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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:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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 fiat phantom section, with the arms orented
parailel to the body axis.

Feed Point Impedance and Retum Loss: These parametears 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 paint,
No uncertainty required.

SARA 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 caiculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given an page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4mm, dz =14 mm Gradad Hatio = 1.4 (Z direction)
Frequency 3700 MHz « 1 MHz
Head TSL parameters
The toliowing parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 7.7 3.12 mho/m
Measured Head TSL parameters (220+02)°C 37326% 3.06 mho/m + 8 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR sveraged over 1 cm” (1 g) of Head TSL Condition
SAR measuwed 100 mW input power 6.76 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 67.7 Wikg = 19.9 % (k=2)
SAR sveraged over 10 cm’ (10 g} of Head TSL condition
SAR measured 100 mW input power 245 Wikg
SAR lor nominal Head TSL parameters nocmalized to 1W 24.5 Wikg + 19.5 % (ka2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 510 3.56 mho/m
Measured Body TSL parameters {(220+02)C 499+8% 339 mho/m = 6 %
Body TSL temperature change during test <05°C —_ e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAHA measured 100 mW input power 6.22 Wig
SAR for nominal Body TSL parameters nommalized to 1W 62.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 100 mW input power 2.25 Wig
SAR for nominal Body TSL parameters normalized to 1W 22.5 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

hm.hnslonmmfoodpoim 458Q0-050
Retum Loss -27.44d8

Antenna Parameters with Body TSL

mpedance, transformed to feed point 1380Q+24i0
Aotumn Loss - 22.7 dB

General Antenna Parameters and Design

| Etectrical Delay (one diraction) | 1.406 ns |

After long term use with 100W radiated power, only a slight warming of the dipols near the feedpoint can be measured.
mdootoumas!mduﬂummmd coaxlal cable. The cantar con

. Y ductor of the fine is Groct|
second arm of the dipole. The antenna |s therefore shont-circuited for DC-signals Onmm of the d!polea'y m capo'o vig

mambmgwpdeamlnudutommmmmnbmmdm 3
4 1o the position as explained in the
"Measurement Conditions paragraph TheSARwammnhmwmmm.mmmﬂdlwolengthsm

Additional EUT Data

[ Manutactured by [ SPEAG |
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DASY5 Validation Report for Head TSL

Date: 18.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1088

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; ¢ = 3.06 §/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 30.12.2020
* Scnsor-Surfuce: |.4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front): Type: QD 000 PS0O AA; Serial: 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6. 14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.74 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g) = 6.76 W/kg; SAR(10 g) = 2.45 Wikg

Smallest distance from peaks 1o ail points 3 dB bhelow = 8.2 mm

Riitio of SAR at M2 to SAR at M1 = 734

Maximum value of SAR (measured) = 13.3 Wikg

0dB =133 Wkg=11.24 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1088

Communication System: UID () - CW: Freguency: 3700 MHz

Medium parameters used: f = 3700 MHz: o = 3.39 Sim; & = 49.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEF/IEC/ANSI C63.19-2011)

DASY52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.31. 7.3 + 7.31) @ 3700 MHz; Calibrated: 30,12.2020
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02.1 1.2020
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA: Serixl: 1002
* DASYS2 52,10.4(1527); SEMCAD X 14.6. 14(7483)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| Amm

Reference Value = 63.11 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 16.6 Wikg

SAR(1 g) =622 Wikg; SAR(10 g) = 2.25 Wikg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 1o SAR at Ml = 75,6%

Maximum value of SAR (measured) = 1 1.8 Wikg

0dB = 11.8 Wikg = 10.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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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:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016
c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)*, March 2010
d) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) 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 fo the body axis.

» Feed Point Impedance and Refum 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 Retum 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.

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

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

nominal SAR result.

probability of approximately 95%.

