 050

Return Loss -45.5dB

General Antenna Parameters and Design

‘ Elactrical Delay (cne diraction) ] 1,203 ns 7

After long term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can bs measured.

The dipale is madae of standard semirigid coaxial cable. The center conducter of the leeding line is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DGC-signals. On zome of the dipolea. amall end caps
are addad to the dipole arms in order to improve matching when loaded according to the nasiton as explzined in the
‘Measuremant Conditlons® paragraph. The SAR dala are not affected by this change. Tha overzll dipcle length is still
according 1o the Standard.

No excessive force must be applled 10 e diole amns, hecause they might bend or the scidared conrections near the
feadpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG l

Carlificate No: D3GH2V2-1293_Ju2) Page 6ol ®
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DASYS Validation Report for Head TSL
Date; 22.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D3GHzV2: 1'ype: DSGH2V2; Serial: DSGHzV2 - SN:1293

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: S500
MHz, Frequency: 5600 Mz, Frequency: 5800 MHz

Medium paramcters used: £ = 5200 MHz; ¢ = 4.55 S/m; & = 35.6; p = 1000 kg/m’

Medium parameters used: £ = 3300 MHz; ¢ = 4.63 Sim; & = 35.5; p = 1000 kg/m*

Medium parameters used: f= 3500 MHz; o = 4.85 S/im 2; p = 1000 kg/m*

Medium paramcters used: = 5600 MHz; o = 4.95 S/m: &= 35.1; p = 1000 kg/m’

Medium parameters used: f= 3800 MHz: o = 5,16 $/m: e- = 34.8; p = 1000 kg/m*

Phantom section: Flat Section

Measurement Stundard: DASYS (IEEEARC/ANSI C63,19-2011)

DASYS2 Conliguration;

o Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 3200 MIIz, ConvTi(3.49, 5.19, 5.49} @ 5300
MHz, ConvF(5.25, 5,25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1. 5.1} @ 5600 MHz, ConvF{5.01. 3.01,
5.01) @ 5800 MHz; Calibrated: 30.12.2020

» Sensor-Surface: |.4mm (Mechanical Surface Deteetion)

= Electronics: DALA Sn601; Calibrated: 02.11.2020

= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Relerence Value = 75,14 V/m; Power Drift = (0,06 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(] g) = 7.85 Wikg; SAR(10 g) = 2.27 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 69.24

Maximum value of SAR (measured) = 17.5 Wiky

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76,70 Vim: Power Drifl = 0,07 dB

Peak SAR {extrapolaled) = 28.8 Wikg

SAR(1 g) = 8.25 W/kg; SAR(10 g) = 2.37 Wikg

Smallest distance from peaks to all points 3 dB below = 7,2 mm

Rutio of SAR at M2 to SAR at M1 =704%

Maximum value of SAR (measured) = 18.5 Wike
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Appendix A.7 Dipole Calibration certificate (D6.5GHzV2 SN1005
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Appendix A.8 Justification for Extended SAR Dipole Calibrations

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.

Return Loss
Dipole Antenna| Head/Body Me?sal:?e(:ent (dB) A% Impt(egz)ance AQ
2020.07.21 -24.20 55.50
2450v2 Head 248 0.21
SN 895 2021.07.20 -24.80 55.71

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

. Date of Return Loss . Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
D6.5GHzV2 2020.08.21 -27.80 54.00
Head 0.72 1.74
SN1005 2021.08.20 -27.60 52.26

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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