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D.4  System Check Dipole SAR Calibration Certificate -Dipole 2600 MHz(D2600V2,S/N: 1030)

Calibration Laboratory of \‘\\\\\:I".._-.L/f’f § Schweizerischer Kalibri
Schmid & Partner Ga——— 2 c Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ’—4@.\? S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.. SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

client UL Japan (Vitec) Certificate No: D2600V2-1030_Mar19
[CALIBRATION CERTIFICATE

Object D2600V2 - SN:1030

Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: March 14, 2019
This calibration certificate d the bility to national dards, which realize the physical units of measurements (SI).
The and the inties with confid probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certil No.) Scheduled Calib

Power meter NRP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sensor NRP-Z91 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Power sensor NRP-Z51 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-19

Reference Probe EX3DV4 SN: 7349 31-Dec-18 (No. EX3-7349_Dec18) Dec-19

DAE4 SN: 601 04-Oct-18 (No. DAE4-601_0Oct18) Oct-19

Secondary D# Check Date (in house) Scheduled Check

Power meter E44198 SN: GB39512475 07-0Oct-15 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function Signature

Calibrated by: Manu Seitz Laboratory Technician -

Approved by: Katja Pokovic Technical Manager /ﬁ’%ﬁ

Issued: March 15, 2019

This calibration certificate shall not be duced except in full without written approval of the laboratory.

Certificate No: D2600V2-1030_Mar19 Page 1 0of 8
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Ca]lbl:atlon Laboratory of g\‘"\\‘f)""’; §  Schweizerischer Kalibrierdienst
Schmid & Partner iﬁi G Service suisse diétalonnage

Engineering AG ot Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service
g Mmt,

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the ition of calibration certificates
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) IEEE 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.

e 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 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.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

e 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%.

Certificate No: D2600V2-1030_Mar19 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.0 1.96 mho/m
Measured Head TSL parameters (22.0+02)°C 371+26% 2.01 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 input power

14.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.9 Wikg £17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.29 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

24.8 Wikg £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0x0.2)°C 50.8+6% 217 mho/m £ 6 %
Body TSL temperature change during test =05°C - s
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.06 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.1 Wikg £ 16.5 % (k=2)

Certificate No: D2600V2-1030_Mar19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.00Q-54jQ

Return Loss -25.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4500Q-4.0j0

Return Loss -234dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.152 ns

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

The dipole is made of standard semirigid coaxial 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-signals. 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

Certificate No: D2600V2-1030_Mar19 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 14.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1030

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; ¢ =2.01 S/m; & = 37.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2600 MHz; Calibrated: 31.12.2018
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5Smm

Reference Value = 118.7 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 14.3 W/kg; SAR(10 g) = 6.29 W/kg
Maximum value of SAR (measured) = 24.0 W/kg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =24.0 W/kg = 13.80 dBW/kg

Certificate No: D2600Y2-1030_Mar19 Page 5 of 8
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration Trace Scale Marker System Window Help
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DASYS5 Validation Report for Body TSL

Date: 14.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1030

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f=2600 MHz; 6 = 2.17 S$/m; & = 50.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.89, 7.89, 7.89) @ 2600 MHz; Calibrated: 31.12.2018
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.10.2018
+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=>5mm, dz=5mm

Reference Value = 108.7 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.06 W/kg

Maximum value of SAR (measured) = 22.9 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =229 W/kg = 13.60 dBW/kg

Certificate No: D2600W2-1030_Mar19 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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D2600V2 Calibration for Impedance and Return-loss

