Test Report No. 15172766H-A-R1
Page 539 of 571

Certificate No: D3500V2-1052_Dec22 Page 6 of 8

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15172766H-A-R1
Page 540 o0f571

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15172766H-A-R1
Page 541 o0f571

Certificate No: D3500V2-1052_Dec22 Page 8 of 8

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No.

15172766H-A-R1

Page 542 0f571
Calibration for Impedance and Return-loss
Equipment Dipole Antenna Model D3500V2
Manufacture Schmid & Partner Engineering AG Serial 1052
Tested by Hisayoshi Sato
1. Test environment
Date December 22, 2023
Ambient . -
23.0deg.C Relative humidi 40 %RH
Tem peratu re 9 ty
2. Equipment used
LIMS ID Description Manufacturer Model Serial Last Cal Date |Interval
88581 | Thermo-Hygrometer CUSTOM. Inc CTH-201 - 2023/7/18 12
142056|2mm Oval Flat Phantom Schmid & Partner Engineering| QDOVA001BB 1045 2023/5/10 12
AG
176484 |Head Simulating Liquid Schmid & Partner Engineering|HBBL600-10000V 6 SL AAH U16
AG BC
150815|Netw ork Analyzer Keysight Technologies Inc E5071C MY 46523746 |2023/08/11 12
141991 |2.4mm Calibration Kit Keysight Technologies Inc 85056A MY 44300225 |2023/8/29 12
142060|SAM Phantom Schmid & Partner Engineering| QDO0O0P40CB 1333 2023/5/10 12
AG
176483|Body Simulating Liquid Schmid & Partner Engineering| MBBL600-6000 SL AAMU16
AG BC
3. Test Result
Head Head Deviation Deviation
Impeadance, Transformed to feed poirfcal day (real part) [Q] (img part) [jQ] |[(real part) [Q] (img part) [[Q] [Tolerance Result
Calibration (SPEAG) 2022/12/14 53.70 -4.07|- - - -
Calibration(ULJ) 2023/12/22 54.29 -1.96 0.58 2.11| +/-5Q+/-5jQ|Complied
Head Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/12/14 -25.511- - - - -
Calibration(ULJ) 2023/12/22 -26.83 -5.18 -1.32 +/- 20.00 5.10{Complied
Body Body Deviation Deviation
Impeadance,Transformed to feed poinjcal day (real part) [Q] (img part) [Q] |(real part) [Q] |(img part) [jQ] |Tolerance Result
Calibration (SPEAG) 2022/12/14 53.32 -1.23|- - - -
Calibration(ULJ) 2023/12/22 52.58 0.11 -0.74 1.34| +/-5Q+/-5jQ[Complied
Body Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/12/14 -29.31 |- - - - -
Calibration(ULJ) 2023/12/22 -32.02 -9.24 -2.71 +/- 20.00 5.86|Complied

Tolerance: According to the KDB 865664 D1
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Measurement Plots

<Head Liquid>

<Body Liquid>
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And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b) KDB 865664, "SAR Measurement Requireaments for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available fram the Validation Report al the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameiers with TSL: The source is mounted in a louch configuralion below the
center marking of the flat 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 fo an input power of 1 W at the antenna
cannector.

SAR for nominal TSL paramefers: 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 (o a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systom configuration, as far as not g

iven on page 1.

DASY Version
Extrapolation

Phantom

DASYE2

Wa2.10.4

Advanced Extrapolation

Moduiar Flat Fhantom

Distance Dipola Cantar - TSL
Zoom Scan Resolution

Frequency

10 mm

with Spacer

dx, dy =4 mm, dz = 1.4 min

Graded Rafio = 1.4 {Z directicn}

3700 MHz £ 1 MHz

Head TSL parameters

The following paramelers and calculations were applied.

T-amperaiure_ ) Permittivity Conductivity
Nominal Head TSL parametsrs 220°C riv s 3.12 mho/m
Measured Head TSL parameters (220 02)°C 36.9+6 % 310 mhoim £ 6 %
Head TSL temparature change during test <N8°C - —
SAR result with Head TSL
snnﬂ avetaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW Input power 5.59 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

65.7 Wikg # 18.9 % (k=2)

SAR averaged ovar 10 cm? (10 g) of Head TSL condition

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg £ 19.5 % (k=2)
Body TSL parameters

The [ollowing paramelers and caleulations were applied. .
Temperature Permittivity Conductivity

