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1. SUMMARY OF RF EXPOSURE TEST REPORT
1.1 Test Details

Equipment under Test (DUT):

Product: Industrial Notebook
Manufacturer: Siemens

Model: IPC MD-57A

Serial Number: 3G38, 3G36

FCC ID Number: U9A-MD57A

ISED ID Number:

267BA-MD57A

DUT Number:

21074, 21073

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

09.08.2023-22.08.2023

Notes:

This report replaces report FCC ISED RF Exposure Report_Industrial
Notebook_ID6019_13112023.

The test report has been evaluated and updated to demonstrate
compliance of the tested product against RSS-102 Issue 6 — Radio
Frequency (RF) Exposure Compliance of Radiocommunication Apparatus
(All Frequency Bands).

Document history:

Initial Version

Document ID:

FCC ISED RF Exposure Report_Industrial
Notebook_ID7405_27012025.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

llari Kinnunen, Jesper Varis, Kalle Orava

Copyright © Verkotan 2025

FCC Test Firm Designation Number: FI0005
ISED Company Number: 22218
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1.2 RSS-102 version update to Issue 6, 2023

Results of the FCC ISED RF Exposure Report_Industrial Notebook ID6019_13112023

that were tested according to RSS-102 Issue 5 2015, Radio Frequency (RF) Exposure
Compliance of Radiocommunication Apparatus (All Frequency Bands) have been evaluated in
this test report against the RSS-102 Issue 6 2023, Radio Frequency (RF) Exposure Compliance
of Radiocommunication Apparatus (All Frequency Bands) and have been found to be
compliant.

The changes made to the standard RSS-102, Issue 6 from RSS-102, Issue 5 do not have affect
on the compliance of tested results in the report FCC ISED RF Exposure Report_Industrial
Notebook_ID6019_13112023. The testing was conducted to both WLAN and Bluetooth
technologies, thus the changes in exemption limits have no affect on results. Testing was done
at separation distance of 0Omm, thus it is compliant with RSS-102, Issue 6, 2023.

The FCC ISED RF Exposure Report_Industrial Notebook ID7405_27012025 complies with the
RSS-102 Issue 6 2023, Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands).

This compliance statement relates only for the DUT tested and identified in the revised report
FCC ISED RF Exposure Report_Industrial Notebook_ID7405_27012025.
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1.3 Maximum Results

The maximum reported* SAR/APD/IPD values for Body-worn for transmitting systems are
shown in tables below. The device conforms to the requirements of the standards when the
maximum reported SAR/APD/IPD value is less than or equal to the limit. The SAR limit specified
in FCC 47 CFR part 2 (2.1093) and Health Canada’s RF exposure guideline, Safety Code 6 for
Head/Body SARig4 is 1.6 W/kg. The APD limit specified in Health Canada’s Safety Code 6 Notice:
Localized human exposure limits for radiofrequency fields in the range of 6 GHz to 300 GHz for
APD 4cm? is 20 W/m?2. The IPD limit specified in FCC § 1.1370(e)(1), Table 1 for general
population/uncontrolled exposure for IPD 4cm? is 1.0 mW/cm? = 10 W/m?2.

1.3.1 FCC Standalone Test Results

Highest Reported* SAR14(W/kg) in
System Body-Worn Exposure Condition, Result
Omm separation distance

Bluetooth 0.011 PASS
2.4 GHz WLAN 0.01 PASS
5 GHz WLAN 0.14 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.

Highest Reported* IPD 4cm? (W/m?) in
System Body-Worn Exposure Condition, Result
Omm separation distance

6 GHz WLAN 0.26 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.

1.3.2 ISED Standalone Test Results

Highest Reported* SAR14(W/kg) in
System Body-Worn Exposure Condition, Result
Omm separation distance

Bluetooth 0.011 PASS
2.4 GHz WLAN 0.01 PASS
5 GHz WLAN 0.14 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.
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Highest Reported* APD 4cm? (W/m?) in

System Body-Worn Exposure Condition, Result
Omm separation distance
6 GHz WLAN 0.09 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.

1.3.3 FCC Simultaneous Transmission

Body-Worn Exposure

Highest Simultaneous Transmission Result

Condition

SAR14 summation <6GHz

0.22 W/kg < 1.6W/kg PASS

ZSARMeas/SARLimit + IPDweas/IPDLimit

0.11 <1 PASS

* WLAN 6GHz in SISO mode has 3dBm higher power than in MIMO mode, thus worst-case SISO 6GHz WLAN SAR test configuration was
used to address IPD simultaneous transmission

1.3.4 ISED Simultaneous Transmission

. . .. Body-Worn Exposure
Highest Simultaneous Transmission . Result
Condition
SAR1g summation <6GHz 0.22 W/kg < 1.6W/kg PASS
Y SARWeas/SARLimit + APDwmeas/APDLimit 0.09 <1 PASS

* WLAN 6GHz in SISO mode has 3dBm higher power than in MIMO mode, thus worst-case SISO 6GHz WLAN SAR test configuration was
used to address APD simultaneous transmission
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1.3.5 Maximum Drift
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1.3.6 Measurement Uncertainty

Maximum Drift During Measurements -1.26dB*
*Larger than 5% drifts included to scaling factors
SAR 1g: 0.3 -3 GHz:
‘ Expanded Uncertainty (k=2) 95 % £221% ‘
SAR 1g: 3 -6 GHz
I Expanded Uncertainty (k=2) 95 % +23.3 % I
APD 4cm?% 6 — 10 GHz:
‘ Expanded Uncertainty (k=2) 95 % +31.9% ’
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

DUT is a laptop that supports WLAN 2.4GHz, WLAN 5GHz, WLAN 6GHz and Bluetooth. It has
two TX antennas that are located in the keyboard section as shown in the picture below.

Antenna Position

Device Category Portable
Exposure Environment General population
uncontrolled

8 (126)
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2.1 Supported Frequency Bands and Operational Modes

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Modes of Transmitter Frequency
Operation Range [MHz]
TX Frequency bands 2.4GHz WLAN 2412 - 2462
5GHz WLAN 5180 - 5825
6GHz WLAN 5995 -7115
Bluetooth 2402 - 2480

2.2 Simultaneous transmission

Antennas A & B can transmit simultaneously.

9 (126)
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3. OUTPUT POWER
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3.1 Maximum specified conducted output power
From the customer, including tune-up tolerances;
Bluetooth:
Max Output Power
Bluetooth
[dBm]
BR 11.2
EDR 2 8
EDR 3 8
LE (LR-125k) 7
LE (LR-500k) 7
LE 1M 7
LE 2M 7
WLAN 2.4 GHz:
Antenna A Antenna B MIMO
Max Output Max Output Max Output
WLAN 2.4GHz Channel P P P
Power Power Power
[dBm] [dBm] [dBm]
1 19.25 18.0 -
802.11b 6 19.75 19.25 -
11 17.75 18.0 -
1 17.25 17.75 15.25
802.11n 6 20 20 20
11 17.75 17.5 16

802.11n was selected due to maximum output power. 802.11b CH1 and CH11 maximum
output power used when testing 802.11n.

WLAN 5 GHz:

Antenna A Antenna B MIMO
WLAN 5GHz Channel Max Output Max Output Max Output
Power Power Power
[dBm] [dBm] [dBm]
52 20 20 18
802.11a 100 19 19 17.5
165 20 20 20
54 20 20 18.75
802.11n (40MHz) 102 17.25 17.5 15.75
159 20 20 20
58 16 17 14.75
802.11ac (80MHz) 106 17 17 15.25
155 18.75 19 17.5
50 13.75 13.25 12.25
802.1ac (160MHz) 114 14.25 145 13.25
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WLAN 6 GHz:
Antenna A Antenna B MIMO
Max Output Max Output Max Output
WLAN 6GHz Channel P P P
Power Power Power
[dBm] [dBm] [dBm]
1 45 45 15
802.11ax (20MHz) 117 3.75 3.75 0.75
233 -0.5 -0.5 -2.5
3 7.75 7.75 4.75
802.11ax (40MHz) 115 7.75 7.75 4.75
227 7 7 4
7 10.25 10.25 7.25
802.11ax (80MHz) 119 10.25 10.25 7.25
215 9.5 9.5 6.5
15 13 13 10
802.11ax (160MHz) 111 13 13 10
207 12.25 12.25 9.25
11 (126)
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Measured conducted output power at transmitting antenna connector;
Bluetooth:
Output power [dBm]
Standard Packet Type CHO CH 39 CH 78
2402 MHz 2441 MHz 2480 MHz
BR DH5 9.46 9.97 10.41
WLAN 2.4 GHz:
o Data Output power [dBm]
Transmission Rat
ate
Standard mode Antenna CH1 CH6 CH 11
[Mbps]
2422 MHz | 2442 MHz | 2462 MHz
802.11n (20MHz2) OFDM HTO A 18.67 19.26 16.89
802.11n (20MHz) OFDM HTO B 17.19 19.03 17.50
WLAN 5 GHz:
Frequency Data Output
Standard Channel Transmission Rate Antenna power
[MHz] mode [Mbps]
P [dBm]
802.11a 52 5260 OFDM 6 A 19.41
802.11a 56 5280 OFDM 6 A 19.38
802.11a 60 5300 OFDM 6 A 18.82
802.11a 64 5320 OFDM 6 A 18.06
802.11a 100 5500 OFDM 6 A 18.57
802.11a 112 5560 OFDM 6 A 19.54
802.11a 116 5580 OFDM 6 A 19.66
802.11a 128 5640 OFDM 6 A 19.68
802.11a 132 5660 OFDM 6 A 19.76
802.11a 149 5745 OFDM 6 A 19.75
802.11a 165 5825 OFDM 6 A 19.59
802.11a 52 5260 OFDM 6 B 19.32
802.11a 56 5280 OFDM 6 B 19.31
802.11a 60 5300 OFDM 6 B 18.66
802.11a 64 5320 OFDM 6 B 18.32
802.11a 100 5500 OFDM 6 B 18.58
802.11a 112 5560 OFDM 6 B 19.61
802.11a 116 5580 OFDM 6 B 19.63
802.11a 128 5640 OFDM 6 B 19.65
802.11a 132 5660 OFDM 6 B 19.73
802.11a 149 5745 OFDM 6 B 19.85
802.11a 165 5825 OFDM 6 B 19.55
12 (126)
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WLAN 6 GHz:

ch I Frequency Transmission Data Output

Standard anne [MHz] mode Rate Antenna power
[dBm]
802.11ax (160MHz) 15 6025 OFDM HEO A 11.87
802.11ax (160MHz) 47 6185 OFDM HEOQ A 11.91
802.11ax (160MHz) 79 6345 OFDM HEOQ A 11.75
802.11ax (160MHz) 111 6505 OFDM HEO A 11.83
802.11ax (160MHz) 143 6665 OFDM HEOQ A 10.58
802.11ax (160MHz) 175 6825 OFDM HEOQ A 10.67
802.11ax (160MHz) 207 6985 OFDM HEO A 10.85
802.11ax (160MHz) 15 6025 OFDM HEQ B 12.21
802.11ax (160MHz) 47 6185 OFDM HEOQ B 12.06
802.11ax (160MHz) 79 6345 OFDM HEOQ B 12.26
802.11ax (160MHz) 111 6505 OFDM HEO B 12.20
802.11ax (160MHz) 143 6665 OFDM HEOQ B 11.26
802.11ax (160MHz) 175 6825 OFDM HEOQ B 11.31
802.11ax (160MHz) 207 6985 OFDM HEOQ B 11.28
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4. TEST EQUIPMENT
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DASY8/Dasy52 near field scanning system, manufactured by SPEAG was used for SAR testing.
The test system consists of high precision robotics system (Staubli), robot controller, computer,
near-field probe, probe alignment sensor, and a phantom containing the tissue equivalent
material. The robot is a six-axis industrial robot performing precise movements to position the
probe to the location of maximum electromagnetic field.

Shielded Room

Short cut Remote Signal lamps
ort cu
Control NN\ /7
Box ||
Teach Pendant ©
|:| 0 O Light Beam
T
|:| Electro-optical
converter (EOC)
Measurement Server DASYS
are [
Dig Out] .77] DAE 0 — DAE
T Isotrapic
E-field
probe
Robot Controller Phantom
PC Tissue simulating g
cssc iquid 1
O Hmm Device under test|
stH Hmz O [——] Device holder
}
Figure 1 Schematic Laboratory Picture
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4.1 Test Equipment List
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Main used test system components are listed below. For full equipment list and calibration
intervals, please contact the testing laboratory.

Test Equipment Model Serial Number Calibration Date | Interval [years]
DASYS5 Software 52.8.8.1258 - NA NA
DASY8 Software 16.2.4.2524 - NA NA
Amplifier, 500-8000MHz ZX60-83LN12+ | NA NA NA
Amplifier, 800-4200MHz, 50W | 5163F 1022 NA NA
DAE4, converter DAE4 1332 02/2023 1
DAE4, converter DAE4ip 1774 06/2023 1
Inline Peak Power Sensor MA24105A 2102058 11/2022 1
Isotropic DOS probe EX3DV4 7447 02/2023 1
Isotropic DOS probe EX3DV4 7827 06/2023 1
Network Analyzer E5071C MY46102812 05/2023 1
Power Sensor NRP-Z11 100265 12/2022 1
Power Sensor NRP8S 1419.0006K02-108509-Zh | 08/2021 2
System validation dipole D2450V2 729 07/2022 3
System validation dipole D5GHzV2 1045 03/2023 3
System validation dipole D6.5GHzV?2 1097 06/2023 3
Vector Signal Generator MG3710A 6201502519 NA NA
Isotropic DOS probe EX3DV4 7827 06/2023 1
System validation dipole D6.5GHzV?2 1097 06/2023 3
Vector Signal Generator SMP02 836402/004 NA NA

4.1.1 Isotropic E-field Probe Type EX3DV4

Construction

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

+ 0.5 dB in tissue material (rotation normal to probe axis)

Calibration Calibration certificate in Appendix D
Frequency 10 MHz to >6 GHz (dosimetry); Linearity: + 0.2 dB (30 MHz to 6 GHz)
Directivity + 0.3 dB in HSL (rotation around probe axis)

Dynamic Range

10 yW/g to > 100 mW/g, Linearity: + 0.2 dB

Overall length: 330 mm

Dimensions 8

Tip length: 10 mm

Body diameter: 12 mm
Application General dosimetry up to 6 GHz

Compliance tests of mobile phones
Fast automatic scanning in arbitrary phantoms

Copyright © Verkotan 2025
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4.2 Phantoms
Eli Phantom:

The phantom used in SAR/APD tests was an ELI phantom, manufactured by SPEAG. ELI
phantom is used for compliance testing of handheld and body-mounted wireless devices
in the frequency range of 30 MHz to 6 GHz. The phantom conforms to the requirements
of IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures.

4.3 Tissue Simulants

Recommended values for the dielectric parameters of the tissue simulants are given in
IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures. The dielectric
parameters of the used tissue simulants were within +10% of the recommended values at
frequencies under 3GHz and +5% at frequencies above 3GHz. A liquid compensation
algorithm was used in DASY5 with which measured peak average SAR/APD values were
corrected for the deviation of used liquid. Depth of the tissue simulant was at least 15.0 cm
from the inner surface of the flat phantom.