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 to a coverage
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Vs2.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graged Ratio = 1.4 (Z direction)
Frequency 4200 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C ari 3,63 mha/m
Measured Head TSL parameters (220202)°C 3BT26% 350 mham:6%
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Hoad TSL Condition
SAR measured 100 mW input power 6.54 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 65.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 222 Why
SAR for nominal Head TSL parameters normatized to 1W 222 Wikg = 19.5 % (k=2)
Body TSL parameters
The lolkvwing parameters and caloulations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 504 413 mho/m
Measured Body TSL parameters (220202)"C 51226% 409 mhom+6%
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.46 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 64.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condifion
SAR measursd 100 mW Input power 2,13 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 21,3 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedanca, transformed 1o feed point 4600-79iQ
Retum Loss -207 4B

Antenna Parameters with Body TSL

Impedance, fransformed 1o feed point N7r0-230
Retum Loss -323dB

General Antenna Parameters and Design

| Eoctricai Delay (one direction) | 1.121ns |

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

The dipole is made of standard semirigid comxial cable. The center conductor of the feeding kne is directly connected 1o the
second am of the dipole. The antenna s therefore shont-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in ceder to improve matching when loaded according to the position as explained in the
“Measurernent 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 10 the dipole arms, because they might bend or the soidered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by | SPEAG
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DASY5 Validation Report for Head TSL

Date: 25.01,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 4200 MHz; Type: D4200V2; Serial: D4200V2 - SN:1021

Communication System: UID 0 - CW: Frequency: 4200 MHz

Medium parameters used: f= 4200 MHz; 6 = 3.5 $/m; g, = 36.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN3503; ConvE(7.02, 7.02, 7.02) @ 4200 MHz; Calibrated: 30.12.2020
» Sensor-Surface: |.4mm (Mcchanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 02,11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4200MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70.13 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(I g) = 6.54 W/kg; SAR(10 g) = 2.22 W/kg

Smallest distunce from peaks to all points 3 dB below = 8 mm

Rutio of SAR at M2 10 SAR at M1 = 74.9%

Maximum value of SAR (measured) = 13.0 Wikg

:

b -20.00
-30.00
-40,00
50.00
0dB=13.0Wrkg=11.13 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 25.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 4200 MHz; Type: D4200V2; Serial: D4200V2 - SN:1021

Communication System: UID 0 - CW; Frequency: 4200 MHz

Medium parameters used: [ = 4200 MHz; 0 =4.09 S/m; & = 51.2; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASY52 Configuration:

.

Probe: EX3IDV4 - SN3I503; ConvI(6.77, 6,77, 6.77) @ 4200 MHz; Calibrated: 30.12.2020
Sensor-Susface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

DASYS2 52.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=4200MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 63.57 Vim, Power Drift = 0.03 dB

Peak SAR (extrapolated) = 20.2 Wrkg

SAR(1 g) = 6.46 W/kg; SAR(10 g) = 2.13 Wikg

Smallest distance from peuks to all points 3 dB below = 7.2 mm

Rutio of SAR at M2 to SAR at M1 =71.4%

Maximum value of SAR (measured) = 13.1 Wikg

5.00

-10.00

-15.00

-20.00

-25.00

0dB=13.1W/kg= 1118 dBW/kg
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impedance Measurement Plot for Body TSL
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Calibration Laboratory of N\ Schwsizerischer Kalibrierdienst
Schmid & Partner ’s\\\—/} 2 Service sulsse d'étalonnage
Engineering AG % = Servizio svizzero & tarstura
Zoughausstrasse 43, 8004 Zurich, Switzerland ",@ye S Swiss Culibration Service
Aceredited by the Swiss Accreditation Sandce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
MultRateral Agreement for the recognition of calibration certificates

Client

mmmmmwu»mmmmmmmdmwu
MMmmnumuﬁmmmmnvmonmmmmwnundmmnmh

All calis haave been conducted In tha cosed laberatory faciity: emvironment temparsturs (22 + 3)°C and humidity < 70%.

Caftration Equipment used (MATE crtical for cafbeation)

Primary Standerds 0# Cal Date (Certificate No.) Schaduded Caibration
Powar metar NRP SN: 104778 08-Apr-21 (No. 21 7-03201/03252) Apr22

Powar sensar NRP-291 SN; 103244 08-Apr-21 (No. 217-03291) Ape-22

Pawar sensor NRP-291 SN: 103245 083-Apr-21 {No. 217-03292) Ape-22

Reforonce 20 dB Attenustor SN: BHa384 (20k) 03-Apr-21 (Na. 217.403243) Apr22

Type-N mismatch combination SN 310082 /08327  09:Apr21 (No, 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 30-Dac-20 (No. EX3-3503_Decz20) Dec-21