Nominal Body TSL paramatars 220°C 51.0 3.565 mha/m

Measured Body TSL parameters (220+£02)°C 51.3+8% 347 mholin £ 6 %

Body TSL temperature change during test <(.5°C —_ -
SAR result with Body TSL

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

SAR measured 100 mW Input power 6.20 Wikg

SAR for nomina! Bady TSL parameters

normalized to 1W

62.4 Wikg £ 19.8 % (k=2)

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

condition

SAR meaasurad

100 mW inpul power

2.26 Wiikg

SAR for nominal Bedy TSL parameters

normalized to 1W

22.5 Wikg 18.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

4450+ 0.5j0

Return Loss

-246d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4380 +1.1j0

Relurn Loss -237dB
General Antenna Parameters and Design
Electrical Delay {une directian) ] 1.135ns

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

The dipole is made of standard semirlgld coaxial cable. The center conductor of the feeding line Is diractly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. Cn some of the dipcles, small end caps

are added to the dipole arms in order to improve matching when loaded according 1o the position as axplained in the
‘Measurement Conditicns” paragraph. The SAR dala are nof affected by this change. The cverall dipele length is still

according to the Standard.

No excessive force must be applied to the dipols anms, because they might bend or the soldered conneclions near the

feedpoint may be damagad.

Additional EUT Data

Manufaclured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 12.07.2022
Test Taboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1078

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

Medium parameters used: = 3700 MHg; o — 3.1 8/m; & — 36.9; p = 1000 kg/m®
Phantom seetion: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN3503; Convl(7.73, 7.73, 7.73) @ 3700 MIlz, Calibrated: 08.03.2022

s Scnsor-Surface: 1.4mm (Mechanical Surface Deteetion)
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DASYS Validation Report for Body TSL

Date: 14.07.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1078

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

Medium parameters used: = 3700 MHz; o — 3.47 $/m; & — 51.3; p — 1000 kg/m®
Phantom section: Flat Section

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

DASY 52 Confipuration:
o Probe: EX3DV4 - SN3503; Convl(7.31, 7.31, 7.31) @ 3700 MHz; Calibrated: 08.03.2022

¢ Sensor-Surlace: 1.4mm (Mechanical Surlace Delection)
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Calibration for Impedance and Return-loss

Equipment Dipole Antenna Model D3700V2
Manufacture Schmid & Partner Engineering AG Serial 1078
Tested by Hisayoshi Sato Tested by Tomohisa Nakagawa
1. Test environment
Date July 31, 2023 Tested by Hisayoshi Sato
Ambient Temperature 22.5deg.C Relative humidity 40 %RH
Date July 16, 2024 Tested by Tomohisa Nakagawa
Ambient Temperature 20.5 deg.C Relative humidity 52 %RH
2. Equipment used
2023
LIMS ID Description Manufacturer Model Serial Last Cal Date Interval
88581 Thermo-Hygrometer CUSTOM. Inc CTH-201 - 2023/07/18 12
142060 SAM Phantom Schmid & Partner QDO000P40CB 1333 2023/05/10 12
Engineering AG
142056 2mm Oval Flat Phantom Schmid & Partner QDOVA001BB 1045 2023/05/10 12
Engineering AG
176484 Head Simulating Liquid Schmid & Partner HBBL600-10000V6 SL AAH U16 - -
Engineering AG BC
150815 Network Analyzer Keysight Technologies Inc | E5071C MY46523746 2022/08/23 12
141991 2.4mm Calibration Kit Keysight Technologies Inc | 85056A MY44300225 2022/08/18 12
2024
LIMS ID Description Manufacturer Model Serial Last Cal Date Interva
|
176484 Head Simulating Liquid Schmid & Partner HBBL600-10000V6 SL AAH U16 - -
Engineering AG BC
141573 Digital thermometer HANNA INSTRUMENTS Checktemp 4 - 2023/07/18 12
142057 2mm Oval Flat Phantom Schmid&Partner QDOVA001BB 1203 2024/05/31 12
Engineering AG
141991 2.4mm Calibration Kit Keysight Technologies Inc_| 85056A MY44300225 2023/08/29 12
239339 Network Analyzer Keysight Technologies Inc | N5244A MY52441964 2023/09/07 12
3. Test Result
Head Head Deviation Deviation
Impeadance, Transformed to feed poincal day (real part) [Q] (img part) [[Q] [(real part) [Q] (img part) [[Q] [Tolerance Result
Calibration (SPEAG) 2022/7/14 44.45 0.54]- - B B
Calibration(ULJ) 2023/7/31 44.01 -3.66 -0.44 -4.20 | +-5Q+-5jQ[Complied
Calibration(ULJ) 2024/7/16 4451 1.21 0.06 0.67 [ +/-5Q+/-5jQ|Complied
Head Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/7/14 -24.58]- - - - -
Calibration(ULJ) 2023/7/31 2252 8.39 2.061 +/-20.00 4.92|Complied
Calibration(ULJ) 202417/16 2451 0.27 0.07 +/-20.00 4.92|Complied

