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Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ 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-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Octaber 2020.

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

Additional Documentation
+ DASY 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 Paramelers with TSL: The dipole is mounted with the spacer to position ils feed point exactly below the center
marking of the flat phantom section, with the arms oriented 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 reflected 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 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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY8 Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 4mm, dz = 1.4mm Graded Ratio = 1.4 mm (Z direction)
5250MHz +1MHz

Ereauenc 5600MHMz £ 1MHz

quency 5800MHz +1MHz

5850MHz +1MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 35.8 +6% 4.58 mho/m 6%
Head TSL temperature change duting test <05°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ¢cm3 (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 8.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.1 Wrkg £19.9% (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 2.29 W/ikg
SAR for nominal Head TSL. parameters normalized to 1W 22.9 W/kg £19.5% (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

November 13, 2024

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 352 £6% 4.96 mho/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 for nominal Head TSL parameters

20 dBm input power

8.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

83.2 Wikg £19.9% (k=2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.39 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.9 Wkg £19.5% (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 34.9 6% 5.17 mho/m +£6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters

20 dBm input power

8.25 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

82.5 Wikg +19.9% (k =2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.35 Wikg

SAR for nominal Head TSL. parameters

normalized to 1W

23.5 Wikg +19.5% (k =2)
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Head TSL parameters at 5850 MHz

The following parameters and calculations were applied.

November 13, 2024

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.2 5.32 mho/m
Measured Head TSL parameters (22,0 £0.2)°C 34.9 +6% 5.21 mho/m +6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5850 MHz
SAR averaged over 1 em?® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters

20 dBm input power

8.00 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.0 Wikg £19.9% (k=2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5% (k = 2)

Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0 +0.2)°C 48.3 £6% 5.36 mho/m £6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR for nominal Body TSL parameters

20 dBm input power

7.21 Wikg

SAR for nominal Body TSL parameters

normalized to TW

72.1 Whkg £19.9% (k=2)

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

Condition

SAR for nominal Body TSL parameters

20 dBm input power

2.00 Wrkg

SAR for nominal Body TSL parameters

normalized to 1W

20.0 Wikg £19.5% (k = 2)

15747375H-A-R1
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

November 13, 2024

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 485 5.77 mho/m
Measured Body TSL parameters (22.0 £0.2)°C 47.5 £6% 5.87 mho/m +6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition

SAR for nominal Body TSL parameters

20 dBm input power

7.40 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.0 Wikg £19.9% (k=2)

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

Condition

SAR for nominal Body TSI parameters

20 dBm input power

2.06 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.6 Wrkg +19.5% (k =2)

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0 £0.2)°C 47.2 +6% 6.16 mho/m +6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition

SAR for nominal Body TSL parameters

20 dBm input power

7.09 Wrkg

SAR for nominal Body TSL parameters

normalized to 1W

70.9 Wikg +19.9% (k =2)

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

Condition

SAR for nominal Body TSL parameters

20 dBm input power

1.96 Wikg

SAR for nominal Body TSL. parameters

normalized to 1W

19.6 Wikg +19.5% (k =2)
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Body TSL parameters at 5850 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.1 6.06 mho/m
Measured Body TSL. parameters (22.0 £0.2)°C 47.1 £6% 6.23 mho/m 6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5850 MHz
SAR averaged over 1 cmd (1 g) of Body TSL Condition
SAR for nominal Body TSL parameters 20 dBm input power 7.27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 72.7 Wikg £19.9% (k = 2)
SAR averaged over 10 cm® (10 g) of Body TSL Condition
SAR for nominal Body TSL parameters 20 dBm input power 2.01 Whkg
SAR for nominal Body TSL parameters normalized to 1W 20.1 Wikg £19.5% (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL. at 5250 MHz

Impedance 51.00Q-58j0

Return Loss -256.1dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance 56.5Q-2.3|Q
Return Loss -23.7 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance 57.0Q2+0.6jQ
Return Loss -23.6 dB

