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Appendix 4 Verification source calibration data

Calibration Certificate (5G Verification Source 30 GHz, S/N: 1082)

Calibration Laboratory of SL\\?—_I"/;’/ /f'_’T N\ s s iocher Katisionii
Schmid & Partner % [ < -\ ¢ Service suisse d'étalonnage

Engineering AG To—ux | ! ) g Servizio svizero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4,_4/:/,3;:\“\“.\? \m/ 2/ Swiss Calibration Service

Feli ey -

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 g of calibration certificates
Client UL Korea Certificate No: 5G-Veri30-1082_Feb23

CALIBRATION CERTIFICATE

Object 5G Verification Source 30 GHz - SN: 1082

Calibration procedure(s) QA CAL-45.v4
Calibration procedure for sources in air above 6 GHz

Calibration date: February 21, 2023

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The meast and the inties with confidence probability are given on the following pages and are part of the cerificate.

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

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards [ D # Cal Date (Certificate No.) Scheduled Calibration
Reference Probe EUmmWV3 SN: 9374 2023-01-03{No. EUmmWV3-8374_Jan23) Jan-24
DAE4ip SN: 1602 2022-06-27 (No. DAE4ip-1BO2_.Jun22} Jun-23
Secondary Standards [ 1D # Check Date (in house) Scheduled Check
MName Function Signature

Calibrated by: Leif Klysner Laboratory Technician - %

; QJ S 7
Approved by: Sven Kihn Technical Manager -\ P

. J/
C—n

Issued: March 6, 2023
This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory. }
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

cw Continuous wave

Calibration is Performed According to the Following Standards

e Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.

e IEC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

* Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

* Measurement Conditions: (1) 10 GHz: The forward power to the horn antenna is measured
prior and after the measurement with a power sensor. During the measurements, the horn
is directly connected to the cable and the antenna ohmic and mismatch losses are
determined by far-field measurements. (2) 30, 45, 60 and 90 GHz. The verification sources
are switched on for at least 30 minutes. Absorbers are used around the probe cub and at
the ceiling to minimize reflections.

* Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

» E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-
maxima and the averaged (1cm?2 and 4cm2) power density values at 10mm in front of the
horn.

e Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity
e Local Jaeak E-field (V/m) and average of peak sgatfal comEonems of the poynting vector
)

(W/m?) averaged over the surface area of 1 cm? and 4cm? at the nominal operational
frequency of the verification source. Both square and circular averaging results are listed.

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

DASY Version DASY8 Module mmWave V3.2
Phantom 5G Phantorn
Distance Horn Aperture - plane 10 mm
Number of measured planes 2 (10mm, 10mm + N4)
Frequency 30 GHz £ 10 MHz |
Calibration Parameters, 30 GHz
Circular Averaging
Distance Horn Prad’ | Max E-field Uncertainty Avg Power Density Uncertainty
Aperture to {mw) (Vim) (k=2) Avg (psPDn+, psPDiels, psPDmods) (k=2)
Measured Plane {Wim?)
1cm? 4 cm?

10 mm 429 156 1.27 dB 55.0 48.5 1.28 dB
Distance Hom Prad’ | Max E-field Uncertainty Power Density Uncertainty
Aperture to {mw) (Vim) k=2) psPDn+, psPDtot+, psPDmoad+ (k=2)
Measured Plane (W/m?)