Tissue simulant liquid Ingredients

Deionized Water, tween, salt

4.4 System Validation Status

Frequency Dipole Type / Probe Type | Calibrated DAE Unit | Dielectric Conductivity o Date

[MHZz] SN /SN Signal Type /SN Constant [£'] [S/m]

2450 D2450V2 - SN: EX3DV4 - cw DAE 4/ 41.26 1.71 03/2023
729 SN: 7447 1332

5250 D5GHzV2 - SN: EX3DV4 - cw DAE4ip / 35.22 4.87 06/2023
1045 SN: 7827 1774

5600 D5GHzV2 - SN: EX3DV4 - cw DAE4ip / 35.22 4.87 06/2023
1045 SN: 7827 1774

5750 D5GHzV2 - SN: EX3DV4 - cw DAE4ip / 35.22 4.87 06/2023
1045 SN: 7827 1774

6500 D6.5GHzV2 - EX3DV4 - cw DAE4ip / 33.69 6.10 07.2023
SN: 1097 SN: 7827 1774

16 (126)
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4.5 System Check
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Tissue Frequenc Input | Measured W 1w Deviation | Plot
Date Tissue Type Temp. [I?IIHz] Y| Power SAR1g Target | Normalized %] 8
[°C] [mW] [W/kg] SAR1g SAR1g 4
[W/kg] [W/kg]
09.08.2023 WB Head 22 6500 100 284 296 284 -4.1 1
14.08.2023 WB Head 22 5250 100 7.09 73.09 70.9 -3.0 2
15.08.2023 WB Head 22 5250 100 6.87 73.09 68.7 -6.0 3
16.08.2023 WB Head 22 2450 250 11.8 52.3 47.2 -9.8 4
16.08.2023 WB Head 22 5600 100 7.56 72.92 75.6 37 5
17.08.2023 WB Head 22 5750 100 6.97 69.05 69.7 0.9 6
21.08.2023 WB Head 22 5750 100 7.04 69.05 70.4 2.0 7
21.08.2023 WB Head 22 2450 250 11.9 52.3 47.6 -9.0 8
22.08.2023 WB Head 22 6500 100 28.1 296 281 -5.1 9
20.09.2023 WB Head 22 2450 250 11.9 52.3 47.6 -8.99 10
4.5.1 Tissue Simulant Verification
Target Measured Deviation
Date Tissue Tissue Frequency | Dielectric | Conductivity | Dielectric | Conductivity | & [%] o [%]
Type Temp [MHz] Constant o [S/m] Constant o [S/m]
r°cl [€] Target | Target [€]
09.08.2023 | WB Head 22 6025 35.07 5.51 34.06 5.7 -2.9 34
09.08.2023 | WB Head 22 6345 34.69 5.89 33.61 6.01 -3.1 2.2
09.08.2023 | WB Head 22 6500 34.5 6.07 33.38 6.16 -3.3 1.5
09.08.2023 | WB Head 22 6505 34.49 6.08 33.37 6.17 -3.3 1.5
09.08.2023 | WB Head 22 6825 34.11 6.45 32.94 6.49 -3.4 0.7
09.08.2023 | WB Head 22 6985 33.92 6.63 32.73 6.63 -3.5 -0.0
10.08.2023 | WB Head 22 6025 35.07 5.51 3349 5.51 -4.5 -0.0
10.08.2023 | WB Head 22 6345 34.69 5.89 33.08 5.81 -4.6 -1.3
10.08.2023 | WB Head 22 6500 34.5 6.07 32.87 5.95 -4.7 -1.9
10.08.2023 | WB Head 22 6505 34.49 6.08 32.86 5.96 -4.7 -1.9
10.08.2023 | WB Head 22 6825 34.11 6.45 3247 6.26 -4.8 -2.9
10.08.2023 | WB Head 22 6985 33.92 6.63 32.26 6.4 -4.9 -3.6
14.08.2023 | WB Head 22 5250 35.95 4.71 34.32 4.83 -4.5 2.6
14.08.2023 | WB Head 22 5260 35.94 4.72 34.31 4.84 -4.5 2.6
14.08.2023 | WB Head 22 5280 35.92 4.74 34.3 4.86 -4.5 2.5
14.08.2023 | WB Head 22 5320 35.88 4.78 34.24 4.89 -4.6 2.3
15.08.2023 | WB Head 22 5250 35.95 4.71 34.63 4.79 -3.7 1.7
15.08.2023 | WB Head 22 5260 35.94 4.72 34.62 4.8 -3.7 1.7
15.08.2023 | WB Head 22 5280 35.92 4.74 34.61 4.82 -3.6 1.6
15.08.2023 | WB Head 22 5320 35.88 478 34.56 4.85 -3.7 1.5
16.08.2023 | WB Head 22 2412 39.27 1.77 38.62 1.65 -1.6 -6.8
16.08.2023 | WB Head 22 2422 39.25 1.78 38.61 1.65 -1.6 -7.0
16.08.2023 | WB Head 22 2437 39.22 1.79 38.58 1.66 -1.6 -7.1
16.08.2023 | WB Head 22 2442 39.21 1.79 38.57 1.66 -1.6 -7.2
16.08.2023 | WB Head 22 2450 39.2 1.8 38.57 1.67 -1.6 -7.2
16.08.2023 | WB Head 22 2462 39.18 1.81 38.54 1.68 -1.6 -7.5
16.08.2023 | WB Head 22 5500 35.65 4.96 33.95 5.01 -4.8 1.0
16.08.2023 | WB Head 22 5580 35.53 5.05 33.85 5.08 -4.7 0.6
16.08.2023 | WB Head 22 5600 35.5 5.07 33.82 5.1 -4.7 0.7
16.08.2023 | WB Head 22 5640 35.46 5.11 33.76 5.14 -4.8 0.6
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17.08.2023 | WB Head 22 5660 35.44 5.13 34.98 5.16 -1.3 0.5
17.08.2023 | WB Head 22 5745 35.35 5.22 34.87 5.23 -14 0.4
17.08.2023 | WB Head 22 5750 35.35 5.22 34.86 5.24 -14 0.4
17.08.2023 | WB Head 22 5825 35.27 53 34.77 53 -14 0.2
21.08.2023 | WB Head 22 5660 3544 5.13 34.13 53 -3.7 3.2
21.08.2023 | WB Head 22 5745 3535 5.22 34.01 538 -3.8 3.1
21.08.2023 | WB Head 22 5750 3535 5.22 34.0 538 -3.8 3.1
21.08.2023 | WB Head 22 5825 35.27 53 33.89 5.45 -39 2.8
21.08.2023 | WB Head 22 2412 39.27 1.77 39.13 1.66 -04 -6.2
21.08.2023 | WB Head 22 2437 39.22 1.79 39.09 1.67 -0.3 -6.4
21.08.2023 | WB Head 22 2450 39.2 1.8 39.07 1.68 -0.3 -6.5
21.08.2023 | WB Head 22 2462 39.18 1.81 39.04 1.69 -04 -6.8
22.08.2023 | WB Head 22 6500 34.5 6.07 33.93 6.07 -1.6 -0.0
22.08.2023 | WB Head 22 6985 33.92 6.63 33.34 6.54 -1.7 -14
20.09.2023 | WB Head 22 2402.0 39.28 1.76 39.02 1.64 -0.7 -6.6
20.09.2023 | WB Head 22 2441.0 39.22 1.79 38.97 1.67 -0.6 -6.9
20.09.2023 | WB Head 22 2450.0 39.2 1.8 38.96 1.67 -0.6 -7.0
20.09.2023 | WB Head 22 2480.0 39.16 1.83 3891 1.69 -0.6 -7.6
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5. TEST PROCEDURE

Testing was carried out in accordance with FCC KDB Publications 447498 D04 Interim General
RF Exposure Guidance v01, 248227 DO1 802.11 Wi-Fi SAR, RSS-102 Issue 6 and
RSS-102.SAR.MEAS Annex F.

Low, mid and high frequency channels for the configuration with the highest SAR value were
tested as per ISED notice 2016-DRS001.

A control software for WLAN and Bluetooth was used to set the DUT to transmit at maximum
power.

The WLAN transmission modes for testing were selected according to largest channel
bandwidth configuration, lowest order modulation and lowest data rate.

WLAN 2.4GHz and WLAN 5GHz were tested with 802.11n (20MHz) standard with data rate of
HTO and WLAN 6GHz was tested with 802.11ax (160MHz) standard with data rate of HEQ.

Bluetooth was tested using worst-case configuration which consisted of BR-mode, packet type
DH5 and data rate of 1 Mbps.

APD measurements for WLAN 6GHz were conducted for 5 channels, as per October 2020 TCB
Workshop Interim Procedures and RSS-102.SAR.MEAS Annex F, and both antennas to find
worst-case configuration, which was then selected for IPD measurement.

5.1 Test Positions
5.1.1 Body-worn Configuration, Omm separation distance

The device was placed on the top of a Rohacell and lifted towards the phantom until the
separation distance was Omm. The device was oriented in the foreseeable use case with
bottom side facing the phantom as the two TX antennas are located in the keyboard
section of the laptop.

Photos of the test positions are presented in appendix A

5.2 ScanProcedures

First, area scans were used for determination of the field distribution. Next, a zoom scan
was performed around the highest E-field value to determine the averaged SAR value. For
APD testing, additional conversion factors (CF) were automatically applied by the software to
calculate the psAPD from the psSAR. Conversion factors of CF1g = 10 kg/m? and CF8g =20
kg/m? were used to calculate the 1 cm? and 4 cm? from the 1 g psSAR and the 8 g psSAR,
respectively. Drift was determined by measuring the same point at the start of the area scan
and again at the end of the zoom scan.
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5.3 SARAveraging Methods

The maximum SAR value was averaged over a cube of tissue using interpolation and
extrapolation.

The interpolation, extrapolation and maximum search routines within Dasy52 are all based
on the modified Quadratic Shepard’s method (Robert J. Renka,” Multivariate Interpolation
of Large Sets of Scattered Data”, University of North Texas ACM Transactions on
Mathematical Software, vol. 14, no. 2, June 1988, pp. 139-148).

The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is

computed for each measurement point and fitted to neighboring points by a least-

square method. For the zoom scan, inverse distance weighting is incorporated to fit

distant points more accurately. The interpolating function is finally calculated as a
weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from the
deepest measurement points to the inner surface of the phantom.
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6. MEASUREMENT UNCERTAINTY
DASY5 Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300MHz - 3GHz range)

Uncert. | Prob. | Div. | (¢} | () | Std.Unc. | Std. Unc.
Symbol Error Description value | Dist. 1g | 10g (1g) (10g)
Measurement System Errors
CF Probe Calibration £12.0% N V2 1 1 *6.0% +6.0%
CFanift Probe Calibration Drift +1.7% R V3 1 1 +1.0% +1.0%
LIM Probe Linearity +4.7% R VE 1 1 +2.7% +2.7%
BBS Broadband Signal +3.0% R V3 1 1 *1.7% +1.7%
150 Probe Isotropy +7.6% R 3 1 1 +4.4% +4.4%
DAE Data Acquisition +0.3% M 1 1 1 +0.3% +0.3%
AMEB RF Ambient +1.8% M 1 1 1 +1.8% +1.8%
Asys Probe Positioning +3.9% M 1 014 | 014 | £0.5% +0.5%
DAT Data Processing +1.2% M 1 1 1 #12% +1.2%
Phantom and Device Errors
LIQ(o) Conductivity (meas.)P** +2.5% M V1 0.78 | 0.71 +2.0% 11.8%
LIQ(Ta) Conductivity (temp.)®® +3.3% R v3 | o078 | 0T +1.5% +1.4%
EPS Phantom Permittivity +140% | R 3/l 0] o0 0% +0%
DIs Distance DUT - T5L +2.0% M 1 2 2 +4.0% +4.0%
Dheyz Device Positioning (+0.5mm) | +1.0% M 1 1 1 #1.0% +1.0%
H Device Holder £3.6% N V1 1 1 *3.6% +3.6%
MOD DUT Modulation™ +2.4% R V3 1 1 +14% #1.4%
TAS Time-average SAR +2.6% R 3 1 1 +1.5% 11.5%
RFdrif DUT drift +2.5% M 1 1 1 +2.5% +2.5%
VAL Val Antenna Unc.w +0.0% M 1 1 1 0% 0%
RFin Unc. Input Power® +0.0% M 1 1 1 o f +0%
Correction to the SAR results
Cle, a) Deviation to Target +1.9% M V1 1 0.84 +1.9% +1.6%
C(R) SAR scalingf 0% R 3 1 1 0% 0%
U(ASAR) | Combined Uncertainty +11.0% +10.9%
u Expanded Uncertainty £22.1% £21.9%
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DASYS8 Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300 MHz—3 GHz range)
Uncert. | Prob. | Div. | (e,) | (e) | Std. Unec. | Std. Une.
Symbol Error Description value Dist. (1g) | (10g) (1g) (10g)
Measurement System Errors
CF Probe Calibration +12.0% N 2 |1 1 +6.0% +6.0%
CFupife Probe Calibration Drift +1.7% R V3|1 1 +1.0% +1.0%
LIN Probe Linearity +4.7% R V3|1 1 +2.7% +2.7%
BBS Broadband Signal +3.0% R V3 |1 1 +1.7% +1.7%
IS0 Probe Isotropy +7.6% R V3 |1 1 +4.4% +4.4%
DAE Other Probe+Electronic +0.7% N 1 |1 1 +0.7% +0.7%
AMBE RF Ambient +1.8% N 1 1 1 +1.8% +1.8%
Ays Probe Positioning £0.006mm | N 1 (014 0.14 +0.10% | +0.10%
DAT Data Processing +1.2% N 1 |1 1 +1.2% +1.2%
Phantom and Device Errors
LIQ(o) | Conductivity (meas.)”** +2.5% N 1 [078] 071 | +2.0% +1.8%
LIQ(T,) | Conductivity (temp.)”” +3.3% R | V3 |078] 071 | +1.5% +1.4%
EPS Phantom Permittivity +14.0% R V3| o 0 +0% +0%
DIS Distance DUT — TSL +2.0% N 1 2 2 +4.0% +4.0%
Doye Device Positioning +1.0% N 1 1 1 +1.0% +1.0%
H Device Holder +3.6% N 1 |1 1 +3.6% +3.6%
MOD DUT Modulation™ +2.4% R V3 |1 1 +1.4% +1.4%
TAS Time-average SAR +1.7% R V3 |1 1 +1.0% +1.0%
RF v fi DUT drift +2.5% N 1 1 1 +2.5% +2.5%
VAL Val Antenna Une.”™ +0.0% N 1 |1 1 +0% +0%
RF.. Unc. Input Power”® +0.0% N 1 1 1 +0% +0%
Correction to the SAR results
Clz, o) Deviation to Target +1.9% N 1|1 0.84 +1.9% +1.6%
C(R) SAR scaling? +0% R | V3|1 1 +0% +0%
u(ASAR) | Combined Uncertainty +10.9% | £10.9%
U Expanded Uncertainty +£21.9% | £21.8%
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DASYS8 Uncertainty Budget
According to IEC/IEEE 62208-1528
(Frequency band: 3 GHz—6 GHz range)
Uncert. Prob. | Div. | (e5) | (ei) | Std. Une. | Std. Une.
Symbol Error Deseription value Dist. (lg) | (l0g) (1g) (10g)
Measurement System Errors
CF Probe Calibration +131% N 2 |1 1 +6.55% +6.55%
CFarif Probe Calibration Drift +1.7% R V3 |1 1 +1.0% +1.0%
LIN Probe Linearity +4 7% R V3 |1 1 +27% +2 7%
BES Broadband Signal +2 6% R V3 |1 1 +1.5% +1.5%
[SO Probe Isotropy +7.6% R V3|1 1 +4 4% +4 4%
DAE Other Probe+Electronic +12% N 1 1 1 +12% +12%
AMB RF Ambient +1.8% N 1 |1 1 +1.8% +1.8%
MAeys Probe Positioning +0005mm | N 1 (D29 | 029 +0.15% +0.15%
DAT Data Processing +2.3% N 1 1 1 +2.3% +2.3%
Phantom and Device Errors
LIQ(s) | Conductivity (meas.)"*¥ +2.5% N 1 | 078 | 071 | +2.0% +1.8%
LIQ(T,) |Conductivity (temp.)BP +3.4% R | +/3|078] 071 | +£15% +1.4%
EPS Phantom Permittivity +14 0% R V3 | 025 | 025 +20% +2 0%
DIs Distance DUT — TSL +2.0% N 1 2 2 +4.0% +4.0%
D.y: Device Positioning +1.0% N 1 1 1 +1.0% +1.0%
H Device Holder +3.6% N 1 1 1 +3.6% +3 6%
MOD DUT Modulation™ +2.4% R Va1l 1 +1.4% 41 4%
TAS Time-average SAR +1.7% R V3 |1 1 +1.0% +1.0%
RF..ip DUT drift +25% N 1 1 | +25% +2.5%
VAL Val Antenna Une. ¥ +0.0% N 1 1 1 +0% +0%
RF:n Unec. Input Power"™! +0.0% N | | 1 +0% +0%
Correction to the SAR results
Clzs, 7) Deviation to Target +19% N 1 1 0.84 +19% +1 6%
C(R) SAR scaling® +0% R V3 |1 1 +0% +0%
u(ASAR) [ Combined Uncertainty +11.6% +11.5%
u Expanded Uncertainty +23.3% +23 0%
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Uncertainty Budget for psSAR / psAPD Assessments
(Frequency band: 6 — 10 GHz range)
Symbol Error Description Uncert. Prob. | Div. Ci Ci Std. Unc. | Std. Unc.
Dist. (1g) / | (Bg/109) /| (19)/ |(Bg/109)/
(1cm?) | (4cm?) (1cm?) (4cm?)
psSAR Module SAR V16.2 (Table 6.3.3) | £14.2/13.9% N 1 1 1 +14.2% +13.9%
PDC Power Density Conversion +13.5% R V3 1 1 +7.8% +7.8%
u(ASAR) Combined Uncertainty +16.2% +15.9 %
U Expanded Uncertainty +32.4% +31.9%
indB +1.2dB +1.2dB
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7. TEST RESULTS