DAE4 SN- 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21

Secondary Stancands o# Chock Date (in housa) Schoduled Chack
Power meter E45158 SN: GB9512475 30-0ct-14 (in heuse chack Oct-20) In hause chock: Oct-22
Pawer sensor HP B481A SN; LS37292783 07-0ct-15 (in house chack Oct-20) In house chage. Oct-22
Power sensor MP 82814 SNIMY41002317 07-Cct-15 {in house check Cct-20) In house check: Oot.22
RF gonerator RAS SMT-08 SN: 100872 15-Jun-15 (in heuse chock Oc2-20) i house chack: Oct-22
Network Analyzer Agient EBIS8A | SN- USA1060477 31-Mar-14 {Iin house chack Oct-20) 1 houss check: Oct-21
Cafibrated by:

Approved Dy

This calbeason certficate shall not be d excapt In &4l without wiitten approval of the iadaoratory.
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Calibration Laboratory of AN,
Schmid & Partner i =
Engineering AG o

o
Zeughausstrasse 43, 8004 Zurich, Switzerland "I,'I/f;..\\ o
ol

S Schweizerischer Kalibrierdienst

c Service suisse d'dtalonnage
Servizio svizzero & taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditason Benvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the recognition af calibration certiticates

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:

a) |EC/IEEE 62208-1528, "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)", October 2020,

b) 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.

e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat phantom,

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Return 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
cannector.

» 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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B DEKRA

Measurement Conditions
DASY systomn configuration, as far as not given on page 1.

DASY Version DASYS2 V52,104

Extrapolation Advanced Extrapciation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Sgacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratie = 1.4 (Z direction)
5250 MHz £ 1 M=z

Freguency 5800 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Paermittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Measured Head TSL parameters (22020.2)°C 34726% 452 mha'm £ 6 %

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 Conditicon

SAR measurad 100 mW Input power 8.16 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 80.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2,32 Wika

SAR for nominal Head TSL parameters normalized to 1W 229 Wikg + 19.5 % (k=2)
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Page 3of 13

Report No: (NIE) 67003RAN.009 Page 355 of 371

2023-01-19



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

Head TSL parameters at 5600 MHz
The following parameters and calculations were

[T
1

D DEKRA

)

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 3558 5.07 mha/m

Measured Head TSL parameters {220x02)°C 342:6% 4.86 mho/m + 6 %

Head TSL temperature change during test <08°C — —
SAR result with Head TSL at 5600 MHz

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

SAR meaguwed 100 mW input power 850 Wikg

SAR for nominal Head TSL parameters normalized lo W 84.2 Wikg 2 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.41 Wikg

SAR for nominsl Head TSL parameters normalized to 1W 23.8 Wikg £19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculstions were applied.
Tempersature Permittivity Conductivity

Nominal Head TSL parameters 20°C 353 5.27 mho/m

Measured Head TSL parameters (220£02)°C 340£6% 5.06 mha/m £ 6 %

Head TSL temperature change during test <056°C — -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Conditicn

SAR measured 100 mW input power .26 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.9 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condiflon

SAR measured 100 mW input power 2.31 Wkg

SAR for norminal Head TSL parameters normalized to TW 228 Wikg + 19.5 % (k=2)

Cenlificate No: D5GHzV2Z-1071_Sap21
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

D DEKRA

Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho'm
Measured Body TSL parameters (2201202)°C 438+6% 5,60 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 maaswred 100 mW input power 7.44 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

74.4 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW Input power 2.08 Wikg

SAR for nominal Body TSL parameters nonmialized to 1W 20.8 Wikg * 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 485 5.77 mhoim

Measured Body TSL parameters (220202)°C 482+6% 598 mhoim £ 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 measured 100 mW input power 7.82 Wikg

SAR for nominal Bogdy TSL parameters

normalized to 1W

78.3 Wikg £19.9 % (k=2) _J

SAR averaged over 10 em?’ (10 g) of Body TSL

condition

SAR measured

100 mW input power

217 Wikg

normalized to 1W

SAR for nominal Body TSL parameters

21.7 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and caleulations were applied.