1cm? 4 cm?
10 mm 429 156 1.27 dB 54.5,55.1,55.3 | 48.0, 48.6, 48.8 1.28 dB
Square Averaging
[ﬁstance Horn Prad’ | Max E-field Uncertainty Avg Power Density Uncertainty
Aperture to (mW) (Vim) (k=2) Avg (psPOne, psPDIots, psPOmaod+) (k=2)
Measured Plane (Wim?)
1cm? 4cm?
10 mm 42.9 156 1.27 dB 55.0 48.4 1.28 dB
—
Distance Horn Prad’ | Max E-field Uncertainty Power Density Uncertainty
Aperture to (mW) (Vim) (k=2) psPDn+, psPDtot+, psPDmod+ (k=2)
Measured Plane (W/m?)
1 cm# 4 cm?
10 mm 42.9 156 1.27 dB 54.6,55.1,55.4 | 47.9, 48.5, 48.7 1.28 dB
Max Power Density
Distance Horn Prad’ | Max E-field Uncertainty Max Power Density Uncertainty |
Aperture to (mW) (V/m) (k=2} Sn, Stot, |Stot] (k=2)
Measured Plane {(W/m?)
10 mm 42,9 156 1.27 dB 63.8, 63.8, 64.0 1.28 dB_}

! Derived from far-field data
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DASY Report

Measurement Report for 56 Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensians [mm) IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G - 5.55mm Validation band ow 30000.0, 1.0
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmMWV3 - SN9374_F1-55GHz, DAEdip 5n1602,
2023-01-03 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 09:10
Mals MAIA not used Avg. Area [em?] 1.00
Avg. Type Circular Averaging
PsPDn+ [W/m?] 54.5
psPDtot+ [W/m?) 55.1
psPDmod+ [W/m?] 553
Max{sn) [W/m?] 638
Max(Stot) [w/m?] 638
Max( | Stot|) [w/m?] 64.0
Emax [V/m] 156
Paower Drift [dB) -0.06
1.0cm3, cire) [Wy
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm)] IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance  Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band ow 30000.0, 1.0
30000
Hardware Setup
Phantom ? Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUMmMWV3 - SN9374_F1-55GHz, DAE4ip Sn1602,
2023-01-03 2022-06-27
Scan Setup Measurement Results
5G Scan 56 Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 09:10
MAIA MAIA not used Avg. Area [em?] 4.00
Avg. Type Circular Averaging
psPDn+ [W/m?) 48.0
psPDtot+ [W/m?] 48.6
psPDmod+ [W/m?] 48.8
Max(Sn) [W/m?] 638
Max(Stot) [W/m? 63.8
Max{|Stot]) [w/m?] 64.0
Eumar [Vfm] 156
Power Drift [dB] -0.06

WPOtots (4.0em2, e
485
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
56 Verification Source 30 GHz 100.0 x 100.0 x 100.0 5N: 1082 -

Exposure Conditions

Phantom Section Position, Test Distance  Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band cw 30000.0, 1.0
30000
Hardware Setup
Phantem Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-55GHz, DAESip Sn1602,
2023-01-03 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 09:10
MAIA MAIA not used Avg. Area [cm?] 1.00
Avg. Type Square Averaging
psPDn+ [W/m?] 54.6
psPDtot+ [W/m?| 55.1
psPDmod+ [W/m?] 55.4
Max{Sn) [W/m?] 63.8
Max(Stat) [W,/m?] 63.8
Man(|Stot|) [w/m3) 64.0
Emax [V/m] 156
Power Drift [dB] -0.06

sPDots [L0em2, sq) [WimAZ)

55.1
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DASY Report

Measurement Report for 5G Verification Source 30 GHz,

UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manuf: Dimensions [mm) IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance  Band Group, Frequency [MHz), Conversion Factor
[mm] Channel Number
56- 5.55 mm Validation band o 30000.0, 1.0
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmMWV3 - 5N9374_F1-55GHz, DAEdip Sn1602,
2023-01-03 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 09:10
MalA MAIA not used Avg. Area [cm?] 4.00
Avg. Type Square Averaging
psPOn+ [W/m?| 47.9
psPDtot+ [W/m?) 485
psPDmod+ [W/m?] 48.7
Max{Sn) [W/m?] 63.8
Max(Stot) [W/m?] 63.8
Max(|5tot]) [w/m?] 64.0
Ermas [V/m)] 156
Power Drift [dB] -0.06

APDHot (d.0emd, sl [WiimA2)
485
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Appendix: Source Evaluation for Relative System Check