7.1 Test Results for Body Exposure Condition with 0Omm separation

Bluetooth:
Maximum |Conducted | Measured | Power . Reported
Mode P:;::t Frt;:nl::zr;cy Channel |[Antenna p:s?tsitcm Power Power SAR14 Drift SFZT::? ?;?; SAR;, |Plot#
[dBm] [dBm] [W/kg] | [dB] [W/kg]
BR DH5 2402 0 A Bottom 11.2 9.46 0* 0** 1.49 1:1 0.010*
BR DH5 2441 39 A Bottom 11.2 9.97 0.008* 0** 133 1:1 0.011* 11
BR DH5 2480 78 A Bottom 11.2 10.41 0.006* 0** 1.20 11 0.007*
*Zoom scan not applicable due to low e-field, area scan value is reported.
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
WLAN 2.4GHz:
. Maximum | Conducted | Measured | Power . Reported
Mode I;::: Ba[nl\:\;v:]ith Fr([e:nl:ezr;cy Channel [Antenna pc;rs‘ietsiton Power Power SAR;q4 Drift SF‘;acltl:? (I:);:z SAR;; |Plot#
[dBm] | [dBm] | [W/kg] | [dB] [W/kg]
802.11n | HTO 20 A 2412 1 Bottom 19.25 18.67 0.0101 0** 1.14 1:1 0.01 12
802.11n | HTO 20 A 2437 6 Bottom 20 19.26 0.00996 0** 1.19 1:1 0.01
802.11n | HTO 20 A 2462 11 Bottom 17.75 16.98 0.00215 0** 1.19 1:1 0.003
802.11n | HTO 20 B 2412 1 Bottom 18 17.19 0.00186 0** 1.20 1:1 0.002
802.11n | HTO 20 B 2437 6 Bottom 20 19.03 0.00357 0** 1.25 1:1 0.004
802.11n | HTO 20 B 2462 11 Bottom 18 17.50 0.00262 0** 1.12 1:1 0.003
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
WLAN 5GHz:
. Maximum |Conducted |Measured | Power . Reported
Mode 2::: Ba;\:z:]"h Fr([e:nl::zr;cy Channel [Antenna po-l:tsiton Power Power SARiy |Drift*** S:;I::? (I:))::z SAR;, |Plot#
[dBm] | [dBm] | [W/kg] | [dB] [W/kg]
802.11a 6 20 5260 52 A Bottom 20 19.41 0.033 0.29 1.22 1:1 0.04 13
802.11a 6 20 5280 56 A Bottom 20 19.38 0.029 0o** 1.15 1:1 0.03
802.11a 6 20 5320 64 A Bottom 18.5 18.06 0.016 -0.02 1.11 1:1 0.02
802.11a 6 20 5260 52 B Bottom 20 19.32 0.008 0** 1.17 1:1 0.01
802.11a 6 20 5280 56 B Bottom 20 19.31 0.009 0** 1.17 1:1 0.01
802.11a 6 20 5320 64 B Bottom 18.75 18.32 0.006 -1.26 1.48 1:1 0.01
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
***Larger than 5% drifts included to scaling factors
. Maximum |Conducted | Measured | Power . Reported
Mode 2::: Ba[nl\:"l_l":]"h Fr?'ell::zr;cy Channel [Antenna poz?:i:)n Power Power SAR:q |Drift*** SFC:CI::? Ichl:;); SAR;y |Plot #
[dBm] | [dBm] | [W/kg] | [dB] [W/kg]
802.11a 6 20 5500 100 A Bottom 19 18.57 0.07 0** 1.10 1:1 0.08
802.11a 6 20 5580 116 A Bottom 20 19.66 0.113 0** 1.08 1:1 0.12
802.11a 6 20 5640 128 A Bottom 20 19.68 0.131 0** 1.08 1:1 0.14 14
802.11a 6 20 5500 100 B Bottom 19 18.58 0.009 -0.92 1.36 11 0.01
802.11a 6 20 5580 116 B Bottom 20 19.63 0.014 0o** 1.09 11 0.02
802.11a 6 20 5640 128 B Bottom 20 19.65 0.068 0o** 1.08 11 0.07

*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
***Larger than 5% drifts included to scaling factors
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I Maximum |Conducted |Measured | Power . Reported
Mode z::: DdE;\:::i"" Fr?:nl:-lezr;cy Channel |Antenna po-l;?tsiton Power Power SAR;q | Drift** sé::lt':? IC);ICZ SAR;, |Plot#
[dBm] [dBm] [W/kg] | [dB] [W/kg]
802.11a 6 20 5660 132 A Bottom 20 19.76 0.124 0o** 1.06 1:1 0.13 15
802.11a 6 20 5745 149 A Bottom 20 19.75 0.120 0o** 1.06 1:1 0.13
802.11a 6 20 5825 165 A Bottom 20 19.59 0.103 0** 1.10 1:1 0.11
802.11a 6 20 5660 132 B Bottom 20 19.73 0.072 0** 1.06 1:1 0.08
802.11a 6 20 5745 149 B Bottom 20 19.85 0.072 0** 1.04 1:1 0.07
802.11a 6 20 5825 165 B Bottom 20 19.55 0.050 0** 1.11 1:1 0.06
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
**Larger than 5% drifts included to scaling factors
WLAN 6GHz:
. Maximum | Conducted | Measured (Measured| Power . Reported | Reported
Mode i::: Ba[““:::;th Frt[e:nt::zr;cy Channel | Antenna pc;rs‘ietsiton Power Power SARq APD 4cm?| Drift*** SF?cItI:? (?;ctli SAR;, [APD 4cm? P:::t
[dBm] [dBm] [W/kg] [W/m?] [dB] [W/kgl | [W/m?]
802.11ax HEO 160 6025 15 A Bottom 13 11.87 0.002 0.007 0** 130 | 11 0.003 0.01
802.11ax HEO 160 6345 79 A Bottom 13 11.75 0.005 0.035 0** 133 1:1 0.01 0.05
802.11ax HEO 160 6505 111 A Bottom 13 11.83 0.009 0.043 0** 131 1:1 0.01 0.06
802.11ax HEO 160 6825 175 A Bottom 12.25 10.67 0.006 0.062 0.22 1.51 1:1 0.01 0.09 16
802.11ax HEO 160 6985 207 A Bottom 12.25 10.85 0.004 0.016 0** 138 | 11 0.01 0.02
802.11ax HEO 160 6025 15 B Bottom 13 12.21 0.003 0.009 0** 120 | 11 0.003 0.01
802.11ax HEO 160 6345 79 B Bottom 13 12.26 0.011 0.062 0** 119 | 11 0.01 0.07
802.11ax HEO 160 6505 111 B Bottom 13 12.20 0* 0* -0.87 147 | 11 0* 0*
802.11ax HEO 160 6825 175 B Bottom 12.25 11.31 0.002 0.011 0** 124 | 111 0.002 0.01
802.11ax HEO 160 6985 207 B Bottom 12.25 11.28 0.003 0.015 0.29 134 | 111 0.003 0.02
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
***Larger than 5% drifts included to scaling factors
Data | Bandwidth | Frequency Test Maximum | Conducted Measureg PO\‘Ner Scaling| Duty Reporte(: Plot|
Mode Rate [MHz] [MHz] Channel | Antenna el Power Power IPD 4cm? | Drift* Factor | Cycle IPD 4cm o
[dBm] [dBm] [W/m?] [dB] [W/m?]
802.11ax HEOQ 160 6825 175 A Bottom 12.25 10.67 0.109 2.14 236 | 11 0.26
*Larger than 5% drifts included to scaling factors
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According to IEC 62209-2 AMD1:2019, the zoom scan complies if the peak spatial-average

SAR is below 0.1 W/kg, or if the following criteria is met:

1. The smallest horizontal distance from the local SAR peaks to all points 3 dB below the SAR
peak is larger than the horizontal grid step.

2. Ratio of SAR at the second measured point (M2) to the SAR at the closest measured point
(M1) at the x-y location of the measured maximum is at least 30%.

Zoom scan compliance according to IEC 62209-2 AMD1:2019 is automatically verified by
DASYS5 software and all zoom scans in this test report do pass the criteria. The smallest
horizontal distance and Ratio between measurement points M2 and M1 of the highest SAR

results is available in Appendix C.
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7.3 Simultaneous Transmission Analysis

Simultaneous transmission analysis for the maximum WLAN SAR/APD/IPD is in the table
below. Direct summation of SAR results was performed, overestimating the simultaneous
transmission SAR/APD as SISO mode has higher power than MIMO mode. WLAN 6GHz in
SISO mode has 3dBm higher power than in MIMO mode, thus worst-case SISO 6GHz WLAN
SAR test configuration was used to address MIMO transmission.

FCC:
Body SAR:
Exposure Condition Body SAR14 [W/kg]
Test Position Bottom

Bluetooth, Antenna A 0.011

WLAN 2.4GHz, SISO, Antenna A 0.01
WLAN 5GHz, SISO, Antenna A 0.14

WLAN 6GHz, SISO, Antenna A -

WLAN 2.4GHz, SISO, Antenna B 0.004
WLAN 5GHz, SISO, Antenna B 0.08

SAR Summation: 0.22

Combination of SAR & IPD was taken into account by dividing the maximum result with the

corresponding limit and summing the values:
WLAN 6GHz (0.26 / 10) + WLAN 5GHz (0.14 / 1.6) = 0.1135<1 Thus, the evaluation result is

PASS.
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ISED:
Body SAR:
Exposure Condition Body SAR14 [W/kg] Body APD 4cm? [W/m?]
Test Position Bottom Bottom

Bluetooth, Antenna A 0.011 -
WLAN 2.4GHz, SISO, Antenna A 0.01 -
WLAN 5GHz, SISO, Antenna A 0.14 -

WLAN 6GHz, SISO, Antenna A - 0.09
WLAN 2.4GHz, SISO, Antenna B 0.004 -
WLAN 5GHz, SISO, Antenna B 0.08 -

WLAN 6GHz, SISO, Antenna B - 0.07

SAR Summation: 0.22 0.16

Combination of SAR & APD was taken into account by dividing the maximum result with the
corresponding limit and summing the values:

WLAN 6GHz (0.09 / 20) + WLAN 5GHz (0.14 / 1.6) = 0.092<1 Thus, the evaluation result is
PASS.
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APPENDIX A: PHOTOS OF THE DUT

Size of the DUT is: keyboard 277 x 380 x 30 mm, screen 258 x 380 x 5 mm

T e

| S——— &

Antenna Position
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Figure 3 Bottom Test Position, Omm separation distance
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APPENDIX B: SYSTEM CHECK SCAN

Plot 1

Date/Time: 2023-08-09, 09:39

Test Laboratory: Verkotan Oy

DUT: Dipole 6500 MHz D6.5GHzV2; Type: D6.5GHzV2; Serial: D6.5GHzV2 - SN:1097

Communication System: UID 0, CW; Communication System Band: ; Frequency 6500.000 MHz;
Medium parameters used: f= 6500.000; o = 6.16 S/m; er = 33.4; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

o Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.85); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.09; Mother scan avg offset: 0.04;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

Area Scan: Measurement grid: (51.0 mm x 85.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 9.44 V/m; Power Drift = 0.13 dB

SAR(1 g) = 28.4 W/kg; SAR(10g) = 5.26 W/kg (Positive only)
APD (4.0cm?) = 128 W/m?

