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1. SUMMARY OF SAR TEST REPORT
1.1 Test Details

Equipment under Test (DUT):
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Finnish Accreditation Service z, ///\% S

T287 (EN ISO/IEC 17025)

Product: Exoskeleton
Manufacturer: German Bionic Systems GmbH
Model: Apogee

Serial Number:

99-99-00-27, 99-99-00-30

FCC ID Number:

FCC ID: VVX-LM843, 2AJYU-8PYAQQ7

DUT Number:

21355, 21366

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

01.03.2023 - 20.04.2023

Notes:

Splitted FCC and ISED into own reports.

Document history:

This report replaces previous “FCC ISED_SAR report_Apogee
ID5977¢_23052023.pdf" report.

Document ID:

FCC_SAR report_Apogee ID5977¢_21062023.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

Jesper Varis, llari Kinnunen, Kalle Orava

FCC Test Firm Designation Number:

FI0005

1.2 Maximum Results

The maximum reported* SAR values for Body-worn for transmitting systems are shown in a
table below. The device conforms to the requirements of the standards when the maximum
reported SAR value is less than or equal to the limit. The SAR limit specified in FCC 47 CFR part
2 (2.1093) for Head/Body SAR1g is 1.6 W/kg.

Copyright © Verkotan 2023
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1.2.1 Standalone SAR

Highest Reported*

System SAR:5(W/kg) in Bo‘.i).’- Result

Worn Exposure Condition,

Omm separation distance
WCDMA 2 0.17 PASS
WCDMA 4 0.36 PASS
WCDMA 5 0.48 PASS
LTE 2 0.25 PASS
LTES 0.46 PASS
LTE7 0.18 PASS
LTE 12 0.28 PASS
LTE 13 0.40 PASS
LTE 66 0.33 PASS
2.4 GHz WLAN 0.047 PASS
5 GHz WLAN 0.00021 PASS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

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

1.2.2 Simultaneous Transmission SAR

Highest Simultaneous Transmission SAR

SAR;4(W/kg) in Body-
Worn Exposure
Condition

WCDMA + 2.4 GHz WLAN

0.527

1.2.3 Maximum Drift

W
\\\\ly’//
SN~
SaN—

1.2.4 Measurement Uncertainty

Maximum Drift During Measurements 1.05dB
*Larger than 5% drifts included to scaling factors
SAR 1g: 0.3 -3 GHz:
‘ Expanded Uncertainty (k=2) 95 % ‘ +223% ’
SAR 1g: 3 -6 GHz
‘ Expanded Uncertainty (k=2) 95 % ‘ +24.6 % ’

Copyright © Verkotan 2023
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

The DUT is an exoskeleton which supports user's movements and reduces risk of workplace
accidents and load-bearing injuries. Supported wireless standards are WCDMA, LTE and
2.4GHz & 5GHz WLAN.

All the modules and antennas are located behind the user. See section 5.1.1 for more details.

Figure 1. Overview of the DUT

Device Category Portable

Exposure Environment General population
uncontrolled

5(84)
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2.1 Supported Frequency Bands and Operational Modes

Modes of Transmitter Frequency
Operation Range [MHz]
WCDMA 2 1850 - 1910
WCDMA 4 1710 - 1755
WCDMA 5 824 - 849
LTE 2 1850 - 1910
TX Frequency bands LTE 4 1710 - 1755
LTE 5 824 - 849
LTE 7 2500 - 2570
LTE 12 698 -716
LTE 13 777 - 787
LTE 66 1710 - 1780
2.4GHz WLAN 2412 - 2462
5GHz WLAN 5180 - 5825

2.2 Test Exclusions

According to April 2015 TCB workshop, SAR test exclusion can be applied for testing
overlapping LTE bands when the specified maximum output power, including tune-up
tolerance, is less or same for the smaller band as for the larger band.

The channel bandwidth and other operating parameters for the smaller band must be fully
supported by the larger band.