Measurement Equipment

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

Item

ID#

Probe EUmmWv4

SN: 9536

Certificate No.
EUmm-9536_Feb23

Measurement Conditions

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

DASY Version

DASY8 Module mmWave

V3.2

Phantom

5G Phantom

Distance Horn Aperture - plane

10 mm

of d pl

2 (10mm, 10mm + M4)

Frequency

30 GHz = 100 MHz
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Calibration Parameters, 30 GHz

Circular Averaging
Distance Horn Prad" | Max E-field Uncertainty Avg Power Density Uncertainty
Aperture to {mWw) {V/m) (k=2) AVg (psPDns, psPDIots, psPDmads) k=2)
Measured Plane {W/im?)
1 cm? 4 cm?
[ 10mm 429 159 1274d8 54.9 6.6 128 dB
[ Distance Homn Prad’ | Max E-field | Uncertainty Power Density Uncertainty |
Aperture to (mw) (V/m) (k=2) psPDn+, psPDtot+, psPDmod+ (k=2)
Measured Plane (Wim®)
1 cm? 4 cm?
10 mm 42.9 159 1.27 dB 54.5, 55.1,55.2 46.1, 46.8, 47.0 1.28 dBA
Square Averaging
Distance Horn Prad’ | Max E-field Uncertainty Avg Power Density Uncertainty
Aperture to (mW) (V/m) (k=2) AVg (psPDn+, psPDists, psPDmod) (k=2)
Measured Plane (Wim?)
1cm? 4 cm?
10 mm 429 159 1.27 dB 55.0 46.5 1.28 dB
[ Distance Horn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mw) (Vim) k=2) PsPDn+, psPDtot+, psPDmod+ k=2)
Measured Plane {(Wim?)
1cm? 4 cm?
l 10 mm 42.9 159 1.27 dB 54.6, 55.1, 55.3 46.0, 46.7, 46.9 1.28 dB
Max Power Density
Distance Hom Prad’ | Max E-field Uncertainty Max Power Density Uncertainty
Aperture to {mw) {V/m) (k=2) Sn, Stot, |Stot| (k=2)
Measured Plane (W/im?) ]
10 mm 42.9 159 1.27 dB 62.6, 62.7, 62.7 1.28dB

! Derived from far-field data
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Appendix: DASY Report

Measurement Report for 56 Verification Source 30 GHz, UID 0 =, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm)] IME! DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band cw 30000.0, 10
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9536_F 1-55GHz, DAE4 5n1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 11:04
MAIA MAIA not used Avg. Area [cmi] 1.00
Avg. Type Circular Averaging
PsPOn+ [W/m?] 54.5
psPDtot+ [W/m?] 55.1
psPDmod+ [W/m?) 55.2
Max{Sn) [W/m?] 62.6
Max(Stot) [W/m?| 62.7
Max(|Stot|) [W/m?] 62.7
Emax [V/m] 159
Power Drift [dB] 0.04

sPDtot+ (1.0cm2, circ)

55.1
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Appendix: DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Kame, iy Dimensions [mm)] IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 5N: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
56- 5.55 mm Validation band ~ CW 30000.0, 10
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9536_F1-55GHz, DAE4 Sn1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 555 Date 2023-02-21, 11:04
Mala MAIA not used Avg. Area [em?] 4.00
Avg, Type Circular Averaging
psPDn+ [W/m?) 46.1
PsPDtot+ [W/m?] 46.8
psPDmod+ [W/m?) 47.0
Max(Sn) [W/m?] 62.6
Max(Stot) [W/m?] 6.7
Max(|Stot|) [W/m?] 62.7
Emas [V/fm] 159
Power Drift [dB] 0.04
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Appendix; DASY Report
Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, M) D [mm] IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
56+ 5.55 mm Validationband  Cw 30000.0, 10
30000
Hardware Setup
Phantom Medium Prabe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9S36_F1-55GHz, DAE4 Sn1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 11:04
MAIA MAIA not used Avg. Area [em?] 1.00
Avg. Type Square Averaging
psPDn+ [W/m?] 54.6
psPDtot+ [W/m?) 55.1
psPOmod+ [W/m?) 55.3
Max(Sn) [W/m?) 626
Max(Stot) [W/m?) 62.7
Max{|Stot|} [W/m?) 62.7
Eaue [V/m)] 159
Power Drift [dB] 0.04