Equipment Dipole Antenna Model D2600V2
Manufacture Schmid&Partner Engineering AG | Serial 1030
Tested by Hisayoshi Sato
1. Test environment
Date March 31, 2020
Ambient . .
24.0 deg.C Relative humidity 47%RH
Temperature
Date March 31, 2021
Ambient . 1
22.5 deg.C Relative humidity 45%RH
Temperature
2. Equipment used
March 31, 2020
Control No. Instrument Manufacturer IModel No Serial No Test Item Calibration Date *
Interval(month)
IEST-63 INetwork Analyzer IKeysight E5071C IMY46523746  [SAR 2019/04/13 * 12
Technologies Inc
EST-64 Calibration Kit Keysight 85032F IMY53200995 [SAR 2019/04/16 * 12
Technologies Inc
IMPF-03 2mm Oval Flat Phantom |Schmid&Partner (QDOVAO01IBB 1203 SAR 2019/05/14 * 12
[Engineering AG
MPSAM-03 SAM Phantom Schmid&Partner (QD000P40CD 1764 SAR 2019/05/13 * 12
[Engineering AG
MOS-30 Thermo-Hygrometer CUSTOM CTH-201 3001 SAR 2019/07/03 * 12
IMHBBL600- Head Simulating Liquid ~ |[Schmid & [HBBL600-10000V6 [SL AAH -
10000 [Partner Engineering AG JUL6 BC
IMMBBL600- Body Simulating Liquid  [Schmid & MBBL600-6000 SL AAM -
6000 [Partner Engineering AG JU16 BC
March 31, 2021
Control No. Instrument Manufacturer IModel No Serial No Test Item Calibration Date *
Interval(month)
[EST-63 INetwork Analyzer Keysight ES071C MY46523746  [SAR 2020/06/04 * 12
Technologies Inc
[EST-64 Calibration Kit Keysight 85032F IMY53200995 [SAR 2020/06/03 * 12
Technologies Inc
MPF-03 bmm Oval Flat Phantom  |>Chmid&Partner QDOVAO00IBB 1203 SAR £020/05/25 * 12
Engineering AG
MPSAM-03  [SAM Phantom SchmiddPartner QD000P40CD 1764 SAR 2020/05/25 * 12
[Engineering AG
IMOS-35 Digital thermometer IHANNA Checktemp 4 - SAR 2020/07/10 * 12
IMHBBL600- Head Simulating Liquid ~ [Schmid & HBBL600-10000V6 [SL AAH -
10000 [Partner Engineering AG JUL6 BC
IMMBBL600- Body Simulating Liquid  [Schmid & MBBL600-6000 SL AAM -
6000 [Partner Engineering AG JU16 BC
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3. Test Result
Head Head Deviation Deviation
Impeadance, Transformed to feed point  |cal day (real part) [Q]  [(imgpart) [[Q]  |(real part) [Q] (imgpart) [jQ]  |Tolerance Result
Calibration (SPEAG) 2019/3/14 49.00 -5.40]- - - -
Calibration(ULJ) 2020/3/31 51.27 -6.79 227 -1.39 |+/-5Q+/-5)Q Complied
Calibration(ULJ) 2021/3/31 51.12 -4.86 2.12 0.54 |+/-5Q+/-5jQ Complied
Head Deviation Tolerance
Return loss cal day [dB] [dB] [+/-dB] Result
Calibration (SPEAG) 2019/3/14 -25.10 |- - -
Calibration(ULJ) 2020/3/31 -23.18 1.92 5.02|Complied
Calibration(ULJ) 2021/3/31 -26.21 -1.11 5.02| Complied
Body Body Deviation Deviation
Impeadance, Transformed to feed point cal day (real part) [Q] (imgpart) [jQ]  [(real part) [Q] (imgpart) [jQ]  |Tolerance Result
Calibration (SPEAG) 2019/3/14 45.00 -4.00]- - - -
Calibration(ULJ) 2020/3/31 48.98 -5.89 3.98 -1.89 |+/-5Q+/-5jQ Complied
Calibration(ULJ) 2021/3/31 46.40 -3.63 1.40 0.37 |+/-5Q+/-5jQ Complied
Body Deviation Tolerance
Return loss cal day [dB] [dB] [+/-dB] Result
Calibration (SPEAG) 2019/3/14 -23.40 |- - -
Calibration(ULJ) 2020/3/31 -24.25 -0.85 4.68| Complied
Calibration(ULJ) 2021/3/31 -25.52 -2.12 4.68| Complied

Tolerance: According to the KDB865664 D1
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Measurement Plots (March 31, 2020)

<Head Liquid>
E5071C Network Analyzer
Resize

1Active ChyTrace  2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

Tri 511 smith (R+jX) Scale 1.000U [F1 Del]
»1 2.6000000 GHz 51.271 Q -6.7869 0 9.0194 pF

|2 Start 2.4 GHz

1|Start 2.4 GHz IFBW 70 kHz 2.8 GHz Cor
M S11 Log wmag 5.000de/ Ref 0.000de [F1 pel]
>l 2.6000000 GHz -23.[L79 dB
<
4
——
e .\
IFBW 70 kHz Stop 2.8 GHz