Smallest distance from peaks to all points 3dB below = 4.8 mm
Ratio of SAR at M2 to SAR at M1 = 51.1%

Interpolated SAR [W/kg]

39.4
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Plot 2

Date/Time: 2023-08-14, 10:10

Test Laboratory: Verkotan Oy

DUT: Dipole 5000 MHz D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW; Communication System Band: ; Frequency 5250.000 MHz;
Medium parameters used: f= 5250.000; o = 4.83 S/m; er = 34.3; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

o Probe: EX3DV4 - SN7827; ConvF(5.6, 5.58, 5.42); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.05; Mother scan avg offset: 0.07;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO0

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 3.33 V/m; Power Drift = 0.10 dB

SAR(1 g) = 7.09 W/kg; SAR(10g) = 2.03 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 63.0%

Interpolated SAR [W/kg]
29.4
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Plot 3

Date/Time: 2023-08-15, 09:20

Test Laboratory: Verkotan Oy

DUT: Dipole 5000 MHz D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW; Communication System Band: ; Frequency 5250.000 MHz;
Medium parameters used: f= 5250.000; o = 4.79 S/m; er = 34.6; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

o Probe: EX3DV4 - SN7827; ConvF(5.6, 5.58, 5.42); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.06; Mother scan avg offset: 0.20;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO0

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 3.23 V/m; Power Drift = 0.05 dB

SAR(1 g) = 6.87 W/kg; SAR(10g) = 1.96 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 62.1%

Interpolated SAR [W/kg]
29

34 (126)

Copyright © Verkotan 2025 Document ID: FCC ISED RF Exposure Report_Industrial Notebook_ID7405_27012025.docx



9
s,

o L

(4]
Verkotan = FINAS

T287 (EN ISO/IEC 17025)

s

)

N

7NN
’//”IHIH\\‘\\\

Plot 4

Date/Time: 16.8.23 12:04:23

Test Laboratory: Verkotan Oy
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:729

Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Medium parameters used (interpolated): f = 2450 MHz; ¢ = 1.67 S/m; & = 38.567; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(7.7, 7.5, 7.63) @ 2450 MHz; Calibrated: 17.2.23
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
o  Electronics: DAE4 Sn1332; Calibrated: 15.2.23
O  Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
O DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System Check 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 103.5 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 22.4 W/kg

SAR(1 g) = 11.8 W/kg; SAR(10 g) = 5.57 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 7 mm

Ratio of SAR at M2 to SAR at M1 = 53.3%

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

Configuration/System Check 2450MHz/Area Scan (101x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 18.6 W/kg

Wikg
18.100
14.510
10.920

.33

371

0.151

35 (126)

Copyright © Verkotan 2025 Document ID: FCC ISED RF Exposure Report_Industrial Notebook_ID7405_27012025.docx



N

L S,
K

),
r = INAS  iocws
Verkotan FINAS =~
) Finnish Accreditation Service % //-_\\\\\\o
T287 (EN ISO/IEC 17025) Dl W
Plot 5

Date/Time: 2023-08-16, 12:18

Test Laboratory: Verkotan Oy

DUT: Dipole 5000 MHz D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW; Communication System Band: ; Frequency 5600.000 MHz;
Medium parameters used: f= 5600.000; o = 5.10 S/m; er = 33.8; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.73); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.05; Mother scan avg offset: 0.33;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 2.97 V/m; Power Drift = 0.09 dB

SAR(1 g) = 7.56 W/kg; SAR(10g) = 2.14 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 61.0%

Interpolated SAR [W/kg]
33.2
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Plot 6

Date/Time: 2023-08-17, 15:16

Test Laboratory: Verkotan Oy

DUT: Dipole 5000 MHz D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW; Communication System Band: ; Frequency 5750.000 MHz;
Medium parameters used: f= 5750.000; o = 5.24 S/m; er = 34.9; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(5.14, 5.02, 4.94); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.06; Mother scan avg offset: 0.43;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 2.59 V/m; Power Drift = 0.08 dB

SAR(1 g) = 6.97 W/kg; SAR(10g) = 1.97 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 59.8%

Interpolated SAR [W/kg]
31
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Plot 7

Date/Time: 2023-08-21, 09:03

Test Laboratory: Verkotan Oy

DUT: Dipole 5000 MHz D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW; Communication System Band: ; Frequency 5750.000 MHz;
Medium parameters used: f= 5750.000; o = 5.38 S/m; er = 34.0; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

®  Probe: EX3DV4 - SN7827; ConvF(5.14, 5.02, 4.94); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.06; Mother scan avg offset: 0.57;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO0

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 2.29 V/m; Power Drift = 0.01 dB

SAR(1 g) = 7.04 W/kg; SAR(10g) = 1.98 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 59.8%

Interpolated SAR [W/kg]
9.14
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Plot 8

Date/Time: 21.8.23 09:04:17

Test Laboratory: Verkotan Oy

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:729

Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 2450 MHz, ¢ = 1.682 S/m; &, = 39.073; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(7.7, 7.5, 7.63) @ 2450 MHz;, Calibrated: 17.2.23

o

@)
@)
@)

Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn1332; Calibrated: 15.2.23

Phantom: SAR2_Phantom1_ELIl; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System Check 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 104.6 V/m; Power Drift = -0.27 dB

Peak SAR (extrapolated) = 21.9 W/kg

SAR(1 g) = 11.9 W/kg; SAR(10 g) = 5.74 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 6 mm

Ratio of SAR at M2 to SAR at M1 = 53.6%

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

Configuration/System Check 2450MHz/Area Scan (101x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 16.9 W/kg

Wikg
18.100

14.508

10.916

7.324

3.732

0.140
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Plot 9
Date/Time: 2023-08-22, 13:23

Test Laboratory: Verkotan Oy

DUT: Dipole 6500 MHz D6.5GHzV?2; Type: D6.5GHzV2; Serial: D6.5GHzV2 - SN:1097

Communication System: UID 0, CW; Communication System Band: ; Frequency 6500.000 MHz;
Medium parameters used: f= 6500.000; o = 6.07 S/m; er = 33.9; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

o Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.85); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.06; Mother scan avg offset: 0.36;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO0

Area Scan: Measurement grid: (51.0 mm x 85.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)
Reference Value = 8.03 V/m; Power Drift = 0.06 dB

SAR(1 g) = 28.1 W/kg; SAR(10g) = 5.23 W/kg (Positive only)
APD (4.0cm?) = 127 W/m?

Smallest distance from peaks to all points 3dB below = 4.4 mm
Ratio of SAR at M2 to SAR at M1 = 50.8%

Interpolated SAR [W/kg]
42.2
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Plot 10

Date/Time: 2023-09-20, 10:17

Test Laboratory: Verkotan Oy

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:729

Communication System: UID 0, CW; Communication System Band: ; Frequency 2450.000 MHz;
Medium parameters used: f= 2450.000; o = 1.67 S/m; &r = 39.0; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

®  Probe: EX3DV4 - SN7827; ConvF(7.5, 7.4, 7.2); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.09; Mother scan avg offset: 0.29;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O O O

Area Scan: Measurement grid: (40.0 mm x 80.0 mm)

Zoom Scan: Measurement grid: (30.0 mm x 30.0 mm x 30.0 mm)
Reference Value = 9.90 V/m; Power Drift = 0.00 dB

SAR(1 g) = 11.9 W/kg; SAR(10g) = 5.61 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 9.0 mm

Ratio of SAR at M2 to SAR at M1 = 81.0%

Interpolated SAR [W/kg]
15.2
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APPENDIX C: MEASUREMENT SCANS
Plot 11

Date/Time: 2023-09-20, 14:46

Test Laboratory: Verkotan Oy
DUT: Siemens Laptop

Communication System: UID 10032, Bluetooth; Communication System Band: ISM 2.4 GHz Band; Frequency 2441.000 MHz;
Medium parameters used: f= 2441.000; o = 1.67 S/m; er = 39.0; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

o Probe: EX3DV4 - SN7827; ConvF(7.5, 7.4, 7.2); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.16; Mother scan avg offset: 0.63;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O O O

Measurement Group:
ISM 2.4 GHz Band, IEEE 802.15.1 Bluetooth (GFSK, DH5), CH39, BACK, 5.00 mm

Area Scan: Measurement grid: (320.0 mm x 420.0 mm)

Zoom Scan: Measurement grid: (30.0 mm x 30.0 mm x 30.0 mm)
Reference Value = -0.02 VV/m; Power Drift = -1.80 dB

SAR(1 g) = 0 W/kg; SAR(10g) = 0 W/kg (Positive / Negative)
Smallest distance from peaks to all points 3dB below = 0.0 mm
Ratio of SAR at M2 to SAR at M1 = 46.8%

Interpolated SAR [W/kg]
0.1
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Plot 12
Date/Time: 18.8.23 09:01:48
Test Laboratory: Verkotan Oy
DUT: Siemens Laptop

Communication System: UID 0, WLAN 2.4 (0); Communication System Band: WLAN2.4GHz; Frequency: 2412 MHz;
Medium parameters used: f = 2412 MHz; 0 = 1.646 S/m; & = 38.624; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(7.7, 7.5, 7.63) @ 2412 MHz, Calibrated: 17.2.23
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 15.2.23
O  Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
o  DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

FCC/FCC WLAN 2.4GHz, HTO0, BW20, Antenna A, Bottom, CH1/Area Scan (371x271x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm

Maximum value of SAR (interpolated) = 0.0280 W/kg

FCC/FCC WLAN 2.4GHz, HT0, BW20, Antenna A, Bottom, CH1/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.0260 W/kg

SAR(1 g) = 0.010 W/kg; SAR(10 g) = 0.00417 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid

Ratio of SAR at M2 to SAR at M1 = 40.3%

Maximum value of SAR (measured) = 0.0173 W/kg

Wikg
0.028

0.022
0.017
0.011

0.0056
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Plot 13

Date/Time: 2023-08-15, 14:32

Test Laboratory: Verkotan Oy
DUT: Siemens Laptop

Communication System: UID 10417, WLAN; Communication System Band: U-NII-1, U-NII-2A; Frequency 5260.000 MHz;
Medium parameters used: f= 5260.000; o = 4.80 S/m; er = 34.6; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(5.6, 5.58, 5.42); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.08; Mother scan avg offset: 0.38;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

FCC:

U-NII-1, U-NII-2A, IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycle), CH52, BACK, 0.00 mm
Area Scan: Measurement grid: (320.0 mm x 420.0 mm)

Zoom Scan: Measurement grid: (24.0 mm x 24.0 mm x 22.0 mm)

Reference Value = -0.03 V/m; Power Drift = 0.29 dB

SAR(1 g) = 0.033 W/kg; SAR(10g) = 0.013 W/kg (Positive / Negative)

Smallest distance from peaks to all points 3dB below = 14.7 mm

Ratio of SAR at M2 to SAR at M1 = 67.1%

Interpolated SAR [W/kg]
0.111
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Plot 14

Date/Time: 2023-08-17, 11:38

Test Laboratory: Verkotan Oy
DUT: Siemens Laptop

Communication System: UID 10417, WLAN; Communication System Band: U-NII-2C < 5.65 GHz; Frequency 5640.000 MHz;
Medium parameters used: f= 5640.000; o = 5.14 S/m; er = 33.8; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.73); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.03; Mother scan avg offset: 0.41;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

Measurement Group:

U-NII-2C < 5.65 GHz, IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycle), CH128, BACK, 0.00 mm
Area Scan: Measurement grid: (320.0 mm x 420.0 mm)

Zoom Scan: Measurement grid: (24.0 mm x 24.0 mm x 22.0 mm)

Reference Value = -0.08 V/m; Power Drift = -3.31 dB

SAR(1 g) = 0.131 W/kg; SAR(10g) = 0.058 W/kg (Positive / Negative)

Smallest distance from peaks to all points 3dB below = > 12.0 mm

Ratio of SAR at M2 to SAR at M1 = 62.7%

Interpolated SAR [W/kg]
0.457
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Plot 15

Date/Time: 2023-08-18, 12:01

Test Laboratory: Verkotan Oy
DUT: Siemens Laptop

Communication System: UID 10417, WLAN; Communication System Band: U-NII-2C, U-NII-3; Frequency 5660.000 MHz;
Medium parameters used: f= 5660.000; o = 5.16 S/m; er = 35.0; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.73); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.02; Mother scan avg offset: 0.47;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO

Measurement Group:

U-NII-2C, U-NII-3, IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycle), CH132, BACK, 0.00 mm
Area Scan: Measurement grid: (320.0 mm x 420.0 mm)

Zoom Scan: Measurement grid: (24.0 mm x 24.0 mm x 22.0 mm)

Reference Value = -0.07 V/m; Power Drift = -1.43 dB

SAR(1 g) = 0.124 W/kg; SAR(10g) = 0.055 W/kg (Positive / Negative)

Smallest distance from peaks to all points 3dB below = > 12.0 mm

Ratio of SAR at M2 to SAR at M1 = 59.8%

Interpolated SAR [W/kg]
0.444
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Plot 16

Date/Time: 2023-08-10, 13:07

Test Laboratory: Verkotan Oy

DUT: Siemens Laptop

Communication System: UID 10755, WLAN; Communication System Band: U-NII-7; Frequency 6825.000 MHz;
Medium parameters used: f= 6825.000; 0 = 6.49 S/m; er = 32.9; HSL;

Phantom section: Flat section

Measurement Standard: DASY8 (IEC/IECC)

DASY Configuration:

° Probe: EX3DV4 - SN7827; ConvF(4.95, 4.87, 4.85); Calibrated: 2023-06-04

Sensor-Surface: 1.4 mm (VMS + 6p), Mother scan peak deviation; 0.06; Mother scan avg offset: 0.31;
Electronics: DAE4ip - SN1774; Calibrated: 2023-06-02

Phantom: ELI V8.0 (20deg probe tilt)

DASY8 16.2.4.2524

O O OO0

Measurement Group:

U-NII-7, IEEE 802.11ax (160MHz, MCSO, 99pc duty cycle), CH175, BACK, 0.00 mm
Area Scan: Measurement grid: (323.0 mm x 425.0 mm)

Zoom Scan: Measurement grid: (22.0 mm x 22.0 mm x 22.0 mm)

Reference Value = -0.06 V/m; Power Drift = 0.22 dB

SAR(1 g) = 0.006 W/kg; SAR(10g) = 0.003 W/kg (Positive only)

APD (4.0cm?) = 0.062 W/m?

Smallest distance from peaks to all points 3dB below = 0.9 mm

Ratio of SAR at M2 to SAR at M1 = 90.3%

Interpolated SAR [W/kg]
01
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

S Schwelzerischer Kalibrierdienst
Calibration Laboratory of @ilatonsage
Schmid & Partner € servizio svizzero ai taratura
Engineering AG S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland
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 L Verkotan } Certificate No EX-7447_Feb23 ‘J
| CALIBRATION CERTIFICATE ]
= —s e S == ==
Chject EX3DV4 - SN:7447
Calibration procedura(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8
Calibration procedure for dosimetric E-field probes
Callbration date February 17, 2023
This caiibration certificate documents the ity to national . which realize the physical units of measurements (SI).
The measurements and the uncerainties with confidence probability are given on the folowing peges and are part of the cerlificale.