sPDtot+ |1.0cm2, sq) [Wiima2)
5.1
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Appendix: DASY Report
Measurement Report for 56 Verification Source 30 GHz,

Device under Test Properties

uioo-,

Channel 30000 (30000.0MHz)

Name, Manufacturer Dimensions [mm) IMEI DUT Type
56 Verification Source 30 GHz 100.0 x 100.0 x 100.0 5N: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55mm Validationband  Cw 30000.0, 10
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9536_F1-55GHz, DAE4 Sn1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 11:04
MALA MAIA not used Avg. Area [cm?] 4.00
Avg. Type Square Averaging
psPDn+ [W/m?] 46.0
psPDtot+ [W/m?] 46.7
psPOmod+ [W/m?] 46.9
Max(Sn) [W/m?] 626
Max(Stot) [w/m? 62.7
Max(|Stot] ) [W/m?] 62.7
Ermae [V/mi] 159
Power Drift [dB] 0.04

sq) [Wim»2]

Certificate No: 5G-Veri30-1082_Feb23 Page 13 oi 19

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




Test Report No. 15375714H-I-R2
Page 78 of 94

Appendix: Source Evaluation for Relative System Check

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

‘ﬁem ID# Certificate No.
[ Probe EUmmWV4 SN: 9559 EUmm-9559_Feb23

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

DASY Version DASYB Module mmWave V3.2
Phantom 5G Phantom
Distance Horn Aperture - plane 10 mm
Number of measured planes 2 (10mm, 10mm + M4)
Frequency 30 GHz + 100 MHz
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Calibration Parameters, 30 GHz
Circular Averaging
Distance Homn Prad’ | Max E-field Uncertainty Avg Power Density Uncertainty
Aperture to (mW) (V/m}) k=2) Avg (psPOns, psPDIot+, psPOmogs) (k=2)
Measured Plane (W/m?)
1cm? 4cm?

10 mm 42.9 156 1.27 dB 54.7 47.4 1.28 dB
Distance Horn Prad’ | Max E-field Uncertainty Power Density Uncertainty
Aperture to fmw) (Vim) (k=2) psPDn+, psPDtot+, psPDmaod+ (k=2)
Measured Plane (W/m?)

1em? 4 cm?
10 mm 42.9 156 1.27 dB 54.3,54.8,54.9 | 47.0,47.5,47.7 1.28 dﬁj
Square Averaging
Distance Horn Prad’ | Max E-field Uncertainty Avg Power Density Uncertainty |
Aperture to (mW) {Vim) (k=2) AV (psPDn+, psPDIots, psPDmods} {k=2)
Measured Plane (Wim?)
1cm? 4cm?

10 mm 42.9 156 1.27 dB 54.8 47.2 1.28 dB
Distance Horn Prad’ | Max E-field Uncertainty Power Density I Uncertainty
Aperture to (mWw) (Vim) k=2}) PsPDn+, psPDiot+, psPDmod+ k=2)
Measured Plane {(Wim?)