For this product:

e LTE 4 band, 1710-1755 MHz, is excluded from the testing as it is fully covered by LTE
66 band, 1710 — 1780 MHz

2.3 Simultaneous transmission

The DUT supports the following combinations:
- Cellular and 2.4GHz WLAN
- Cellular and 5GHz WLAN

6 (84)
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3. OUTPUT POWER

3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

Max Output Power
WCDMA [dBm]
25
25
25
Max Output Power
LTE [dBm]
2 25.7
4 25.7
5 25.7
7 25.7
12 25.7
13 25.7
66 25.7
2.4GHz WLAN Max Output Power
[dBm]
802.11b 17
802.11g 15
802.11n 14
5GHz WLAN Max Output Power
[dBm]
802.11a 15
802.11n 14
802.11ac 12

Copyright © Verkotan 2023

7 (84)

Document ID: FCC_SAR report_Apogee ID5977c_21062023

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

W
o,

\
QY

"y,



Verkotan =

FINAS

\\\“\Hlnll’//,

Finnish Accreditation Service ;2///§3:
T287 (EN ISO/IEC 17025) Dl W
3.2 Tested conducted power
Measured conducted output power at transmitting antenna connector;
WCDMA:
WCDMA 2 WCDMA 4 WCDMA 5
Reference Channel CH9262 | CH9400 | CH9538 | CH1312 | CH1413 | CH1513 | CH4132 | CH4183 | CH 4233
1852.4 MHz|1880.0 MHz|1907.6 MHz|1712.4 MHz|1732.6 MHz|1752.6 MHz| 826.4 MHz | 836.6 MHz | 846.6 MHz
RMC 12.2K 24.08 24.21 24.19 23.25 22.15 23.16 23.17 23.18 23.17
HSDPA Subtest-1 23.04 23.17 23.16 22.49 22.03 22.46 22.19 22.18 22.11
HSDPA Subtest-2 23.06 23.14 23.12 22.49 22.04 22.52 22.08 22.15 22.03
HSDPA Subtest-3 22.59 22.59 22.56 22.07 21.56 22.08 21.63 2155 21.44
HSDPA Subtest-4 22.46 22.44 225 22.1 215 22.17 21.49 21.61 21.45
HSUPA Subtest-1 23.13 23.11 23.17 22.51 21.85 22.45 22.02 22.21 22.0
HSUPA Subtest-2 22.62 22.72 22.68 21.89 21.28 21.93 21,52 21.52 21.41
HSUPA Subtest-3 22.93 23.01 22.89 2253 21.73 2255 22.08 22.03 21.92
HSUPA Subtest-4 22.88 22.91 22.84 22.32 21.54 22.33 21.95 21.94 21.91
HSUPA Subtest-5 22.65 22.79 22.67 2237 2157 22.28 21.92 21.95 21.89
LTE:
QPSK 16QAM
LTE Band /
BW RBs | RBStart | CH 18607 | CH 18900 | CH 19193 | 3GPP MPR | CH 18607 | CH 18900 | CH 19193 | 3GPP MPR
1850.7 MHz|1880.0 MHz|1909.3 MHz [dB] 1850.7 MHz|1880.0 MHz|1909.3 MHz [dB]
1 0 24.08 24.21 24.19 23.25 22.15 23.16 23.17 23.18
1 2 23.04 23.17 23.16 22.49 22.03 22.46 22.19 22.18
1 5 23.06 23.14 23.12 22.49 22.04 22.52 22.08 22.15
2/1.4M 3 0 22.59 22.59 22.56 22.07 21.56 22.08 21.63 21.55
3 1 22.46 22.44 225 22.1 215 22.17 21.49 21.61
3 3 23.13 23.11 23.17 22.51 21.85 22.45 22.02 22.21
6 0 22.62 2272 22.68 21.89 21.28 21.93 21.52 21.52
QPSK 16QAM
LTE Band /