Antenna Parameters with Head TSL at 5850 MHz

Impedance 57.00-1.3jQ
Return Loss -23.5dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance 481 0Q-74iQ
Return Loss -22.2dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance 544 Q~-6.30
Return Loss -22.7dB

Antenna Parameters with Body TSL. at 5800 MHz

Impedance 557 (2-5.6jQ

Return Loss -22.5 dB

Antenna Parameters with Body TSL at 5850 MHz

impedance 546 0-8.0jQ
Return Loss -21.1dB
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General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.201 ns |

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

The dipcle is made of standard semirigid coaxiat 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-signails. 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 bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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System Performance Check Report

Summary
Dipale Frequency [MHz] TSL Power [dEm]
DSGHZV2 - SN1020 5250 HSL 20
Exposure Conditions
Phantom Sectlon, TSL  Test Distance [mm]  Band  Group, UID  Frequency [MHz], Channel Number G Factor  TSLCe [5fm]  TSLPermittivity
Flat 1L W, D-- 5250, 5.30 4.58 358
Hardware Setup
Fhantom T5L, Measured Date FProbe, Callbration Date DAE, Calibration Date
MFP V8.0 Left HSL, 2024-11-08 EX3DV4 - SNT 349, 2024-06-03 DAE4Ip 5n1836, 2024-10-28
Scans Setup Results
Zoom Scan Zoom Scan
Grid Extents [mm] ZZxITH2T Date 2024-11-08
Grid Steps [mim] A0 xa0x 1.4 PESART g W/ Ka) B0
Senser Surface [mm] 1.4 DsSARTOg [W/Kal 2.23
Graded Grid Yes Power Drift [dB] 0.05
Grading Ratio 14 Power Scaling Disabled
MALL NIA Scaling Factor [dB]
Surface Detection Al points TSL Correction Positive / Negative
Scan Method Measured
I3 SAR [dB]
0dB = 32.0W/Kg
Certificate No: D5GHzV2-1020_Nov24 Page 10 of 19
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System Performance Check Report

November 13, 2024

Summary
Dipale Frequency [MHz] TSL Power [dBm]
DSGHZV2 - SN1020 5600 HSL 20
Exposure Conditions
Phantom Section, TSL  Test Distance [mm]  Band  Group, WD Frequency [MHz), Channel Number  C Factor  TSLCy [5fm]  TSL Perminivity
Flat o W, O== 5600, 0 4.93 4.96 35.2
Hardware Setup
Phantom T5L, Measured Date Probe, Callbration Date DAE, Calibration Date
MFP V8.0 Left HSL, 2024-11-08 EX3DV4 - SN7349, 2024-06-03 DAEdip Snl 836, 2024-10-28
Scans Setup M Results
Zoom Scan Zoom Scan
Grid Extents [mm] 2xw@x2z Date 2024=11-08
Grid Steps [mm] 40xa40x 1.4 psSARTg [Wika] B3z
Sensor Surface [mm] 14 pISAR10g [WiKg] 2.39
Graded Grid Yes Power Drift [d8] -0.0%
Grading Ratio 1.4 Fower Scaling Disabled
MALA NIA Sealing Factor [d8]
Surface Detection All points TSL Correction Positive [ Negative
Sean Method Measured

aled SAR [dB]

0dB = 35.8W/Kg
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System Performance Check Report

MNovember 13, 2024

Summary
Dipole Frequency [MHz] TSL Pawer [dim]
DSGH2V2 - SN1020 5800 HSL 20

Exposure Conditlons

Phantom Sectlon, TSL  Test Distance [mm]  Band  Group, UID  Frequency [MHz], Channel Number Conversion Factor  TSL Conductivity [S/m]  TSL Permiutivity

Flat ] CW, 0-- 5500, 0 4.94 5.7 349
Hardware Setup

Phantom T5L, Measured Date Probe, Calibration Date DAE, Calibration Date

MFF VE.0 Left HS5L, 2024-11-08 EX3DV4 - SNT349, 2024-06-03 DAE4Ip Sn1836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan Zoom Scan