1om? 4 cm?
10 mm 429 156 1.27 dB 54.4,54.8,55.0 | 46.8, 47.4, 475 1.28dB
Max Power Density
Distance Hom Prad’ | Max E-field Uncertainty Max Power Density Uncertainty
Aperture to {mw) {Vim) (k=2} Sn, Stot, |Stot| k=2)
Measured Plane {(Wim?)
10 mm 42.9 156 1.27 dB 61.7, 61.8, 62.0 1.28 dB

! Derived from far-field data
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Appendix: DASY Report

Measurement Report for 56 Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IMEL DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 5N: 1082 -
Exposure Conditions
Phantom Section Pasition, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band ~ Cw 30000.0, 10
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9559_F1-55GHz, DAE4 Sn1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 12:13
MAIA MAIA not used Avg. Area [cm?] 1.00
Avg. Type Circular Averaging
psPDn+ [W/m?) 54.3
psPDtot+ [W/m?) 54.8
psPOmod+ [W/m?] 54.9
Max(Sn) [W/m?] 61.7
Max{Stot) [W/m?] 61.8
Max{|Stot]) (W/m?] 62.0
Esax [V/m] 156
Power Drift [dB] -0.01

sPDtot+ {1.0cm2
54.8
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Appendix; DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Veerification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band ow 30000.0, 10
30000
Hardware Setup
Phantom Medium Prabe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9559_F1-55GHz, DAE4 5n1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-02-21, 12:13
MAIA MAIA not used Avg. Area [em?] 4.00
Avg. Type Circular Averaging
psPDn+ [W/m?) 47.0
psPDtot+ [W/m?] 475
psPDmod+ [W/m?] 47.7
Max{Sn) [W/m?] 61.7
Max(Stot) [W/m?] 61.8
Max(]5tat|) [W/m?)] 62.0
Emax [V/fim] 1586
Power Drift [dB] -0.01

SPDIO+ (4.0cm2, eire) [Wima2)
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Appendix: DASY Report
Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manuf; Di ions [mm] IMEI DUT Type
36 Verification Source 30 GHz 100.0 x 100.0 x 100.0 5N: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz],
[mm] Channel Number
5G- 5.55 mm Validation band ~ cw 30000.0,
30000
Hardware Setup
Phantom Medium Probe, Calibration Date
mmWave Phantom - 1002 Air EUmmWV4 - SN9555_F 1-55GHz,
2023-02-23
Scan Setup Measurement Results
5G Scan
Sensor Surface (mm] 5.55 Date
MAIA MAIA not used Avg. Area [cm?]
Avg. Type
PsPOn+ [W/m?)
psPDtot+ [W/m?)
psPOmod+ [W/m?)

Max{Sn) [W/m?]
Max(Stot) [W/m?|
Max(|Stot|) [W/m?]
Emar [Vfm]

Power Drift [dB]

POtot+ (1.0cm2, s
9

Conversion Factor

10

DAE, Calibration Date
DAE4 5n1215,
2022-06-27

5G Scan
2023-02-21, 12:13
1.00

Square Averaging
54.4

54.9

55.0

61.7

61.8

62.0

156

-0.01
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Appendix: DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm)] IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1082 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band ~ Cw 30000.0, 1.0
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Alr EUmMmMWV4 - SNI559_F1-55GHz, DAE4 $n1215,
2023-02-23 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm) 5.55 Date 2023-02-21,12:13
MAIA MAIA not used Avg. Area [em?] 4.00
Avg, Type Square Averaging
PSP+ [W/m?] 46.8
psPDtot+ [W/m?) 47.4
psPDmod+ [W/m?] 47.5
Max(Sn) [W/m?] 61.7
Max(Stot) [W/m?] 618
Max(|Stot|) [w/m?| 62.0
Eman [V/m] 156
Power Drift [dB] -0.01
«PDtot+ (4.0em2, sq) [Wim*2]
474
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A.4.2 Calibration Certificate (5G Verification Source 30 GHz, S/N: 1053)
Calibration Laboratory of \Q\_'J/ 2, S Schweizerischer Kalibrierdienst
Schmid & Partner i‘\iﬁgﬁé G Service suisse diétalonnage

Engineering AG TLINIY g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’f/,?\:\* Swiss Calibration Service
rly o
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 Head Office Certificate No. 5G-Veri30-1053_Nov23