<Body Liquid>
E5071C Network Analyzer
Resize

1Active Ch/Trace  2Response  3Stimulus 4 Mkr/Analysis 5 Inslr State

Trl 511 smith (R+jX) Scale 1.000U [F1 Del]
>1 2.6000000 GHz 48.975 0 -5.8880 © 10.396 pF

>1 2.6000§00 GHz -24.p51 dB

|2 Start 2.4 GHz

IFBW 70 kHz

Meas

Stop 2.8 GHz IF)1



Page
97 of 112

Measurement Plots (March 31, 2021)
<Head Liquid>
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System Check Dipole SAR Calibration Certificate -DipoleD5 GHz (DSGHzV2 S/N: 1020)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Echweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero d| taratura
Swisa Calibration Serviee

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration ceriificales

client UL Japan (RCC) Certificate No: DSGHZV2-1020_Nov21
|CALIBRATION CERTIFICATE

| Obsjact D5GHzV2 - SN:1020

Calibration procedure(s) QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration data: MNovember 18, 2021

Thils: callbration certificate documents he traceability 1o nationsl standands, which realize the physical uniis of measuremants (SI1).
The measurements and the uncenainties with confidence probability are givan on the foBowing pagss and a'e part of the cerificats.

Al calibrations have been conducted in the closed laboratory facility: envirenment temperature (22 + 31°C and humidity < 7055,

Calibration Equiprment used (MBTE crilical for calibrafion)

Primary Standards 104 Cal Dale (Ceriificale No.) Scheduled Calibration

Power meter NRP SM: 104778 08-Apr-21 (Mo, 217-0929103202) Apr-22

Power sansor NRP-Z31 SN: 103244 08-Apr-21 (Ne. 217-03291) Apr-22

Power sensor NRP-Z51 SN: 103245 00-Apr-21 (No, 217-06282) Apr-22

Reference 20 dB Altenuator EN; BHIE04 (20K) 08-Apr-21 (No. 217-03343) Apr-22

Type-M mismateh combination SN: 310382 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX30V4 BN 3503 30-Dec-20 (Mo. EX3-3503_Dec20) Dec-21

DAES 5N 601 01-Mov-21 (Mo. DAE4-601_Movai}) Mowv-22

Secondary S 1D # Check Date {in house) Scheduled Check

Power meter E44158 SN: GH3EE12475 30-0ct-14 (In hausa chack Oct-20) In house check: Oct-22

Power sensor HP 84814 SN US3r2a2783 07-0¢k-15 [in house check Oct-20) In house check: Ocl-22

Fower sensor HP 54814 SN: MY41092317 07-0ci-15 (In house cheack Ocl-20) In house check: Oct-22

RF generator RAS SMT-06 SN: 100972 15-Jun=15 (in house check Oct-20) In house check: Ocl-22

Hetwork Analyzer Agilon] EB3SBA | SN: US41080477 31-Mar-14 (In house check Oct-20) In house check: Oct-22
Mama Fumelhon Signature

Calibrated by Jafirey Katzman Laboratory Technician

Approved by: Mials Kuster Quality Manager

Issuad: November 18, 2021

This calibralion cedificale shall not be reproduced except in full withcul written approval of the laboratory.

Certificate No: DSGHzY2-1020_Nav21 Page 1of 14
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Calibration Laboratory of S,
; Salln
Schmid & Partner ST
Engineering AG 3
Zeughausstrasse 43, BOD4 Zurich, Switzerdand '-%ff_\:ﬁ\?

Accredited by the Swiss Accradilalion Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Kalibri
C Bervive sulsse déalu mege
Servizio svizzero di taralura
Swiss Calibration Service

Aceraditation Mo.: SCS 0108

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) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields Fram 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:
c) 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 FParameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positionzd 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
connectar.

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%.

Certificate No: DEGHZV2-1020_Nov21
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Measurement Conditions

DASY system configuration, as far as nol given an page 1.