BW RBs | RBStart | CH 18615 | CH 18900 | CH 19185 | 3GPP MPR | CH 18615 | CH 18900 | CH 19185 | 3GPP MPR
1851.5 MHz|1880.0 MHz|1918.5 MHz [dB] 1851.5 MHz|1880.0 MHz|1918.5 MHz [dB]
1 0 22.36 21.91 22.54 0 20.66 20.46 20.93 1
1 7 22.45 21.97 22.8 0 20.99 20.45 21.21 1
1 14 22.23 21.79 2241 0 20.89 20.5 20.86 1
2/3M 8 0 21.42 21.02 21.54 1 20.31 19.94 20.2 2
8 3 21.38 21.0 21.46 1 20.26 19.97 20.21 2
8 7 214 21.0 215 1 20.28 19.97 20.18 2
15 0 21.35 20.94 21.55 1 20.31 20.16 20.58 2
8 (84)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18625 | CH 18900 | CH 19175 | 3GPP MPR | CH 18625 | CH 18900 | CH 19175 | 3GPP MPR
1852.5 MHz(1880.0 MHz|1907.5 MHz [dB] 1852.5 MHz|1880.0 MHz|1907.5 MHz [dB]
1 0 22.16 21.87 22.32 0 20.87 20.8 20.91 1
1 12 22.3 22.04 22.44 0 21.04 20.52 21.21 1
1 24 22.1 22.04 22.44 0 20.79 20.56 20.73 1
2/5M 12 0 2137 21.08 21.65 1 20.17 19.82 20.33 2
12 6 2143 21.11 216 1 20.26 19.82 20.43 2
12 13 21.32 21.0 21.54 1 20.16 19.84 20.26 2
25 0 21.36 20.95 21.66 1 20.3 20.0 20.58 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18650 | CH 18900 | CH 19150 | 3GPP MPR | CH 18650 | CH 18900 | CH 19150 | 3GPP MPR
1855 MHz | 1880.0 | 1905 MHz [dB] 1855 MHz |1880.0 MHz| 1905 MHz [dB]
1 0 22.22 22.05 22.32 0 20.92 20.73 20.58 1
1 24 22.42 22.16 22.52 0 20.93 20.55 20.67 1
1 49 22.07 22.05 2244 0 20.57 20.42 20.86 1
2/10M 25 0 2145 21.05 21.52 1 20.5 19.98 20.45 2
25 12 2146 21.08 21.56 1 20.44 20.03 20.86 2
25 25 21.23 20.96 21.51 1 20.21 20.0 20.53 2
50 0 21.44 21.07 21.65 1 204 20.17 20.54 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18675 | CH 18900 | CH 19125 | 3GPP MPR | CH 18675 | CH 18900 | CH 19125 | 3GPP MPR
1857.5 MHz| 1880.0 [1902.5 MHz [dB] 1857.5 MHz|1880.0 MHz|1902.5 MHz [dB]
1 0 22.35 22.02 2235 0 21.07 20.88 20.83 1
1 37 2237 22.26 22.76 0 21.25 20.91 213 1
1 74 22.12 22.16 2244 0 20.61 20.63 20.64 1
2/15M 36 0 215 21.11 2147 1 20.27 20.05 20.42 2
36 19 21.36 21.1 2144 1 20.26 20.13 20.38 2
36 39 21.25 21.09 21.55 1 2035 20.12 20.39 2
75 0 214 21.04 2141 1 20.39 20.16 20.35 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18700 | CH 18900 | CH 19100 | 3GPP MPR | CH 18700 | CH 18900 | CH 19100 | 3GPP MPR
1860.0 MHz| 1880.0 (1900.0 MHz [dB] 1860.0 MHz| 1880.0 |1900.0 MHz [dB]
1 0 22.38 22.17 22.29 0 21.07 20.66 20.39 1
1 50 223 22.11 22.57 0 21.1 20.87 21.31 1
1 99 22.03 22.13 2245 0 20.44 20.53 20.7 1
2/20M 50 0 2145 21.18 21.36 1 20.5 20.14 20.41 2
50 25 21.37 21.04 21.53 1 20.38 20.16 20.58 2
50 50 21.15 21.01 21.59 1 20.25 20.22 20.59 2
100 0 2133 21.02 21.43 1 20.46 20.16 20.37 2