Ise, Japan

|CALIBRATION CERTIFICATE

Object 5G Verification Source 30 GHz - SN: 1053

Calibration procedure(s) QA CAL-45.v4
Calibration procedure for sources in air above 6 GHz

Calibration date: November 11, 2023

This calibration certificate documents the traceability to national standards, which realize the physical units of r ents (S1).
The measurements and the uncenainties with confidence 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 (Certificate No.) Scheduled Calibration

Reference Probe EUmmWV3 SN: 9374 22-May-23 (No. EUmm-9374_May23) May-24

DAE4ip SN: 1602 08-Nov-23 (No. DAE4ip-1602_Nov23) Nowv-24

Secondary Standards 1D # Check Date (in house) Scheduled Check
Name Function Signature

Calibrated by: Joanna Lleshaj Laberatory Technician

yﬁ%«%
Approved by: Sven Kohn Technical Manager C Z

Issued: November 13, 2023

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

g - S Schweizerischer Kalibrierdienst
Schmid & Partner S, ¢ Service suisse détalonnage
Engineering AG SN= g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland M Swiss Calibration Service
NG
At
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

Glossary

cw

Continuous wave

Calibration is Performed According to the Following Standards

Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
IEC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn
antenna minus chmic and mismatch loss. During the measurements, the horn is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz: The verification sources are switched on for
at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-

maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity

Local ’Peak E-field (V/m) and average of peak sEatial oomgonems of the poynting vector
(W/m2) averaged over the surface area of 1 cm? and 4cm? at the nominal operational
frequency of the verification source. Both square and circular averaging results are listed.

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 onpage 1.

DASY Version DASY8 Module mmWave V3.2
Phantom 5G Phantom

Distance Horn Aperture - plane 10 mm

Number of measured planes 2 (10mm, 10mm + N4)

Frequency 30 GHz + 10 MHz

Calibration Parameters, 30 GHz

Circular Averaging

Distance Homn Prad” | Max E-field | Uncertainty Avg Power Density Uncertainty
Aperiure o (mw) {Vim) (k=2) Avg (psPDn+, psPDiot+, psPDmad+) k=2)
Measured Plane (W/m?)

1cm? 4 cm?

10 mm 38.0 148 1.27 dB 49.1 427 1.28 dB
Distance Horn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mW) (V/m) (k=2) psPDn+, psPDtot+, psPDmod-+ (k=2)
Measured Plane (W/m2)

1em? 4 cm?
10 mm 38.0 148 127 dB 48.4,49.3,49.5 | 41.9, 43.0,43.2 1.28 dB

Square Averaging

Distance Hom Prad’ | Max E-field { Uncertainty Avg Power Density Uncertainty
Aperture to (mw) {V/m) k=2) Avg (psPDn+, psPDtot+, psPDmod+) (k=2)
Measured Plane (W/m2)

1 cm? 4cm?

10 mm 38.0 148 1.27 dB 49,1 42.4 1.28 dB
Distance Horn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mw) (V/m) k=2) psPDn+, psPDiot+, psPDmod+ (k=2)
Measured Plane (W/m?)

1cm? 4 cm?
10 mm 38.0 148 1.27dB 48.5,49.4,49.5 | 41.7,42.7,42.9 1.28dB

Max Power Density

Distance Hom Prad’ | Max E-field | Uncertainty Max Power Density Uncertainty
Aperture t0 (mw) (V/im) k=2) Sn, Stot, |Stot] (k=2)
Measured Plane (W/m?)