All cairations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

— W S e S|

Primary Standards ib | CalDate (Certificalo Noj Scheduied Cait ]
|_Powar meter NP _ SN 104778 | 04-Apr-22 (No, 217-03525103524) “Apr23
sensor NAP-231 SN: 103244 04-Apr-22 (No, 217-03524) Apr23
| OCP DAK-3.5 (weighted) | SN: 7249 20-Oct-22 (OCP-DAK3 5-1249_0at22) Oct-23 B
OCP DAK-12 SN: 1016 20-Oct-22 (OCP-DAK12-1016_Oct22) Oct-23 )
Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Ape-22 (No, 217-03527) Ape-23 |
DAEZ I SNes0 10-Oct-22 (No. DAEZ-660_Oct22) Oct-23 |
|_Reference Probe ESSDV2 | SN: 3013 06-Jan-23 (No. ES3-3013_Jan23) Jan-24
Secondary Standards | ID ] ChneckDate in house) Scheduied Check ]
Power metar E44198 SN: GB41293874 OB'Apr-LQ n housa check Jun-22) In house check: Jun-24
| Power sensor Ed4412A SN: MY41498087 06-Apr-18 (in housa check Jun-22) In house check: Jun-24
Power sensor E4412A |_SN: 000110210 } 06-Apr-16 {in housa chedk Jun-22) In house check: Jun-24
| RF generator HP B848C SN:-US3842U01700 04-Aug-98 (in house check Jun-22) In house check: Jun-24 |
Network Analyzer E8358A SN: US41080477 31-Mar-14 (in housa check Cct-22) In house check: Oct-24
- = S s= o 2 == =
Name Function Signature
Calibrated by Joanna Llesha| Labaratory Technician
Approved by Nigls Kuster Quality Manager
Issued: February 21, 2023
This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Certificate No: EX-7447_Feb23 Page 1 0of9
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EX30V4 - SN:7447

Parameters of Probe: EX3DV4 - SN:7447

Basic Calibration Parameters

(4)
FINAS

Finnish Accreditation Service

T287 (EN ISO/IEC 17025)

February 17, 2023

Sensor X Sensor ¥ Sensor Z Une (k =32) _|
Morm (uvvim)®) & 043 0.43 0.43 +10.1%
OGP (my) 2 0.0 91.0 96.0 +4.7% |
Calibration Results for Modulation Response
| UID | Communication System Mame A B c ] VR Max | Max
dB dB. /v dB my dev. | Unc®
| k=2
0 | CW ¥| 000 0.00 1.00 | 0.00 [ 130.7 | 22.3% | +4.7%
Y| 000 0o0 [ 100 | 1301 '
Z| 000 0.00 1.00 1346 |

The reported uncertainty of measuremen! is stated as the standard uncertalnly of measuremant multiplied by the coverage

factor k=2, which for a normal distributlon corresponds to a coverage probability of approximately 95%.

; T_h“ uncartaintes af Morm X.Y.Z do nat affect the EX-fisld uncertainty inside TSL [5e Page 5.
= L:rlua.rl.ﬁlllm:l pammater uncariainly for maxmum specifed Tiid girengih
Lincarisinty is delermined using the max, devistion frem inear responsa applying rectanguiae distrbutian and is sxprassed o the Bqusee of ihe liskd alue.

Certificate Mo: EX-7447 Feb23

Page 3 of 3
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EX30V4 - SN:T447 February 17, 2023

Paramctcra of MProbe: CX3DV4 = 3N 7447

Other Probe Parameters

!_E-ansur Arrangement Triangular
Connector Angle -139.3°
Mechanlcal Surface Detection Mode enabled
Optical Surtace Detection Mode disabled
Probe Cverall Length 337 mm |
Probe Bedy Diameter 10mm
Tip Length gmm |
Tip Diameter 25mm
Prabe Tip to Sensor X Calibration Point 1mm |

| Probe Tip to Sensor ¥ Calibeation Point 1 mim
Probe Tip to Sensor Z Caliorafion Point 1mm |

| Recommended Measurement Distance from Surface 1.4 mm

Merbe: Measuramant distaroes from surface can be incrassed 1o 5—4 mm for an Ara@ Soan jb,

Certificate No: EX-7447_Feb23 ' Page 4 of 8
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EX3DV4 - SN:7447 February 17, 2023

Parameters of Probe: EX3DV4 - SN:7447
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® Relative Conductivity" | ConvFX | ConvFY | ConwFZ | Alpha® Depth® Unc
Permittivity" (S/m) (mm) (k=2)
l 13 55.0 0.75 17.42 17.42 17.42 0.00 125 | +13.3%
L 750 419 0.89 991 | 874 9.52 0.31 127 | £12.0%
900 | 415 0.87 937 | 845 8.89 0.32 127 | +120% |
1750 40.1 1.37 8.45 7.97 8.40 025 127 | +12.0%
1950 40.0 1.40 8.05 7.59 7.97 0.29 127 | +12.0%
2150 39.7 1,53 | 801 7.58 7.90 0.28 127 | +12.0%
2300 39.5 1.67 | 785 748 7.80 0.28 127 | £12.0%
2450 39.2 1.80 7.70 7.50 763 | 028 | 127 | =12.0%
2600 39.0 1.96 7.55 7.37 7.73 0.28 127 | £12.0%
3300 38.2 2 7.02 8.71 702 | o034 127 | £140% |
5250 359 47 5.18 4.99 517 0.39 153 | +14.0%
5600 | 355 5.07 4.40 429 443 | 038 177 | +140%
5750 | 54 5.22 4.47 433 | 453 | o038 185 | +140%

C Fraquency vafidity abave 300 MHz of +100 MHz only appies for DASY v4 4 and higher {see Page 2), else it is restricted 10 £50 MH2. The uncartainty is the
RSS of the CormnF uncartainty at cafbeation fraquency and the uncartainty for the indicated frequency band. Frequancy validey balow 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respacively. Valdity of Cornf™ assessed at 6 MHZ & 4-8 MMz, and Come
assessed af 15 MHz is 9-19 MHz. Above 5GHz frequancy valdity can be extended 10 +110 MHz.

FThe probes are calbrated using tissue simulating liauids (TSL) that deviate for e and o by 1855 1han £5% from the target values (typcally bemer than 23%)
ard are vald for TSL with deviations of up 10 £10%. H TSL with deviatians from the targat of kes than £5% are Laad, the calibrason uncanainties are 11,19
for 0.7 - 3 GHz and 13.1% for 3 - 6 GHz.

S ApnaDeph are datermined during calbeation. SPEAG warrants that the remaining deviasion due 10 the beunciry etlact atter compensation is sways less
than £1% for frequencies below 3 Gz and balow 2% for frequencies between 3-8 GHz at any distance larger than hat the probe tip diameter from the
boundary.

Certificate No: EX-7447 Feb23 Page 507 9
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Schmid & Partner N, c Service sulsse d ¢talonnage
Engineering AG TS S Swies Calioraton Service
Zoughaussirasse 43, B004 Zurich, Switroerand N
Accrected by the Swas ACcrocnation Service Accrodnation No. -
m&mwuuum»nu .
Multitateral Agreement for the recognition of calibeation certificates
ot | Verkotsn Cortiicate No. [ EX-7827 Jun23

Outu, Finland
CALIBRATION CERTIFICATE
Otyect EX30V4 - SN:7827
Caiyason procedurods) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7. QA CAL-23.v8,
| QA CAL-25.v8
‘ mmuwe—wm
Caibrason dxe June 04, 2023
'mmmmumnmmmmnf al s of Moo, nts (S1),

Nm“nmﬂMMnmmNmm“mmdhm
ummu—mnammw.mmmmnmmw<m
Cattraton Equipmont used (MATE criscad for colbration)

Call Date (Cortficate No. ) Schocuied Cattranon
oM Wiar 24
| 36 Mar 25 o 217-00804) Mar 24
WO T PN 51040 Oz Ot 23
20 Oct 22 [OCP-DAKI21016_Octsd) 4]
30 War 25 (N 21 7-5980%) Mar 24
T8 Mar 33 (No. DAEG$60_Ma23) Mar 24
86-Jan 23 (No. ESS-3013_jan2d) Jon 24 ]
[ Chock Date (in houso) Scheduled Cheox
| O6-Apr-16 (in house check Jun-22) In house check in 24
O6-Aor-16 (n howse check Jun22) | In house chack: Am a4 |
06 Apr-T8 (I howse check Jen 22) In house chack. Jun-24
i house chock Jun 22) in Fouse chock: undd |
31-Mar- 14 (in house Chook Oct 22) I house chack: Oct 24
Nama Functon Sgnatse

Calbeatod by Joton Kastras Laboratory Toctnician

Gl
— Sven i Tocica Mwager ;. A //n/ i

Issued: Juno 08, 2023
k mmmmuumwnuwmmdnm

— — ———

Ceortificate No: EX-7827_Jun23 Page 1 ot 22
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EX30V4 - SN.7827 June 04, 2023
Parameters of Probe: EX3DV4 - SN:7827
Basic Calibration Parameters
Sensor X Sensor ¥ Sensor Z Unc (k= 2)
Norm (uVi(Vimy¥) A 0.68 0.50 0.64 210.1%
DCP (mV) 1052 106.9 108.4 24.7%
Calibration Results for Modulation Response
UiD | Communication System Name A ] ‘r! T O T VA x| Max |
a8 | d8, WV a8 | mv r?: unct
k=2
0 cwW X| 006 0.00 000 [ 1315 | z1.6% | <4.7% |
; 000 uw‘*rmi 1407
10352 | Pk Wavelorm (S00Vz. T0%) X | 154 €12 | 7000 | 800 | s35% | S06% |
Y A5 &2 | 58 800 |
T40 | @00 | 579 | 600 |
10353 | Pulse Wavolorm (200Mz, 20%) X| 079 ] 467 | 600 | 800 | 228% | +06%
Y 08 | %00 | 440 800
b4 [ G000 | 403 B0 |
| 10354 | Pulse Wavelorm (200Hz, 40%) X1 007 ] 78102 | 021 398 | 950 | 228% oo
YT 0 13784 | 001 950 |
2] 0@ 5930 [TER 90
10355 | Pulse Wavelorm (200Hz, 60%) X| 3451735100 | 05| 222 | 1200 | =1 7% | s06% |
Y| 337 1500 | 274 1200 |
2 TR 824 | 03 1200 |
V0387 | OPSK Wavolorm, TWHZE X17045 | &2 [ 13 1.00 | 150.0 | +3.0%
Y 6188 | 1102 | 1500 |
2] 047 | 6408 | 1322 1500
10368 | OPSK Wavelorm, 10 Wz X727 890 [ 71396 | 000 | 1500 | 0.0% | 20.6% |
Y 1o ‘ 1254 BLLR
27 7286 | 8725 17588 1500 |
10596 | 64-OAM Wavolorm, 100 kHz X| 760 6900 | 1581 | 301 | 1500 | =<1.1% | 206%
AR AR S 1500
21T 68% | 1618 1550 |
10309 | 64-OAM Wavolorm, 40 Mz X| 272 6663 [ 1527 | 000 | 1500 | 22.6% | 206%
Y| 262 508 | 1ab 180.0 |
2| 2B 6708 15007
10414 X| 372 683 | 1555 7000 | 1500 | A 0% | <06% |
Y1 365 | sy | 1527 1500 |
2138 e [ iss TI500
Note: For detalis on UID parameters seo Appondix
mwwamuw-uwwumwwnm}
ww.mn-mmmn-mmamm

Certificate No: EX-7827_Jun23

Page 3ot 22
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EX30V4 - SN.7827 Jhuno 04, 2023

Parameters of Probe: EX3DV4 - SN:7827
mmmmwmmu

1 (MM2)© Reiative Conductivity” | ConvFX ' ComvFY | ConvFZ | Alpha® | Depth® Unc
| Pormittivity” (8/m) (mm) | (k=2
750 ) 0.89 2.60 947 921 039 127 | s120%
%00 as 097 912 8.86 a6 038 127 | s120%
1750 401 137 835 824 7.90 0.26 127 | 2120
| 1950 40.0 1.40 7.08 787 7.60 028 127 | s120%
2100 98 1.49 7.08 777 758 029 127 | s120%
2300 95 1.67 7.80 769 7.48 030 127 | s120%
2450 2 | 180 7.50 7.40 720 | 029 127 | 2120%
2600 90 1.96 743 E 7.12 029 127 | s120%
300 2 2 707 7.00 681 035 127 | s160%
3500 79 29 696 689 671 0.36 127 | s140%
3700 w7 112 688 680 663 0.36 127 | 2140%
3900 s 1% 683 675 659 037 127 | sveon |
4100 32 353 660 650 636 037 127 | s140%
5250 359 an 560 558 542 | 039 153 | s140%
S600 %5 507 495 487 A 038 187 +14.0%
5750 54 522 514 5.02 494 038 175 | s140%

© Frequency ety stove J0MMG of £ 100 MR crdy apshes tr DASY v &t g (e Page 7). cfae £ 16 estvicied 10 4 5OMIZ. The wnceriaiey is fhe

RGS of e Connt ety 3t Calraion e Cy o e ety for e InScaned Meguency band Frequency wiiidty below 300 MMz & 410, 245,
40, 50 wnd TONM: for Convf' assesimares o 20, 64, 128, 150 et 220 Mz respoctively Vkity of ConvE ssaussed M S i 480w o
’--uamnuo-nuo Ao S G y valaity can be 0 2 10MG

Thmuﬂ—mmm“m~~tn“o~u'm TN 20 P Lrget values Rypicaly Deter P » T%)
Bt e vl for TSL wilh covations of up %0 4 90%. ¥ TS ot devistors hom e Seper of s Pan 9% % e, P Caltraton encariinties ave 11 1%
0T 30 121 % 3 -6 G
°mnmm“ mmnn-—munnm“*m-mu
W 1 T for Smguencies below 3 OMz and below 1% by heguenoes Deteeer 3-4 GH o 3y S3tnce Mege Bun hat P rcte 5 Gameter om The
bourdasy

Certificate No: EX-7827_Jun2d Page 5of 22
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EX30V4 - SN:7827 June 04, 2023

Parameters of Probe: EX3DV4 - SN:7827
mmmmmmmmm&ah

1MH° | Relative ‘TM wity’ | ConvF X | ComvF ¥ | ComvFZ | Alpha® | Depth® | Une
[ Permittivity” (5/'m) { ? | (mm) | (k=2)

—

y -

— e ———

| 800 | % | 807 | 495 | 487 | 48 | o020 250 A‘alg.é%'

Cy caltenor
Sy valkdiy o 6.5 00 & 000« T0OMMe, vt 2 7OOMME o or sbove 7 (M The sncartarty & Pw ASS of e Con® unostanty
.homvll'-mmbum'mm -

The retes o Calbmated waing Bses Weaiating Sausds (TSL) Pt deviese S #nd o by lous Pan 2 10% o
e e o robrpaers. | ' o ] Po Lrpet v (ypacaly Deter P +8%)
a

ACra Thepe e Seter v wn) Sreg caltraton m-mnnmmuhnwymumnmu
P o 1% & boguences betow 3 Ok Colow = 2% tr Meguenoes betweon 3-4 Gy O bolow = 4% b becuencies Detesen 6-10 G = avy detance
e B At T (rote Lo daseter bom T Doustery

Certificate No: EX-7827 Jun23 Page 6 of 22
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

Calibration Laboratory of S Schwelz K

Schmid & Partner % ¢ Senvice '.“'“0“;‘“"'0'
Engineering AG BN s s"‘w"‘"’ S ol i

Zeughausstrasse 43, 8004 Zurich, Switzeriand Worbeat ™ Calibration Service

Accredited by the Smiss Acorecitation Service (SAS)
The Swiss Accreditation Service Is one of the signatories 1o the EA
Mudtilatoral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Calbraton procedure(s) QA CAL-05.v11 ) .
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caiibraton date July 15, 2022