Copyright © Verkotan 2023
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19957 | CH 20175 | CH 20393 | 3GPP MPR | CH 19957 | CH 20175 | CH 20393 | 3GPP MPR
1710.7 MHz|1732.5 MHz|1754.3 MHz [dB] 1710.7 MHz|1732.5 MHz|1754.3 MHz [dB]
1 0 23.05 23.14 23.11 0 21.96 21.85 2197 1
1 2 23.17 23.21 233 0 21.91 22.13 22.05 1
1 5 23.12 22.89 23.12 0 21.88 21.62 21.93 1
4/1.4M 3 0 23.27 23.14 23.23 0 22.12 22.1 22.2 1
3 1 23.22 23.17 23.33 0 22.15 22.24 22.31 1
3 3 23.16 23.16 23.19 0 22.14 22.12 2222 1
6 0 22.12 22.16 22.35 1 21.14 21.11 21.51 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19965 | CH 20175 | CH 20385 | 3GPP MPR | CH 19965 | CH 20175 | CH 20385 | 3GPP MPR
1711.5 MHz|1732.5 MHz|1753.5 MHz [dB] 1711.5 MHz|1732.5 MHz|1753.5 MHz [dB]
1 0 23.08 22.98 22.86 0 21.8 21.7 21.71 1
1 7 23.01 23.06 23.11 0 22.04 21.95 21.91 1
1 14 22.79 23.06 23.12 0 2152 2141 21.97 1
4/3M 8 0 22.25 22.27 2227 1 20.79 21.28 21.18 2
8 3 22.26 22.27 22.13 1 21.21 212 21.22 2
8 7 22.19 22.18 22.07 1 21.11 2117 21.18 2
15 0 22.11 22.23 22.09 1 21.2 21.28 2122 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19975 | CH 20175 | CH 20375 | 3GPP MPR | CH 19975 | CH 20175 | CH 20375 | 3GPP MPR
1711.5 MHz|1732.5 MHz|1753.5 MHz [dB] 1711.5 MHz|1732.5 MHz|1753.5 MHz [dB]
1 0 23.16 23.14 22.98 0 2187 22.13 22.12 1
1 12 23.12 23.12 23.23 0 21.84 22.21 22.2 1
1 24 23.0 23.09 23.34 0 21.75 21.67 22.08 1
4/5M 12 0 22.35 22.34 2234 1 21.07 21.04 21.04 2
12 6 22.31 22.34 2237 1 21.03 21.1 21.12 2
12 13 22.21 223 22.45 1 21.06 20.92 21.18 2
25 0 22.21 22.31 22.38 1 21.14 21.13 21.31 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20000 | CH 20175 | CH 20350 | 3GPP MPR | CH 20000 | CH 20175 | CH 20350 | 3GPP MPR
1715.0 MHz|1732.5 MHz|1750.0 MHz [dB] 1715.0 MHz|1732.5 MHz|1750.0 MHz [dB]
1 0 23.45 23.09 2342 0 22.2 21.88 21.95 1
1 24 23.41 23.81 2344 0 21.84 21.95 2217 1
1 49 23.39 23.09 23.52 0 21.78 21.77 21.98 1
4/10M 25 0 22.51 22.66 22.57 1 2146 2141 21.35 2
25 12 22.38 22.62 22.61 1 21.49 21.52 21.64 2
25 25 22.33 22.42 2248 1 213 2122 2142 2
50 0 22.53 22.49 22.43 1 2144 213 2143 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20025 | CH 20175 | CH 20325 | 3GPP MPR | CH 20025 | CH 20175 | CH 20325 | 3GPP MPR