B DEKRA

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mha/m

Measured Body TSL parameters (220+02)"C 479+6% 628 mha/m + 6 %

Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm? (1 g) of Body TSL Condition

SAR measured 100 mW input powar 7.50 Wikg

SAR for nominal Bedy TSL paramsters normalized to YW 75.0 Wikg = 19.98 % (k=2)

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

SAR measured 100 mW Input power 207 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 18.5 % (k=2)
Certificate No: DSGHzV2-1071_Sep21 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

B DEKRA

Impedance, transformed 1o feed point 5180-31jQ

Retumn Loss -20.0dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance. transformed to feed point s810+18jQ

Retumn Loss -223dB
Antenna Parameters with Head TSL at 5800 MHz

impedance, ransformed to feed point 5200090

Return Loss -3344a8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point s0en-15jQ

Retumn Loss -35.0 dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 58850+29i0

Return Loss -21.7d8
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point S8350-120

Return Loss -288dB
General Antenna Parameters and Design

| Etectrical Deiay (one direction) | 1207 ns

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

The dipole is made of standard semirigid coaxial tadle. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore short-clrcuited for DC-signais. On some of the dipoles, smail end cags
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 ars not affected by this change. The overall dipole length is still

according to the Standard.

No excessive forca must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be ¢amaged,
Additional EUT Data

[ Manufactured by

SPEAG

—
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DASYS5 Validation Report for Head TSL

Date: 15.09.2021
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1071

Communication System: UID { - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Freguency: 5800
MHz

Medium parameters used: { = 5250 MHz; 0 = 4,52 S/m; &= 34.7; p = 1000 kg/m’ ,

Medium parameters used: f= 5600 MHz: o =4.86 S/m; e, = 34.2; p = 1000 kg/m’ ,

Medium parameters used: f= 5800 MHz o =5.06 S/m; & = 34; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) (@ 5600 MHz,
ConvF(5.01, 5.01, 5.01) (@ 5800 MHz; Calibrated: 30.12.2020

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: $2.11.2020

«  Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA; Serial: 1001
» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 77.60 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 27,5 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.32 Wikg

Smallest distance from peeks to all points 3 dB below = 6.8 mm

Ratio of SAR st M2 to SAR at M1 =72.1%

Maximum value of SAR (measured) = 17.8 Wikg

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

Reference Value = 78.09 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.9 Wkg

SAR(1 g) = B.50 W/kg: SAR(10 g) = 2.41 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 19.2 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy~4mm, dz=1.4mm

Reference Value = 76.35 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 32,1 Wikg

SAR(1 g) = 8.26 Wikg; SAR(10 g) = 2.31 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.9%

Maximum value of SAR (measured) = 19.1 Wikg

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =192 Wikg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serinl: DSGHzV2 - SN:1071

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz

Medium parameters used: = 5250 MHz; o =5.5 S/m; & = 48.8; p = 1000 kg/m” ,

Medium parameters used: £ = 5600 MHz; o= 5.99 S/m; &, = 48.2; p ~ 1000 kg/m*,

Medium parameters used: f = 5800 MHz; 6 = 6.28 S/m; £~ 47.9; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY35 (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

 Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.79, 4.79, 4.79) @ 5600
MHz, ConvF(4.62, 4.62, 4.62) (@ 5800 MHz; Calibrated: 30.12.2020

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
* DASYS52 52.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

Reference Value ~ 68.82 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(I g) = 7.44 Wikg: SAR(10 g) = 2.08 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.7%

Maximum value of SAR (measured) = 17.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.51 Vim; Power Dnift = -0.01 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(] g) = 7.82 W/kg; SAR(10 g) = 2.17 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 64.3%

Maximum value of SAR (measured) = 18.6 Wikg

Certificate No: DSGHZV2-1071_Sep21 Page 11 of 13

B DEKRA

Report No: (NIE) 67003RAN.009 Page 363 of 371

2023-01-19



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.01 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 7.50 W/kg; SAR(10 g) = 2.07 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 10 SAR at M1 = 63.9%

Maximum value of SAR (measured) = 18.1 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0dB = 18.6 W/kg = 12.70 dBW/kg

Certificate No: DSGHzV2-1071_Sep21 Page 12 of 13

Report No: (NIE) 67003RAN.009 Page 364 of 371 2023-01-19



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

Impedance Measurement Plot for Body TSL
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