ﬂummhmmhmmwmmummmuommw units of messurements (50)
mmmmmmmmmwmmmmmmwuﬂolmm

;A!c-lbvmmvbmmammmw.mmmm(?u:)'cmw<70%

Caltration Equipment used (MATE critical for calbeation)
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutor Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy.dz =5mm
Frequency 2450 MHz 2 1 MMz
Head TSL parameters
The foliowing paramelers and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220202)"C 37926% 1.85 mho/m 26 %
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 13.4 Wikg
SAR for nominal Head TSL parameters normakzed 1o 1W 52.3 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 6.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5Wikg £16.5 % (k=2)

Cartificate No: D2450V2-720_Jui22
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SAR Reference Dipole Calibration Report

Ref: ACR.68.8.23. BES.A

VERKOTAN OY
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND

SAR REFERENCE DIPOLE

FREQUENCY: 5200-5800 MHZ
SERIAL NO.: 1045

Calibrated at MVG
Z.1, de Ia pointe du diable
Technopdle Brest Troise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/09/2023
ot cofrac
S

" 6.
NN
AR

ETALONNAGE

Accroditmions K2.07T89 and N24514
Scope avadable on w0l

Iy wse ol ibe Colvae boanil aind e secrediation refuivines Iy gestilvbiedd s S Lepiadution

Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in MVG wing the COMOSAR test beneh,  All calibration results are traceable to
national metrology institutions,
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Rof ACROAAD) BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS
1

[ Lmm h mm d mm
Measured Required Mecasured Required Measured | Required |
= - | 20.60 +/- 2% | - 40.30 +/- 2% - 3.60+-2%
62 S!1PARAMETER
621 SI meter i Liqui
Potuerey M
30 SNC 36 M0 40 SHO SIS0 fee M5 SO0 Se S ms
- { |
. - —a
| Frequency (MHz) | S11 parameter (dB) Requirement (dB) Impedance
L 5250 23.25 -20 47.80 + 6,40
, 5600 | 28.23 -20 48.502 - 3.5i0
| 5750 | -22.36 | 20 46.7Q + 6.1jQ2
63 SAR

The IEC/IEEE 62209-1528 and FCC KDBR65664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standarde
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SA th Hea id

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to | W forward power. In
bracket, the measured SAR is given with the used inpul power

Page: 69
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Ref ACEREASZIBES A

Software OPENSAR V5
Phantom SN 1108 SAM6S
Probe SN 41/18 EPGO3 A
Liquid Head Liquid Values @ 5250 MHZ cps’ - 3.3 sigma : 4.67
Head Liquid Values @ 5600 MHz: eps™- 33,6 sigma : 5.05
Head Liquid Values @ 5750 MHz: epy’ : 32.9 sigma : 5.46
Distance between dipole center and higuid 10.0 mm
Area scan resolution dx=8mm/dy~¥mm
Zoon Scan Resolution dx—dmem/dy~<muny'dz—2mm
Frequency $250 MHz
$600 MH2z
5750 MHz
_lonput power | 20 dBas
_Liguid Temp | 20+541°C
| Lab Temperature 2041 °C
Lab Humidity 10-70 %
_ Frequency 1g SAR (W/ikg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to IW
5250 MHz 7.31 73.09 - 2.11 21.12 -
5600 MHz 7.29 72.92 7830 2,13 2129 2320
| 5750 MHz 6.91 69,05 . 203 20.27 -
ME M (@ 5250 MHz
\ -
. -
o - Al
"=
v § o
£ ey
-3 st
LR r\‘ W
4 LB l:".‘ NE2ExA

e HRDOD
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Prmary Stardacds

Calteation Equpment used (MATE oritical for caliteation)

lmo&mmwumnmm which reafzo the plvy

Otject D6.5GHzV2 - SN:1097
Cadtraton procedure(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz
Caseraton date June 01, 2023

units of (51

WD CONBNNCe Drobabity are ghven 0n the 1olowing pages and ane pan of the certficate
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Notwork Anadyzer Keysight ESOSIA | SN MY 54504221 31:0c319 (n house check Oct-22) In house chack: Oct28

Name Funcion Swgnature

Calbested by Lad Myuner Laboratory Techrecian W”’.‘-
Approved by Sven Kuhe

awed June 6, 2023

mmmumumwnuwmmanw

Cortificato No: D8.SGHzV2-1097_Jun23

Pago 10l 8

Copyright © Verkotan 2025 Document ID: FCC ISED RF Exposure Report_Industrial Notebook_ID7405_27012025.docx



- N\
D=
- (4) i]&//iz_
Verkotan = ENAS &
) Finnish Accreditation Service & 7\ S
T287 (EN ISO/IEC 17025) Dl W
Measurement Conditions
m_mwmm'
DASY Version DASY8 V62
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 5 mm with Spacer
Zoom Scan Resolution de, dy =34 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dection)
Frequency 8500 MMz = 1 MHz
Head TSL parameters
mmmmmmm«.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 20C us 6.07 mho/m
Moasured Head TSL parameters (220202)°C 34726% 610 mho/m 26 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 296 Whg
SAR for nominal Head TSL parameters normalized 10 1W 296 Wikg = 24.7 % (k=2)
SAR averaged over 8 cm’ (8 g) of Head TSL Condition
SAR moasured 100 mW input poweor 6.66 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 66.7 Wikg = 24.4 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condtion
SAR moasured 100 mW input power 5.46 Whg
SAR for nominal Head TSL paramoters normalized to 1W 54.7 Wikg = 24.4 % (k=2)
Cortficate No: D6 SGHzV2-1007_Jun23 Page3ots
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APPENDIX F: IPD TEST REPORT

Add value.
Inspire trust.

Report On

Specific Absorption Rate Testing of the Siemens IPC MD-57A

In accordance with FCC 47CFR 2.1093 (limited testing)
FCC ID: U9A-MD57A

COMMERCIAL-IN-CONFIDENCE

Document 75959236 Report 1 lssue 1 September 2023
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Specific Absorption Rate Testing of the Siemens IPC MD-5TA
Document 75959236 Report 1 lssue 1

September 2023

Werkotan Oy,
Elektroniikkatie 17,
90590, Oulu,
Finland

Elvis Gomes
Technician (SAR)

.

Jon Kenny
Authorised Signatory

22-September-2023

Document 75959236 Report 1 lzsue 1 Page 1 of 28
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SECTION 1

REFORT SUMMARY

Power Density Testing of the Siemens IPC MD-5TA

Document 75352238 Report 1 Issue 1 Page 3 of 28
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The information contained in this report is intended to show verification of incident power
density testing of the Siemens IPC MD-57A to the requirements of FCC 47CFR 2.1093

Objective

Applicant

Manufacturer
Manufacturing Description
Medel Number

Seral Mumber(s)

Mumber of Samples Tested
Hardware Version

Software Version

Tast Specification/|ssus/Date
Start of Test

Finish of Test

Related Document(s)

Mame of Engineen(s}

Document TH2522308 Report 1 Issue 1

To perform incident power density testing to determine the
Equipment Under Test's (EUT's) compliance with the
requirements specified of FCC 4TCFR 2.1093 for the
series of tests camried out

Werkotan Cy

Siemens

Laptop computer

IPC MD-57TA

DE1038043aa01 (DUT number 21074)

1

Pre-series

Testl1

FCC 47CFR 2.1093
28-August-2023
01-September-2023

KDB B65664 — D01 wD1rD4
KDE 447458 — DO1 w08
IEC-IEEE 82208-1528-2020
KDE 248227 — D01 vD2rD2
IECAIEEE 83185-1:2022

ICMIRF 2020
FCC 47 CFR 1.1210

SPEAG, DASYS Application Note: SAR, APD & PD at
8- 10 GHz (Version 6.0), August 2022
October 2020 TCBC Workshop Notes

Elvis Gomes

FPage 4 of 28
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12 TEST RESULTS
The limited test measurements shown in this report were made to complete the reguirements of
FCC 4TCFR 2.1003 following methods and procedures described in the related document
section of this report.

Testing was camied out at Verkotan O to determine the configuration that would yield the
maximum incident power density in the Wi-Fi 8E band.

The final iPD measuremeant is documented in this report.

The SAR and other associated test results can be found in report number:
FCC ISED RF Exposure Report_Industrial Motebook_IDG018_20082023

121 Summary of maximum values

The maximum iPD 4cm? found during this Assessment:

Max IPD dom? (Wim) [ 0,108 Wim® |Measured)

The maximum IPD averaged owar 4cm?® measurad for all the tesis performed did not excesd the slandalona ImEs for
FCC General Pogulation/Uncontrolled Exposure of 10.00 Wim? In accondance with FOC £7 CFR 1.1310

Document 7E858238 Report 1 Issue 1 Page 5 of 28
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122 Results Summary Tables

WLAM & GHz - 302.11ax - HED - 180 MHz BW - Core 0 (SIS0}
Incident Power Density (iPD)

-
Test Postion Channel | Frequency | Messwed®D | StandaionelPD | Ewpomure | ST
Number (WHz) dom® (Wim®) | dom? imit (wim) Ratin o
Mumber
Bottom of device 175 5825 0.1m 100 Dot c1
The measured IPD result above was the Nighes! SAR and APD value recomded and was chosen for the IPD test
Document TES58238 Report 1 Issue 1 Page & of 28
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1.2.3 Technical Description
The equipment umder test (EUT) was an industrial portable laptop computer.

124 Interim Procedures for FCC Radiofrequency Exposure Evaluations
The interim procedure fior FCC radicfrequency (RF) exposure evaluations of U-NII 8-7 GHz
band portable devices have been made available during the TCB workshop in October 2020.

The procedure is summarized below:

= Evaluate SAR / APD with DASY Module SAR WV18.0 or higher. The configurations to be
tested are defined in the relevant Knowledge Database (KDB). The peak spatial
averaged SAR (psSAR) and the peak spatial averaged absorbed Power Density (psAPD)
are reported.

= Faor the configuration with the highest SAR ! APD, evaluate the PD with DASY Module
mm¥Wawve V3.0 or higher.

Document 75858230 Report 1 Issue 1 Page 7 of 28
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1.2.5 Test Configuration and Modes of Operation
The testing was performed with an integral battery supplied and manufactured by Siemens.
Supported technologies are @ GHz WLAN (B02.11alax).

The test set up for the EUT was as follows: -

Country Data | Dutv Pomer | Bambwidth | F
B ower requency
Cod Standard R C;;ti::e Chain Setting {MHz) {MHz) Channel
{dBm}
us | so2t1ax | HED | oo P 025 180 8525 175

Testing was achieved using a test application suite provided by the laptop chipset manufacturer
that allowed full control over the device's Wi-Fi radio.

For each scan, the device was configured into a continuous transmission test mode at a
maximumm power setting of 9.25 dBm as defined by the customer.

Testing was performed in each position at the frequency that gave the highest 5AR and APD
value for the wi-Fi GE band.

Power scaling was not performed on the EUT as the iPD was very low and the distribution was
noise like in its behaviour.

For each relevant antenna, the bottom surface of the EUT was assessed for iPD.

Included in this report are descriptions of the test method; the equipment used and an analysis
of the test uncertainties applicable and diagrams indicating the locations of maximum iPD for
each relevant test position.

Document TH258238 Report 1 Issue 1 Page 8 of 28
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126 Deviations from Standard

None.

Document 75859238 Report 1 Issue 1 Page 8 of 28
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SECTION 2

TEST DETAILS

Incident Power Density Testing of the Siemens IPC MD-57A

Document 758582368 Report 1 Issue 1 Page 10 of 28
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DASYE MEASUREMENT SYSTEM

System Description

The iPD tests are cammied out on the DASY 8 measurement system.

The iPD specific information is detailed below. As the system shares many component parts
with the SAR system a complete descrption of both measurement methedologies is included in

this report.

The DASYE system for performing compliance tests consists of the following items:

i DAY

Figure 1 - System Description Diagram

A standard high precision G-axis robot (Staubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

An isotropic field probe optimized and calibrated for the targeted measurement.

A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EQC.

The Electro-optical converter (EQC) performs the conversion from optical to electrical signals for
the digital communication to the DAE. To use optical surface detection, a special version of the
ECQC is reguired. The EQOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robet operation and fast movement interrupts.
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The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

A computer running the DASYS software to display and interact with the robot and information.
There is a remote control and a teach pendant as well as additional circuitry for robot safety such

as warning lamps, etc. The phantom, the device holder and other accessories according to the
targeted measurement.
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21.2 Probe Specification

The probes used by the DASY system are isotropic E-field probes, constructed with a symmetric
design and a triamgular core. The probes have built-in shielding against static charges and are
contained within a PEEK enclosure material. These probes are specially designed and calibrated
for use in liquids with high permittivity. The frequency range of the probes are from 8 MHz to 8
GHz

21.3 Data Acquisition Electronics

The data acquisition electronics (DAE4 or DAE3S) consist of a highly sensitive electrometer-
grade preamplifier with auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-
converter and a command decoder with a control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for data and status information, as well as
an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection. The input impedance of both the DAE4 as well as of the DAES box is 200MOhm; the
inputs are symmetrical and floating. Common mode rejection is above 50 dB.

214 SAR Evaluation Description

The cDASYE software includes all numerical procedures necessary to evaluate the spatial peak
SAR values.

Fast Area Scan:

The Fast Area Scan provides an easy, time efficient and accurate way to define the optimal
power reference location. The location of the power reference and power drift measurements for
the subseguent Area, Fast Volume and Zoom Scans will be automatically set at the maximum
of the Fast Area Scan.

Area Scan:

Area Scans are used to determine the peak location of the measured field before doing a finer
measurement arcund the hotspot. Peak location can be found accurately even on coarse grids
using the advanced interpolation routines implemented in cDASYES Module SAR. Area Scans
measure a two dimensional volume covering the full device under test area. cDASYE Module
SAR uses Fast Averaged SAR algorithm to compute the 1g and 10g of simulated tissue from
the Area Scan

Fast Volume Scans:

Fast Volume Scans are 30 scans used to assess the peak spatial SAR values within an
averaging volume containing 1g and 109 of simulated tissue. It is compatible with any phantom.
For regular phantoms, the measurement grid is generated by projecting a plane onto the
phantomn surface as for Area and Zoom scans. For specific phantoms, the measurement grid is
generated by a conformal offset to the phamtom surface at the desired distances. The grid
extents can be set by the end user to cover the DUT dimensions or the whaole measurable area
of the phamntom.
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Zoom Scan:

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging velume
containing 1g and 10g of simulated tissue. Zoom scans measure a three dimensional volume
(cube). The bottom face of the cube is Centreed on the maximum of the preceding Area Scan in
the same measurement group. For maxima at border of the phantom, the zoom scan can be
enabled to automattically extend in order to ensure correct evaluation of peak spatial SAR.

Zoom Scans can be performed in two different modes:

Smart Mode: the grid settings are adjusted on the fly based on the distribution being measured
to fulfill to the IEC 62208-2 Amendment 1 criteria on grid resoluticn.

Cusfom Mode: the user specifies the grid settings to be used. In both modes, Zoom Scans are
always anchored o the peak location of the preceding Fast Area / Area / Fast Volume Scan.