Grld Extents [mm] 2Fn22N22 Date 2024-11-08
Grid Steps [mm] 40x4.0x 1.4 PLSARTg [W/Kg] 8.25
Sensor Surface [mm)] 1.4 PsSARTOg W/ Kg] 2,35
Graded Grid Yes Power Drift [d8) -0.02
Grading Rathe 1.4 Power Scaling Disabled
MALA, NjA Scaling Factor [dB)

Surface Detection All paints TSL Correction Positive / Negative
Secan Method Measured

Interpotaled EAR [dB)]
0
30,0
0dB = 37.1 W/Kg
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System Performance Check Report

Summary
Dipole Frequency [MHz] T5L Pawer [dBm]
DSGHZV2 - SN1020 5850 HSL 20

Exposure Conditions

Phantom Section, TSL  Test Distance [mm]  Band  Group, UID  Frequency [MHz), Channel Number  Conwversion Factor  TSL Conductivity [S/m]  TSL Permittivity

Flat o Cw, 0-- 5850, 0 4.96 521 4.9

Hardware Setup

Phantom T5L, Measured Date Probe, Calibration Date DAE, Callbration Date
MFP V8.0 Left HSL, 2024-11-08 EX3IDV4 - SNTI49, 2024-06-03 DAEdIp 5n1836, 2024=10=-28
Scans Setup M Results

Zoom Scan Zoom Scan
Grid Extents [mm] 2ixdzx2 Date 2024-11-08
Grid Steps [rmim] 40x40x14 psSARIg [W/Ka) a.00
Sensor Surface [mm) 1.4 PsSARYOg [W/Kgl 2.28
Graded Grid Yes Power Drift [dE] 0.09
Grading Ratlo 1.4 Power Scaling Disabled
MAIA MIA Sealing Factor (48]
Surface Datection All points T5L Correction Posilive / Megative
Scan Method Measured

Interpalated SAR [dB)
0

0dB = 36.6 W/Kg
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Impedance Measurement Plot for Head TSL

S11 Smith (R+X) Scale 1.00

=1 5.250000 GHz 51.049 (1-5.556 jQ
=2 5.600000 GHz 56.544 (1-2.331 O
>3 5.800000 GHz 57.023 0 0.556 jO
>4 5.850000 GHz 57.029 Q-1.341 |Q

10.00
>1 5.250000 GHz -25.056 dB
5.00( =2 5.600000 GHz -23.717 dB
>3 5.800000 GHz -23.632 dB
0.00) >4 5850000 GHz -23.497 dB
-5.00
-10.00
-15.00
2 3 4
-20.00 1
vV V Ny
-25.00
-30.00
-35.00
5.20 5.40 5.60 5.80 6.00
GHz
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System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power [dBm]
D5GH2V2 - SN1020 5250 MSL 20
Exposure Conditions

Phantom Section, TSL Test Distance [mm]  Band  Group, UID  Frequency [MHz), Channel Number  Corwversion Factor  TSL Conductivity [S/m]  TSL Permittivty

Flat 0 W, 0-- 5250,0 5,15 5.36 48.3
Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Callbration Date

MFF V8.0 Right M5L, 2024-11-13 EX3DV4 - SN3503, 2024-03-07 DAE4Ip 51836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan £oom Scan

Grid Extents [mm] 22x22N22 Date 2024-11-13
Grid Steps [mm] 40x4.0x 1.4 PsSAR1g [W/Kg] nn
Sensor Surface [mm] 14 PsSAR10g [W/Kg] 2,00
Graded Grid Yes Power Drift [d8) =0.01
Grading Ratlo 1.4 Power Scaling Disabled
MaAlA NIA Scaling Factor [dB)

Surface Detection VMS + Bp TSL Cormection Pasitive [ Negative
Scan Method Measured