DASY Version DASYS2 WE2.10.4
Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 1¢ mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz +1 MHz
5600 MHz +1 MHz
5800 MiHz = 1 MHz
5850 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and caleulations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C a9 4.71 mho/m
Measured Head TSL parameters (220=202)"C 359+6% 458 mho/m + 6 %
Head TSL temperature change during test <050 £in s
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measured 100 mW input powsr T.79 Wikg
SAR for nominal Head TSL parameters normalized o TW TT.8 Wikg £19.9 % (k=2}
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 100 mW input power 2.23 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.3 Wrkg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The fafllewing parameters and calculations were appliad.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mhalm
Measured Head TSL parameters 220+£02)°C 35.4£6% 4.94 mhic'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 input power B.18 Wikg

SAR for nominal Head TSL paramesters

normalized to 1W

81.7 Wika £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

.39 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wikg + 19.5 % (k=2)

Certificata Mo: DEGHzY2-1020_Movai
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Head TSL parameters at 5800 MHz

The fellowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 353 5.27 mhaim
Measured Head TSL parameters (22.0202)°C 45,1 £ 6% 515 mhaim =6 %
Head TSL temperature change during test <0.5°C -

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measursd 100 mW input power 7.50 Wikg
SAR for nominal Head TSL paramsters normalized 1o 1W 77.8 Wikg +19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition B
SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Head T5L parameters

normalized to 1W

22.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5850 MHz

The following parameaters and calculations wers applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 352 5.32 mha/m
Measured Head TSL parameters (22.0=0.2)°C 350+6% 5.20 mhofm = 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
SAH measured 100 mW input power 8.08 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 80.7 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAF measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.8 Wikg £ 19.5 % (k=2)

Certificate Mo: DEGH2V2-1020_Movai
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Body TSL parameters at 5250 iMHz

The foliowing parameters and calculations were applied,

Temperature Permittivity Conductivity
Neminal Body TSL parameters 22.0°C 4.9 5.26 mhoim
Measured Body TSL parameters (220 +0.2) °C 48T + 6% 5.43 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 measured 100 mW input power 7.38 Wikg
SAR for nominal Body TSL parameters nermalized to 1TW 73.8 Wika £ 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measurad 100 mW input power 2.05 Wikg

SAR for nominal Body TSL parameters

nemalkized to 1W

20.5 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parametaers and calculations were applied.

Temperature Permittivity Conductivity

Neminal Body TSL parameters 22.0°C 48.5 5.77 mhofm
Measured Body TSL parameters (22.0+02)°C 481 6 % 5.91 mhofm =6 %
Body TSL temperature change during test =0.5°C

SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em”® (1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.69 Wiy
SAR for nominal Body TSL parameters narmalized to TW 76.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAH measurad T00 mW input powsr 212 Wikg

SAR far nominal Body TSL parameters

normalizad to 1W

21.2 Wikg = 19.5 % (k=2)

Certificate Mo: DEGHzV2-1020 MNov2i
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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 mhofm
Measured Body TSL parameters {22.0202)°C 47R+6% 6,19 mho/m £ 8 %
Body TSL temperature change during test <05°C o
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.28 Wikg

SAR for nominal Bedy TSL paramelers

normalized to 1W

72.9 Wikg +19.9 % (k=2)

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

condition

SAR measured

100 mW input power

1,98 Wikg

SAR for nominal Body T5L parameters

narmalized to 1W

19.9 W/kg £ 19.5 % (k=2)

Body TSL parameters at 5850 MHz

The follawing parametars and calouiations were appliad.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48.1 €.06 mha/m
Measured Body TSL parameters (22.0£0.2) °C 47.7 £ 6% 6.26 mha/m £6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5850 MHz
SAR averaged over 1 em? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.50 Wikg

SAR for nominal Body TSL parametars

normakized to 1W

75.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 m\W input power

2.05 Wikg

SAR tor nominal Body TSL parameters

normalized to 1W

20,5 Wikg + 19.5 % (k=2)

Cerificate Mo DSGHZY2-1020_Nov21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transiormed to feed point 5230 -88jQ

Return Loss -23.0dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point B4T0-2400

Retum Leoss - 25.9 dB
Antenna Parameters with Head TSL at 5800 MHz

Impedances, transformed to feed point 56.0 {2 + 0.5 0

Return Loss -248dB
Antenna Parameters with Head TSL at 5850 MHz

Impedance, transformed to feed paint 5550 +0.6j0

Relum Loss -25.6 dB

Cerificate No: DEGHzY2-1020_Mov21
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Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point SRE{-470
Retum Loss -25.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5580-02jQ
Return Loss -25.1 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed 1o feed point 5870+ 290
Return Loss -233dB

Antenna Parameters with Body TSL at 5850 MHz

Impedance, transformed (o feed paint 5660 +2.00

Retum Loss -23.8dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.200 ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
sacond arm of the dipole. The antenna is therefors short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve maltching when loaded according to the position as explained in the
“Measurement Gonditions” paragraph. The SAR data are not affected by this changs. The overall dipele length is stil
according to the Standard.