215 DASY & Absorbed Power Density evaluation.

The DASY 8 measurement system will output the absorbed power density result values by
default from version 18.0 of DASY software onwards. All the measurement details described in
this section are utilised to collect the required data which is the converted automatically within
the software and displayed for frequencies above 5.8 GHz.
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22 DASY & mmWave PD Module

221 Measurement system

A DASY & measurement system equipped with the DASY & mmWave module was used to camy
out the peak spatially averaged power density (psPD) measurements. It consists of a B-axis
industrial rebot and controller that provides a highly accurate positioning system, a PC for the
system control software, a near field probe (EUmmWWx), a probe alignment sensor and the 5G
phantom. The high accuracy positicning system places the near field probe at the key location
points of the maximum electromagnetic field.

EOC ‘ Robat ‘
mmiWave
Pranlom
ouT
A I8
Measurameant Robol
Server Controller
]
DASY
Computer

Figure 2 - Typical measurement setup for PD measurement with DASY &
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223 EUmmWWVx E-field probe details

The EUmmW\x probe utilises two dipale elements that are specifically amanged to allow for the
generation of pseudo-vector data.

Frequency Range
Dynamic Range
Position Precision

Applications

750 MHz — 110 GHz

<20 Vim — 10'000 Vim with PRE-10 (min <20 Wim — 2000 Vim})

=0.2 mm (DASYE)

Owerall length: 320 mm (tip: 20 mm)

Tip and body diameter: encapsulation 8 mm (intermal sensor <1mm)
Distance from probe tip io sensor ¥ cal point: 1.5 mm

Distance from probe tip o sensor X cal point: 1.5 mm

E-field measurements of 5G devices and other mm-wave transmitiers.
operating above 10GHz in <2 mm distance from device (free-space)
Power density, H-field, and far-field analysis using total field
reconstruction.

cDASYS + 5G-Module SW1.0 and higher

i 1w ailbraisd
-, .

Figure 3 - Diagram of the distance sensor to the EUT surface
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Peak spatially averaged power density assessment based on E-field measurements.

Power density was determined for both the electric and magnetic fields within a small distance
from the transmitting source. In general, the magnitude and phase of two components of either
E-field or H-field are needed on a sufficiently large surface to characterise their total
distributions. Despite this being the case, a solution based on the direct measurement of the E
and H field can be used to compute power density. The measurement approach to achieve this
is given below.

a) The local E-field is measured at a reference point on the measurement surface
where the field is well above the system noise floor. This reference point is re-visited
at the end of the measurement routine and re-measured to determine and assess the
power drift of the EUT.

b} The electric field on the measurement surface was scanned using imstructions
provided by the test system manufacturer. The spatial resolution of the measurement
can depend on the measured field characteristic and measurement methodology used
by the test systermn. The planar scan step size is configured o be A4,

c) DASYE uses a reconstruction algorthm to calculate the H-field from the measured
E-field. As the power density calculation requires amplitude and phase, reconstruction
algorithms can also be used to obtain field information from the measwred E-field data,
for example phase information from the amplitude f only the amplitude is measured.

Three measurements per point on two measurement planes separated by A4 are
carried out in order for the H-field and phase data to be reconstructed.

d) Using the equation below the total peak spatially averaged power density (psPDY)
distribution on the evaluation surface can be determined. The applicable regulatory
reguirements specify the spatial averaging area A. A circular shape is used.

1
psPD = —— ﬂ (| RetE = H°} | da
24,0 .

&) The final quantity used to determine compliance against the applicable limits is the
maximum spatial average on the evaluation.

f) Following the measurement of the power drift as described in step a) the drift was
assessed. If the drft deviated by more than 5% then the power density test and drift
measurements shall be repeated.
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Reconstruction Algorithm

Computation of the PD in general requires knowledge of the electric (E-) and magnetic (H-) field
amplitudes and phases in the plane of incidence. Reconstruction of these guantities from
pseudo-vector E-field measurements is feasible, as they are constrained by Maxwell's
equations.

The test system utilises a reconstruction approach based on the Gerchberg-Saxton algorithm
winich benefits from the availability of the E-field polarization ellipse information obtained with
the EUmmWWWx probe. This reconstruction algorithm, together with the ability of the probe to

measure extremely close to the source without perturbing the field, permits reconstruction of
the E- and H-fields and the PD on measurement planes located as near as M2,

Standalone PD limit

Thie following formula provides the reference levels for local exposure to electromagnetic fields
from =8 GHz to 300GHz for general public as referenced in ICHIRP 2020:

e D177
35ifa

The FCC Oct 2020 TCB workshop states their own incident power density limit of 1mW/cm?2
plane-wave equivalent, averaged over 4 cm? as reflected in FCC 47 CFR 1.1310.

Exposure Ratio

The following formulas used to calculate the exposure ratio of SAR, APD and iPD respectively
as referenced in ICHIRP 2020:

300 GHz -
, SAR;
SAR o0z S\ RBR

G
R S‘ah.-l--.'m.r' <]

APD  i=h GHz Sab 4cm BR

30 GHz g
e, dom.i = I

iPD -6 Glz h‘mu.-i-_'m.RL,.r
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227  Total Exposure Ratio (TER)

The total exposure ratio is the sum of local specific absorption rate (SAR), local absorbed power
density (AFPD) and local incident power density (iPD) referenced im ICHNIRP 2020:

where, SAR; and SARBRare the local SAR level at frequency i and the local SAR basic
resfriction given in ICHNIRP 2020. Sascnyand Saeacmpr are the 4cm? absorbed power density
lewel at frequency i and the 4cm? absorbed power density basic restriction given in ICNIRP
2020. Sicam) and Sincampe) are the local 4cm? incident power density at frequency i and the
local 4cm? incident power density reference level at frequency i given in ICHNIRP 2020.

i {iHz S.""I.R,

i 1|u|k]!rs'a"R'HR

30 GiHe
Sa'h.-'hnn..l'
+ S —

=6 CiHz Sab,4cm,BR

+

I GHz
Sim:.d-;:n:t..l'
(s— ol

i~ GHz inc.4cm RL.J

TER is applied when simultanecus transmission of the different types of measurement is tested,
and basic restriction imits cannot be applied. The TER of the applicable measurements is
calculated and summed up to not exceed 1.
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

The following test equipment was used at TUW SUD Product Service:

FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Instrment Descripiion Manufactuner Model Type Nl.-rrwier ?am?::f %ﬂ?:f;
Thermoygromeatar F.S Components 1364 6352 12 11-April-2024
Laptop Device Holder Spaag mmiWave B450 - TU
Measurement server Spasg DASYE Messurement | sxr ; TU
MPGC-THIOKL
Maounting Platform Spaag Mounting Platform 470z - T
Exiended
Robot Spaag TXS0 XL Staubll Robot S0 - T
'DGH:;JLE'EHIm Spasg 5G VETEE‘; Source G449 12 97-Ooct-2023
B s Fohde & Schwarz SMRI0 3745 12 25 Jun-2024
Directional Coupler Hewlet! Packard 116320 452 - T
EXA Signal Analyser TE:'IEEE:}EG Nai108 4568 12 19-Jan-2024
Abtenuator (30dB ) Weinschel 45-30-34 2TTE 12 D3-Aug-2024
Abtenuator {10dB} Adren AT40A-4041-D15-10 5483 12 15-Apr-2024
Ampilifier Min-Circuts IVE-IW-183+ G540 - U
Power Meter Rohde & Schwarz HRX 6535 12 D5-Apr-2024
Power Sensor Rohde & Schwarz MWRP185 6534 12 17-Apr-2025
Power Sensor Rohde & Schwarz MWRP185 6533 12 17-Apr-2025
Diata Acquisition Speag DAEdp 6500 12 03-April-2023
Doslmetric SAR Prooe Speag EXI0V 4700 12 15-Des-2023
A0 prabs Speag EUmmva 6353 12 25-0ct-2023
TU - Traceability Unscheduled
Mote 1, the calibration dates for the relevant batches of TSL can be found im the fluid
parameter tables within this report.
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32 TEST SOFTWARE

The following software was used to control the TUY SUD Product Service DASY System.

Instrument Wersion Mumbsr
DASY system GDASYE Module mmivave V3201840
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33 TEST VERIFICATION

331 System Performance Check Results
Prior to formal testing a system performance check in DASY Module mmWave was performed
with the werification source available at 10 GHz in accordance with IEC/IEEE 83185.
The results can be seen below.

System performance [ Validation results

Peranage
Measurad Target psPDitot= Derviation from
Date Fraquency (MHz) Medium SePDints (W) i) Target
(%)
21-ALgust-2023 10000 Al 52.9 S0.10 5.3
"Momalised o a forward power of 1TW
34 TEST CONDITIONS
341 Test Laboratory Conditions
Ambient temperature: Within +18°C to +25°C.
The actual temperature during the testing ranged from 21.10°C to 21.20°C.
The actual humidity during the testing ranged from 14.40% to 14.82% RH.
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35 MEASUREMENT UNCERTAINTY
DASYE Uncertainty Budget for iPD
valus | Probabiiity ufy} L .
Symbaol | Emmor Description a5 distribution Divisor Cy a5 (urdy)) =2 (:I" wl*4fy)
Uncertalnty tarms dependent on the measurement sysiem
CAL Callbration 0.43 | nomnal1 1.000 1 043 | 0.240 = |a
COR Probe comection 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |g
FR3 Frequency r2sponse [EW s 1 GHZ) | p20 | rectanguiar 1.732 1 o012 | 0013 = (g
SCC SENE0N CI0Es Couping 0.00 | rectanguiar | 1.732 1 0.0 | 0.000 = |0
150 Izatrogy 0.51 | rectanguar | 1732 1 029 | 0.083 = |g
Lin Linzanty 0.20 | rectanguar | 1.732 1 0.12 | 0013 = |0
FEC Probe scattenng 0.00 | rectanguar | 1.732 1 0040 | 0000 = |0
PPO Frobe posiioning offsat 0.3 | rectanguar | 1.732 1 0.17 | 0.030 = |0
FPR Frobe positioning repeatatiity 0.04 | rectanguar | 1.732 1 ooz | 0.0m = |o
SO Jensor mechanical offset 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |o
PSR Probe spatial resolution 0.0 | rectanguiar 1.732 1 000 | 0.000 = (g
FLD Fleid Impedance dependencs 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |0
AFPD Ampifude and phase drift 003 | rectanguiar 1.732 i 0.od | 0.000 = (g
AFN AMpIRUDE 3nd phase notse 0.04 | rectanguar | 1.732 1 002 | oom = |1
TR WiE3sUrEMEnt area fnncaton 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |o
DAG Data acquisition 003 | nomal 1 1.000 1 003 | 0.00m = |0
SMP Samping 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |0
REC Fieid reconstruction 061 | rectanguar | 1732 1 0.35 | 0.120 = |o
TRA FTE/MED 0.70 | rectanguar | 1.732 1 0.40 | 0.163 = |o
SCA Fower denslty scaling 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |a
SAV Spatial averaging 0.1a rectanguiar 1.732 1 005 | 0.003 =10
SOL Sysiem detection bmit 0.04 | rectanguiar | 1.732 1 002 | 0.om = |0
Uncertalnty tarms dependent on the DUT and snvircnmental factors
FC Frobe coupling with DUT 0.00 | rectanguiar 1.732 1 0.0d | 0.000 = (g
Woo Kodulation response 040 | rectanguar | 1732 1 023 | 0.053 = |o
w Integration time 0.00 | rectanguiar | 1.732 1 000 | 0.000 = |10
RT Response ime 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |o
oH Dievica holder Influence 010 | rectanguar | 1.732 1 0046 | 0.003 = |o
DA DUT alignment 0.00 | rectanguar | 1.732 1 0.040 | 0.000 = |0
REF Feeflections In |abaratory 010 | rectanguar | 1.732 1 0.05 | 0.003 = |g
TEM Labaratary temiperaturs 0.1a rectangular 1.732 1 0.05 | 0.003 = | g
AC FF amilent conditions 0.04 | rectanguiar | 1.732 i 002 | 0.0 = |0
AR Ambient reflections 0.04 | rectanguar | 1732 1 002 | o.om = |g
M5t Immumnity / secondary reception 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |o
DRI Dinift of the: DUT 0.00 | rectanguar | 1.732 1 0.00 | 0.000 = |g
1dFs) ﬁ,::ﬁ';ﬁ ::;" clars Lncenairty i nomal - - 0.5 | 0.7H = |a
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DASYE mmWawve Uncertainty Budget - System Performance Check

Finnish Accreditation Service
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Symbol | Eror Description :;“"“ Elm“l}:j'?n Divtaor | :-gn gngm*z :':" ul~(y)
Uncartalnty terms dependent on the measurement systam
CAL Callbration Repeatabillty 0.21 nomal 1 1.000 1 0.21 | 0.0=4 = a
COR Probe comection 0.00 rectanguiar 1.732 1 0.00 | 0.0O00 L] [i]
FRS Frequency response (EW s 1 GHz) | 0.20 | rectanguar [ 1722 |0 | 0.0 | cooo = i
SCC Sensar cross coupling 0.00 rectangular 1.732 1 0.00 | 0.000 L] a
IS0 |sotrogy 0.30 rectanguiar 1.732 1 0.17 | 0.030 = a
LIN Lineanty 0.20 rectanguiar 1.732 1 012 | 0013 L] [i]
PsC Probe scattering 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
PP Probe pastioning offsst 0.1 rectangular 1.732 1 0.06 | 0.004 L] a
PPR Probe positioning repeatability 0.02 rectanguiar 1.732 1 0.0z | 0.001 = a
SMO Sensor mechanical offset 0.00 rectanguiar 1.732 1 0.00 | 0.0O00 L] [i]
PSR Probe spatial resoltion 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
FLD Fleid Impedancs dependence 0.00 rectangular 1.732 1 0.00 | 0.000 L] a
APD Ampiiude and phase drift 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
AFN Ampliude and phase nolse 0.04 rectanguiar 1.732 i} 0.00 | 0.0O00 L] [i]
R Measurement area truncation 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
DAG Diata acquisition 0.03 nomal 1 1.000 1 0.03 | D.001 L] [i]
SMP Sampilng 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
REC Fleid reconstruction 0.60 rectanguiar 1.732 0.3 | 010 | D011 L] [i]
TRA Fonward transformation 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
SCA Pawer density scaling 0.00 rectanguiar 1.732 1 0.00 | 0.0O00 L] [i]
SAV Spatial averaging 0.10 rectanguiar 1.732 1] 0.00 | 0.C000 = a
S0L System detection Imit 0.04 rectanguiar 1.732 1 0.02 | 0.001 L] [i]
Uncertalnfy terms depsndent on the DUT and envirenmental factors
PC Probe coupling with DUT 0.00 rectanguiar 1.732 1 0.00 | 0.0O00 L] [i]
HOD Modulation response 0.40 rectanguiar 1.732 1] 0.00 | 0.C000 = a
T Irtegration ime 0.00 rectanguiar 1.732 1 0.00 | 0.0O00 L] [i]
RT Response time 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
DH Digviice: hiplder Influence 0.10 rectanguiar 1.732 i} 0.00 | 0.0O00 L] [i]
REF Refliections In laboratory 0.10 rectanguiar 1.732 1 0.06 | 0.0D3 = a
TEM Labarabary tamipsraturs 0.10 rectanguiar 1.732 1 0.06 | 0.003 L] [i]
DA DUT alignment 0.00 rectanguiar 1.732 1 0.00 | 0.C000 = a
AC RF amilent conditions 0.04 rectanguiar 1.732 1 0.02 | 0.001 = 1]
AR Ambilent refiactions 0.02 rectanguiar 1.732 1 0.0z | 0.001 = a
M5t Immumnity / secandary recepton 0.00 rectanguiar 1.732 i} 0.00 | 0.0O00 L] [i]
DRI Dt of the DUT 0.10 rectanguiar 1.732 1 0.06 | 0.0D3 = a
udFg) F:E:;T,imam bneenairty - nomal - - 0.34 | 0115 = a
LiFs) mila;g]wcenaw " - nomal k= | 200 - a7 = -
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351 Decision Rule
Accuracy Method

Determination of conformity with the specification limits is based on the decision rule according
to IEC Guide 115:2007, Clause 4.4.3 and 4.5.1. (Procedure 2). The measurement results are
directly compared with the test limit io determine conformance with the requirements of the
standard.