10 mm 38.0 148 1.27 dB 55.6, 56.8, 56.8 1.28dB

! Derived from far-field data
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 30 GHz 100.0 % 100.0 x 100.0 SN: 1053

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz],
[mm] Channel Number
5G- 5.55 mm Validation band cow 30000.0,
30000
Hardware Setup
Phantom Medium Probe, Calibration Date

mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F30GHz,
2023-05-22

Scan Setup Measurement Results
5G Scan

Sensor Surface [mm] 5.55 Date

MAILA MAIA not used Avg. Area [em?]
Avg. Type
psPDn+ [W/m?]
psPOtot+ [W/m?]
psPDmod+ [W/m?]
Max(sn) [W/m?
Max(Stot) [W/m?]
Max(|Stot| ) [W/m?]
E=ax [V/m]
Power Drift [dB]

Conversion Factor

10

DAE, Calibration Date
DAE4ip Sn1602,
2023-11-08

5G Scan
2023-11-11, 08:12
1.00

Circular Averaging
484

45.3

48.5

55.6

56.8

56.8

148

-0.02
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm)] IMEI DUT Type
5G Verification Source 30 GHz 100.0 % 100.0 x 100.0 SN: 1053 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz],
[mm] Channel Number
5G- 5.55 mm Validation band ~ CW 30000.0,
30000
Hardware Setup
Phantom Medium Probe, Calibration Date
mmWave Phantom - 1002 Alr EUmmWV3 - SN9374_F30GHz,
2023-05-22
Scan Setup Measurement Results
5G Scan
Sensor Surface [mm] 5.55 Date
MAIA MAIA not used Avg. Area [em]
Avg. Type
psPDn+ [W/m?]
psPDtot+ [W/m?

psPDmod+ [W/m?]
Max(Sn) [wW/m?]
Max(Stot) [W/m?]
Max{ | Stot |} [W/m?]
Ema [V/m]

Power Drift [d8]

m2, circ) [Wim*2]

Conversion Factor

10

DAE, Calibration Date
DAEdip Sn1602,
2023-11-08

5G Scan
2023-11-11, 08:12
4.00

Circular Averaging
419

43.0

43.2

556

56.8

568

148

-0.02
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 30000 (30000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 30 GHz 100.0 x 100.0 x 100.0 SN: 1053 =
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 5.55 mm Validation band ow 30000.0, 1.0
30000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmMWV3 - SN9374_F30GHz, DAEdip Sn1602,
2023-05-22 2023-11-08
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 5.55 Date 2023-11-11, 08:12
MaAIA MAIA not used Avg. Area [cm?] 1.00
Avg. Type Square Averaging
psPDn+ [W/m?] 48.5
psPDtot+ [W/m?] 494
pePDmod+ [W/m?] 495
Max(Sn) [W/m?] 556
Max(Stot) [W/m?] 56.8
Max(|Stot]) [w/m?] 56.8
Emas [V/m] 148
Power Drift [dB] -0.02

Ocm; 3q) [Wim*2Z]
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DASY Report

Measurement Report for 5G Verification Source 30 GHz, UID 0 -, Channel 20000 (320000.0MHz)

Device under Test Properties

Name, Manufacturer

5G Verification Source 30 GHz

Exposure Conditions
Phantom Section

5G-

Hardware Setup
Phantom
mmWWave Phantom - 1002

Scan Setup

Sensor Surface [mm]
MAIA

Dimensions [mm] IMEI DUT Type

100.0 x 100.0 x 100.0 SN: 1053 -
Position, Test Distance Band Group, Frequency [MHz],
[mm] Channel Number
5.55 mm Validation band cw 30000.0,

30000
Medium Probe, Calibration Date
Air EUmmWV3 - SN9374_F30GHz,

5G Scan
555
MAIA not used

. sq) [Wim*2]

2023-05-22

Measurement Results

Date

Avg. Area [cmé]
Avg. Type

psPDn+ [W/im?]
psPDtot+ [W/m?]
psPDmod+ [W/m?]
Max(5n) [W/m?]
Max(Stot) [W/m?]
Max( | Stot|) [W/m?]
Ems [V/m]

Power Drift [dB]

Conversion Factor

10

DAE, Calibration Date
DAE4ip 5n1602,
2023-11-08

56 Scan
2023-11-11, 08:12
4.00

Sgquare Averaging
41.7

4.7

429

55.6

56.8

56.8

148

-0.02
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