No excessive force must be applied to the digole arms, because they might bend or the soldered connactions near the
feedpoint may be damaged,

Additional EUT Data

| Manufactured by SPEAG J

Certificate Mo: D5GHzV2-1020_Nav21 Page 8 of 14
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DASYS Validation Report for Head TSL

Date: 18.11,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1020

Communication System: UID 0 - CW; Frequeney: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz, Frequency: S850 MHz

Medinm parameters used: f = 3250 MHz; o =4.58 Sfm; & = 35.9; p = 1000 ke/m®

Medivm parameters used: f= 5600 MHz; 0 =4.94 8/m; e, =354, p= 1000 kgﬁ’m3 :

Medium parameters used: f = 5800 MHz; o = 5,15 S/m; & = 35.1; p = 1000 kg/m” ,

Medium parameters used: { = 3850 MHz; o = 5.20 S/m; & = 35.0; p = 1000 kgfm?

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2011)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(3.01, 5.01, 5,01) @ 5800 MHz, ConvF(4.99, 499, 4.99) @ 5850 MHz; Calibrated:
30.12.2020

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

+ Electronics: DAE4 Sn601; Calibrated: 01,11.2021

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
o« DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 77.24 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26,0 Wikg

SAR(L ) =T7.79 W/kg; SAR(10 g) = 2.23 W/kg

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

Ratio of SAR at M2 to SAR at M1 =71.2%

Maximum value of SAR (measured) = 17.4 W/kg

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 = 77.85 Vim; Power Drift = (.02 dB

Peak SAR (extrapolated) = 295 W/kg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 2.33 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 68.5%

Maximum value of SAR (measured) = 18.9 Wikg

Cortificate Mo: DSGHzV2-1020_Now21 Page 9 of 14
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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=14mm

Reference Value = 74.63 ¥/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(I g) = 7.80 W/kg; SAR(10 g) = 2.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5850 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 75.98 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) =31.5 W/kg

SAR(1 g) = 8.08 Wikg; SAR(10 g) = 2.28 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 19.4 Wikg

B.76

-17.51
-26.27
-35.02

-43.74

0dB =194 Wikg = 12.87 dBW/kg

Gertificate No: DSGHzZV2-1020_Novat Page 10 of 14
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.11.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzVZ; Type: DSGHzV2; Serial: DSGHzV2 - SN:1020

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz, Frequency: 5850 MHz

Medium parameters used: f = 5250 MHz; 6 = 5.43 $/m; & = 48.7; p = 1000 kg/m" |

Medium parameters used: f = 5600 MHz; 6 = 5.91 S/m; & = 48.1; p= 1000 kg/m® ,

Medium parameters used: = 5800 MHz; o = 6.19 8/m; & = 47.8; p = 1000 kg/m®,

Mediwn parameters used: f= 5850 MHz; 6 = 6.26 S/m; & = 47.7; p = 100 kg}'m"=

Phantom section: Flat Section

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

DASYS52 Configuration:

«  Probe; EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.20) @ 5250 MHz, ConvE(4.79, 4.79, 4.79} @ 5600
MHz, ConvF(4.62, 4.62, 4.62) @ 5800 MHz, ConvE(4.61, 4.61, 4,61} @ 5850 MHz; Calibrated:
30.12.2020

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

+ Electronics: DAE4 Sn601; Calibrated: 01.11.2021

«  Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
«  DASYS2 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=4mm, dz=1.4mm

Reference Value = 67.20 Vi, Power Drift =-0.07 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(L g) = 7.38 W/kg; SAR(10 g) = 2.05 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =68.2%

Maximum value of SAR (measured) = 16.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67,24 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(I g) = 7.69 W/kg; SAR(10 g) = 2,12 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64.6%

Maximurm value of SAR (measured) = 184 W/kg

Cerificate No: DSGHzV2-1020_Mov21 Page 12 of 14
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.49 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 7.29 Wikg; SAR(10 g) = 1.99 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64%

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5850 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.50 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 7.50 W/kg: SAR(10 g) = 2.05 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.2%

Maximum value of SAR (measured) = 18.3 Wkg

dB

-5.00

-10.00
-15.00
-20.00

-25.00

0dB = 18.4 W/kg = 12.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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