Interpelated SAR [dB]
o

0dB = 27.1 W/Kg
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System Performance Check Report
S ¥
Dipole Frequency [MHz| TEL Power [dBm]
DEGHz2V2 - SN1020 5600 ML 20
Exposure Conditions
Phantom Sectlon, TSL  Test Distance [mm]  Band  Group, UID  Frequency [MHz], Channel Number C Factor  TSL G [S/fm]  TSL Permittivity
Flat o oW, 0-- 5600, 0 4.65 5.87 7.5
Hardware Setup
Phantom T5L, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP VE.0 Right M5L, 2024=11-13 EX30V4 - SN3503, 2024-03-07 DAEdIp Sn 1836, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm] 22H22 W22 Date 2024-11-13
Grid Steps [mm] A0x40% 1.4 psSART g (W/ka] 740
Sensor Surface [mm] 14 PsSART0g [W/Kal 2.06
Graded Grid Yes Power Drift [dE] -0.01
Grading Ratio 14 Power Scaling Disabled
MAIA MIA Scaling Factor [dB]
Surface Detectlon VMS + 6p TSL Correction Pasitive / Negative
Scan Method Measured

0 dB = 30.1 W/Kg
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System Performance Check Report

Summary
Dipole Frequency [MHz] L Pawer [dim]
DSGHzV2 - SN1020 S800 ML 20
Exposure Conditions

Phantom Section, TSL ~ Test Distance [mm]  Band  Group, UID  Frequency [MHz), Channel Number  Conversion Factor  TSL Conductivity [S/m]  TSL Permittivity

Flat 10 W, 0-- S800, 0 448 A1 a7.2

Hardware Setup

Phantom T5L, Measured Date Probe, Callbration Date DAE, Callbration Date
MFF VB.O Right MSL, 2024=11=13 EX3DV4 - SN3503, 2024-03-07 DAEdIp Sn1836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan Zoom Scan
Grid Extents [rmm] 22 x22x 22 Date 2024-11-13
Grid Steps [mm] 40%4.0% 1.4 PsSAR1g [W/Kg] 7.00
Sensor Surlace [mm] 1.4 psSAR1Og (W/Kgl 1,56
Graded Grid Yes Power Drif [d8] 0.0
Grading Ratbo 1.4 Power Scaling Disabled
AL NIA Sealing Factor [dB]
Surface Detection VMS + Bp TSL Correction Positive | Negative
Scan Method Measured

Intampelated SAR (d8]

0

0dB = 29.4 W/Kg
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System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power [dBm]
DSCHzV2 - SN1020 5850 MsL 20
Exposure Conditions

Phantom Section, TSL Test Distance [mm]  Band  Group, UID  Frequency [MHMz), Channel Number  Conversion Facior TSL Conductivity [S/m]  TSL Permittivity

Flat o oW, 0-- 5850, 0 443 6.23 471
Hardware Setup
Phantom TSL, Measured Date Frobe, Calibration Date DAE, Calibration Date
MFF V.0 Right M5L, 2024-11-13 EX3DV4 - SN3503, 2024-03-07 DAEdIp Sn1E36, 2024-10-28
Scans Setup Results
Zoom Scan £oom Stan
Grid Extents (mm] 22% 22 %22 Date 2024-11-13
Grid Steps [mm] 40x40x 14 PsSARTg [W/Kg] 7.7
Sensor Surface [mm] 14 pSARTDg [W/kg] 200
Graded Grid Yes Power Drift [dB] =0.01
Grading Ratlo 14 Power Scaling Disabled
MALA NIA Sealing Factor [dB]
Surface Detection VMS + 6p T5L Comection Pasitive / Negative
Scan Method Measured

Interpolated SAR [dB]
i}

0dB = 30.8W/Kg
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Impedance Measurement Plot for Body TSL

511 Smith (R+jX) Scale 1.00

>1 5.250000 GHz 48,147 N -7.392 |
>2 5.600000 GHz 54.428 0-6.292 |
>3 5.800000 GHz 55,660 Q-5574
=>4 5,850000 GHz 54.606 1-8.050 |

10.00

>1 5.250000 GHz -22.222 dB
5.00) >2 5.600000 GHz -22.669 dB
>3 5.800000 GHz -22.489 dB
0.00| >3 5.850000 GHz -21.070 dB

-5.00
-10.00
-15.00
-20.00 v ‘fv ‘3 %
-25.00
-30.00
-35.00

5.20 5.40 5.60 5.80 6.00
GHz
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