Risk: The uncenainty of measurement about the measured result is negligible with regard to the
final pass/fail decision. The measurement result can be directly compared with the test limit to
determine conformance with the requirement (compare IEC Guide 115). The level of risk to
falsely accept and falsely reject itemns is further described in ILAC-G8.7
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

This report relates only to the actual item/fitems tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are
outside the scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked MUA
(Mot UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUW SUD Product Sernvice

® 2023 TUV SUD Product Service
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| CALIBRATION CERTIFICATE

Ctijec EUMMWV4 - SN.9641
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Calibration Laboratory of
Schmid & Partnar

Enginearing AG

Jeugrausetmase 40, 0004 Zuaieh, Bwiae band

S  Scowabzerischar Kuthransienst

c Hetvice samsa i dalonnage
Bervizio avizawrn di twraiure

S Swies Calilration Servics

Acorwiil by Pu Bavis Ay etaton Servios (BAS) Aosreditation Mo SCS 0108
The Swiss Avereditation Service is ome of he nignatoras 1o the EA
Nultilmiersd A for the recege ol oertiticates

Qlossary

NORMy senativity n free space

nop dode compression pont

CF creat tactor (Yiduty_syels| of the M wgnal

ABCD mocdiaion deperclent Inemalon parametens

Polairation ¢ o rotaton mowsd probe axe

PFoleieation o 0 rotation arcund an Axs 1hat 1 1 Bw plane normal 10 probe wxis (6t messunement cantan), La., 0«0 s
POFMal b probe arls

Connector Angla  Inkarmation used In DASY ystem 10 algn probe senser X 5 the robot coerdnale ayslam

Sunaor Angles sanser deviston from Fw Drobe axe, used |0 0aCUWES 1he ekl ockeetadon and polartzation

K 18 e wavn propagation drsction

Calibration Is Performed According 1o the Following Blandards:

W) IEEE Sid 100-2000, “IEEE Standarg lor calbration of elsctromagretio Bkl densats mrd probes excluding amensas,
yom U kM % 40 GMe”, Cecambar 2006

Methods Applied and Interpretation of Parametors:
* NOFMY, y: Assonscd lor E-Tak porarzation f « O (f < BOOMHz i TEM-call; [ > 1 900Nz A22 waveguide). For

froquaencies » 0 GiHz, e far Sakd in front of guide horn s for & set of frecuancion In warkous
Wave(U ke Dands up 1o 110 G2
* DOPx y: BCP aro numarical par based on the data ol powar swnap with OW signal DCP

does not depend on frecuercy nor media.
Noto: As 1o feld & maamred with § chode datotior sensor, It s wairanied that the probe resconsa I e (B5) butow the
documenied lowest casbrated value

+ FRA. PAR s the Peak 1o Avarage Ratlo 1hat i not calibmind but determinad based on (he wgral characierlstics

+ Tha fequency senne modsl peeamniors ato datarmined prior % calt basedona & ¥ owoeD (sansor model
Irvohing R Ry, ok Lo % G, Gy
¢ Axy Bxy: Cxy: Ony: VAxy: A B, C, D e i Irearization . | bivsed on the dasa of power

Sweap lor specific modulation sgnal. The pammatars do not dapand an ¥equancy nor meds, VR is the maximum
catbration 1arge expressed In AME volage acrasa the dicde

+ Sensor Offeat: The 88neor offee! comespords 10 the oftset of Virunl messuremeet comer from the prone I (on probe axis),
No tolerance required.

+ Conncior Angle: The angie s assessed using (he inlormaban gained by detarminkig Sw NOAMUY (no uncertainty requined)

+ Equiviant Sangor Angle: The two Drobe sensors are moumed i the same plane at Mitlerant anghes. The angles are
assessed waing e nformaton gainad by determining the MOV (no weceriainty requirad)

Sp ey (30 v from In a locally hamoganaous Mield renlzed using an open wieguide / hom
oD
Certilicate Noc EUmm-8641_Oct22 Pnu:zm‘!:l.
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Parameters of Probe: EUmmWV4 - SN:9641
Basic Calibration Parameters
______ [ SenwoeX | BamsorY | Uno(uan)
Nom. TUvAvIm) oomvez | oogoe | $104%
[ Ben (mV] 107.0 | 108.0 [ 14T
tquw Harsor Angh —— 1 8.1 | 6.0 T
Calibration Results for Frequency Response (750 MHz - 110 GMz)
li Froguuney :'_"::: Deviation Sersor X . Deviation Sensar Y Unn (k=
i v:m ] o an
0.8 = = A 635 ~0.40 | WA
N TIGI'* 0.0 I Bt | WA
o 190 : AN ! (AL [ 1043
T e 1348 ~i.08 l 0 T
1) {250 . LAL [ (AL 1 RLES]
BE== i b b 0.00 NS - o (L RS )
it L, T I 061 1 1044
LX) = LAl 0.18 l [ L 1008
0.0 (] H .00 [ .00 1 1008
0.0 o 010 | T 7| Y e !
150 I E— 081 i ow | 1090 3
B 1149 O 0.46 2008
e — —— | ~0Ad o4 1058
LELL) -0 il | O 0|
40 L) ~0.18 [ Bii 1 +0.88
500 (1 043 1 (3] k)
550 a8 1 ~0.08 1 10 88
W00 00 oo [ oor | (UL —
&2 A -0.00 | .08 1 1098
[ bk a8 ~0.08 | ~0.04 1 1058
{ 750 | ¥ . 5 L S . - LN 3
[ -1 T F0d 0.0 [ 07 ) owm
{ 1] —_ 788 o | M 008
1] = 78 A -0.35 1 1088
B 00 729 =) | 0.4 I 058 1
920 ] Yoo m 017 i <617 L]
950 1 L) ~0.12 BT 1083
o | 570 i ~0.07 | L 1098
1090 1 -] 0.03 ‘ (1 S t058
o 1955 1 50 4} e 012 055
1108 | [3K] 074 ~0.00 1098

The repcriod uncertalnty of measutement is sinled as the standam uncoraingy of measuement muliphed by the cmnmql
facior k-2, which for a narmal distribution corresponds lo & coverage probatilty of approsimately 85%

U resezaten perameer rceraiety by masran spected e skmgh
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Parameters of Probe: EUmmWV4 - SN:9641
Callbration Results for Modulation Response
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| Y300 | G GAN Wi, T00RH: (X[ AT | e e | SV e e |
| [V 4000 | wY3g | U508 | (Y70
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Calibration Results for Linearity Response
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Frequency Target E-Fleld Deviation Sensar X | Beviatlon Sensor ¥ | Une (k=5
GHe Vim o an dn
00 5.0 | oos | 008 | +02
0 1000 ~0.0a 0.08 | W
) 500 T ~0.00 l 0.02 102
00 10000 0.00 l -0.00 1 102
00 1500.0 0.0t 0.00 | 108
00 21000 | ~0.00 0.00 102
Sensor Frequency Model Parameters (750 MMz - 85 GMz)
[ Sonsor X Benaer ¥
R (0) e 1 00,64 | AT
Rpin) [T | 80.90
[T (M) 007104 [ 0052350 =
[ & (oM = 0.3041 | 0 6004
| Cp (0F) 01192 : 01480
Sensor Frequency Model Parameters (55 GHz ~ 110 GHz)
Sanmer X [ Bansor ¥ ]
A (0} ) | 4041
Ap (03) 10154 | 2nM
L (nH) 005823 | 0117
[ =] ™ 0074 : oean
[ Cp (0F) 0.0855 = 00427 ‘
Sensor Model Parameters
-, - 2 JFOE O D e \ SR
¥ L vt msV? mav-! me v | oy |
% | 88T ITaedd | aaka | om0 | Wm0 | Koi | oo | 196 | 101
I 0 Y .. O O . 200 O
Other Probe Paramelors
Recianguier
" | 1648
mveal Surace Outocion Moce «ABS:T
| Grecal Surace Detecion Mode [ Gisatied |
| Probe Oweesll Length — = 20 mm |
Probe Body Dareter “amm
T Langth = I 25mm |
T Diamatr | aomm |
Frobe Tip 1o Sensor X Caibration Point = 150 |
_Probe Tip 1o Senzor ¥ Calbration Point —— = 1A5mm |
Cartificate No: ELmm.-9541_Ocwd Page Sof 18
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Deviation from Isotropy In Alr
0GHz; 30 isotropy, E-feld parnlinl to probs avs

»
Al

x

] pr) 20 Y lowgl

124

w
LY
4 ns ]
X (dog) %0

BOGHzE: 30 Isotropy, E-lald paraliol to probo axis

-1 0B <08 Q& -p2 0 0z e ue on 1

Probo isatmpy for B proda mtated ¢ = 0F 5o 3505, thod trom field prepagation dimction &
Paraliel Lo the Neld peopagation (p «0° « 907} ar 30 GHr: deviation within +0 43 d8
Paratiaf fo the field propagaton (y < 0" « 907 at 80 GHz: devistion withis £0 37 dB
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Appendix: Modulation Callbration Parameters
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Calibration Laboratory of
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Accraded by e Smss Accediancn Sewrn (SA%) Aserdtation ve, SCS 0108
The Swias Accreditation Service (s one of ihe spnatores o the EA
L Age far he UL ot

Gt TOVSOD UK Carsinase e 5G-Vori10-1083 Oct22
CALIBRATION CERTIFICATE

‘Mr 56 Verlostion Source 10 GHz « SN; 1063

| Cottraran prieadurais) QA CAL-45va
Calibration procadure for sources in mir sbove 6 Gz

Cobtm o date October 27, 2002

The calteaton conte s documurts e wreeatilly 15 NALGNG) M ants, Vel TIFLES e chryancel Leew ¢ T Eg LT e o
The masaswramete ant e roartairties mih confiomwns SOttty arm ghaen un e lon ng pEges 4rel we port of De cenficels
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|
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Callbration Laboratory of w0
N/ Behwalsarachar Lattinentienst

Schmid & Partnar = g Servies wumew f Malannage

Engineering AG = > g Seriaie wiciw @ imrwtury
ZrugPausatrasse 43, 0004 Zurwh, Bwitniend J’ﬁj Swmma Calltintion Bervice
ACCRMPS ty e £ we Actiodlaron Servcs (BAG| Acersditution No.: SCS 0108
vumummhmummuuu

Ay for the L certificatas

Gloasary
cw Continuous wave

Calibration is Performed According to the Following Standards

* Internal procadure QA CAL-45-5Gsources

* |EC TR 63170 ED1, *Measuromant procedure for the evaluation of power density related to
human exposure to radio frequency fields from wireless communication devices operating
between 6 GHz and 100 GH2", January 2018

Methods Applied and Interprotation of Parameters

* Coordinate System: 2-axis n the waveguide hom boresight, x-axis s In the direction of the
E-field, y-axis normal 1o the others in the feld scanning plane parallel to the hom flare and
hormn flange.

*  Moasurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn
antenna minus ohmic and mismalch loss. The forward power ls measured prior and after
the measurement with a power sensor. During the measurements, the hom s 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,

* Hom Positioning: The waveguide hom s mounted vertically an the flange of the wavegulde
source fo allow vertical positioning of the EUmmW probe during the scan. The plane is
paralled 1o the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the hormn

* E- fiold distribution: E field Is measurad in two x-y-plane (10mm, 10mm + N4) with a
vectonal E<fieid probe. The E-field value stated as calibration value represents the E-fleld-

maxima and the averaged (1cm® and dcm?) power density values at 10mm in front of the
horn,

= Field polarzation: Above the open horn, linear polarization of the field is expucted. This is
verified graphicaily in the fieid representation.
Calibrated Quantity
* Local E-fleld (V/im) and average of peak :gmm nents of the poynting vector
WImgea.k;e over l‘n o2 f° o

surface area of 1 cm® and at the nominal operational
requency of the verification source. Both squars and clrcular averaging resulls are listed,

Thrupon-dmcmamydmmsmuhmwnimdmmnmumaym
covarage factor k=2, which for 3 normal distibution cor dstoa aga probabiity of appraximataly 95%.
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DASY Version DASYD Moduls mimiivave Vao

Phantom 5G Phaream

Distance Horn Aperturs - plane 10 mm )

XY Scan Resolution — | dnoy=78mm 1

Number of measured planes

2 N0mm, 10mm + AM)

Frequenay

10 OHe » 10 MMz

Calibration Parameters, 10 GHz

Clrcular Averaging
Chatance Hom Aperture Prad’ Max E-feid | Unsarsanty | Avg Power Denmity Uncersrty
o Measures Marw (mw) (Vim) LR | AVE (DeTme P OM g Crmade (L]
| (Wi
tem' | 4om
10 men 6.1 147 127 @ 1 | o 1 |
Square Averaging
Distance Ham Aperiure Prad® | Max Efield | Uncenainty Avg Power Osnaity | Uncentainty |
0 Measured Plans (mw) (Vim) k=) AVD (9P Ose paPOite, gl Dowsds | =2
(Wim*) |
= 1 am? 4ery
10 mm 861 147 127 d8 542 §0.1 12648
Aszeszed onmic and memaich loss plus rumercal offsar (55 OB
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DASY Report

Measwrement Repart for G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000, 0MMg)

Device under Test Properues
Marve W, o bora bwem| o OUT Type
S0 verPeatan Soarom 10 Gy 00000010 (LIRS )

Caparure Conditions

¥ b Souti i Paritian, Famt Otusarse (Y] Grawn Fremmecy Ml Covrrsion Facwr
[rorw) Charve ol Moo Lot
10.0mm Veislolin hand  OW 10000 1
109¢C

Mardwaru Setup

Marsarm Mt Pootun, ColBarmsiim Dunn QAL (a0 atien Dake
W ave Pharvore . 1004 A o

W) e Mk A
¥

LT

Sean Setup

G Eaternts fmew] 00
S\ Stegn (aere da 0
Sermer Lt (|
Man MALA cw el

v
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Device under Test Properties
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Figure 4
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Figure 7 - Rear of EUT
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