Tolerance: According to the KDB 865664 D1

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999




Test Report No. 15172766H-A-R1
Page 553 0f571

Measurement Plots

<Head Liquid 2023>

Trl s11 smith (R+jx) scale 1.000u [F1 Del]
»1 3.7000000 GHz 44.013 @ -3.6559 @ 11.766
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D3900V2 - S/N:1006
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Measurement Conditions

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

DASY Version DASY52 V52.10.4
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

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.5 3.32 mho/m
Measured Head TSL parameters {(22.0 £ 0.2) °C 365x6% 3.25 mho/m =6 %
Head TSL. temperature change during test <05°C er —
SAR resuit with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.11 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

71.0 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.46 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.5 W/kg = 19.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 50.8 3.78 mho/m
Measured Body TSL parameters (22.0x£0.2)°C 502+6% 3.80 mho/m =6 %
Body TSL. temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.55 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

65.3 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.22 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

22.2 Wikg = 19.5 % (k=2)
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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-8.0jQ

Return Loss -21.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.3Q-56iQ

Return Loss -25.0dB

General Antenna Parameters and Design

IEectrical Delay {one direction) 1.101 ns —|

After long 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 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. Cn 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

D/lanufactured by SPEAG
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Calibration for Impedance and Return-loss

Equipment Dipole Antenna Model D3900V2
Manufacture Schmid & Partner Engineering AG Serial 1006
Tested by Hisayoshi Sato (2023) Tested by Tomohisa Nakagawa (2024)

1. Test environment

Date April 25, 2023
Ambient Temperature | 24.0 deg.C Relative humidity 40 %RH
Date April 12, 2023
Ambient Temperature | 22.0 deg.C Relative humidity 35 %RH
2. Equipment used
2023
LIMS ID | Description Manufacturer Model Serial Last Cal Date | Interval
88581 Thermo-Hygrometer CUSTOM. Inc CTH-201 - 2022/07/03 12
2mm Oval Flat Schmid & Partner
142056 | Phantom Engineering AG QDOVA001BB 1045 2022/05/23 12
Head Simulating Schmid & Partner SL AAH U16
176484 | Liquid Engineering AG HBBL600-10000V6 BC - -
Keysight Technologies
150815 | Network Analyzer Inc E5071C MY46523746 | 2022/08/23 12
Keysight Technologies
141991 | 2.4mm Calibration Kit Inc 85056A MY44300225 | 2022/08/18 12
Schmid & Partner
142060 | SAM Phantom Engineering AG QDO000P40CB 1333 2022/05/23 12
Schmid & Partner SL AAM U16
176483 | Body Simulating Liquid | Engineering AG MBBL600-6000 BC - -
2024
LIMS ID | Description Manufacturer Model Serial Last Cal Interval
Date
150815 Network Analyzer Keysight Technologies E5071C MY4652374 2023/08/11 12
Inc 6
150816 Calibration Kit Keysight Technologies 85032F MY5320099 2023/08/17 12
Inc 5
176484 Head Simulating Schmid & Partner HBBL600-10000V6 SLAAHU16 | - -
Liquid Engineering AG BC
142056 2mm Oval Flat Schmid & Partner QDOVA001BB 1045 2023/05/10 12
Phantom Engineering AG
176484 Head Simulating Schmid & Partner HBBL600-10000V6 SL AAHU16 | - -
Liquid Engineering AG BC
88581 Thermo- CUSTOM. Inc CTH-201 - 2023/07/18 12
Hygrometer
3. Test Result
Head Head Deviation Deviation
Impeadance,Transformed to feed poirjcal day (real part) [Q] |(img part) [Q] |(real part) [Q] |(img part) [[Q] |Tolerance Result
Calibration (SPEAG) 2022/4/19 48.98 -7.95|- - - -
Calibration(ULJ) 2023/4/25 49.83 -11.27 0.85 -3.32| +/-5Q+/-5jQ|Complied
Calibration(ULJ) 2024/4/12 50.67 -10.46 1.69 -251| +/-5Q+/-5jQ|Complied
Head Deviation Deviation Tolerance Tolerance
Return loss cal day [dB] [%] [dB] [%] [+/- dB] Result
Calibration (SPEAG) 2022/4/19 -21.86/- - - - -
Calibration(ULJ) 2023/4/25 -18.99 13.13 2.87 +/-20.00 4.37|Complied
Calibration(ULJ) 2024/4/12 -20.62 5.64 123 +/-20.00 4.37|Complied

Tolerance: According to the KDB865664 D01
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Measurement Plots
2023

2024
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