1717.0 MHz|1732.5 MHz|1747.5 MHz [dB] 1717.0 MHz|1732.5 MHz|1747.5 MHz [dB]
1 0 23.44 22.47 23.33 0 22.16 21.62 21.84 1
1 37 234 23.34 23.22 0 22.12 21.72 22.19 1
1 74 22.56 23.13 233 0 21.49 21.61 22.0 1
4/15M 36 0 22.47 22.45 22.18 1 21.25 21.31 21.07 2
36 19 22.28 22.35 22.35 1 21.22 21.34 21.33 2
36 39 22.36 22.25 22.32 1 212 21.24 21.28 2
75 0 22.33 22.25 2223 1 21.17 2132 21.29 2
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20050 | CH 20175 | CH 20300 | 3GPP MPR | CH 20050 | CH 20175 | CH 20300 | 3GPP MPR
1720.0 MHz|1732.5 MHz|1745.0 MHz [dB] 1720.0 MHz|1732.5 MHz(1745.0 MHz [dB]
1 0 23.51 23.09 22.83 0 22.37 21.78 21.68 1
1 50 23.34 23.45 23.52 0 224 222 22.36 1
1 99 22.76 23.45 2341 0 21.61 22.03 22.12 1
4/20M 50 0 22.56 22.67 22.52 1 21.51 21.52 21.44 2
50 25 22.43 22.59 2246 1 21.38 21.49 2137 2
50 50 22.44 22.38 2251 1 214 21.32 2148 2
100 0 22.57 22.59 22.41 1 21.52 21.34 21.34 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20407 | CH 20525 | CH 20643 | 3GPP MPR | CH 20407 | CH 20525 | CH 20643 | 3GPP MPR
824.7 MHz | 836.5 MHz | 848.3 MHz [dB] 824.7 MHz | 836.5 MHz | 848.3 MHz [dB]
1 0 23.06 22.9 23.01 0 21.82 21.68 21.72 1
1 2 23.13 23.05 23.08 0 21.73 21.66 21.79 1
1 5 22.88 22.62 23.08 0 21.53 21.54 21.38 1
5/1.4M 3 0 23.07 2291 23.16 0 22.11 22.07 22.09 1
3 1 23.11 22.97 23.12 0 22.04 22.09 22.16 1
3 3 23.08 22.96 23.07 0 22.01 22.08 22.19 1
6 0 21.98 21.98 2222 1 20.88 21.12 21.01 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20415 | CH 20525 | CH 20635 | 3GPP MPR | CH 20415 | CH 20525 | CH 20635 | 3GPP MPR
825.5 MHz | 836.5 MHz | 847.5 MHz [dB] 825.5 MHz | 836.5 MHz | 847.5 MHz [dB]
1 0 22.98 23.01 22.89 0 21.64 21.41 21.59 1
1 7 22.93 23.16 23.25 0 21.56 21.53 21.89 1
1 14 22.84 23.0 23.06 0 215 21.34 2155 1
5/3M 8 0 22.06 22.0 22.0 1 20.93 20.88 20.95 2
8 3 21.85 21.98 22.05 1 20.75 20.94 20.98 2
8 7 21.88 21.98 22.18 1 20.82 20.97 20.74 2
15 0 21.89 21.95 22.12 1 20.99 20.98 21.05 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20425 | CH 20525 | CH 20625 | 3GPP MPR | CH 20425 | CH 20525 | CH 20625 | 3GPP MPR
826.5 MHz | 836.5 MHz | 846.5 MHz [dB] 826.5 MHz | 836.5 MHz | 846.5 MHz [dB]
1 0 22.88 22.71 22.95 0 21.59 21.44 21.46 1
1 12 23.04 23.08 22.97 0 21.65 21.98 21.78 1
1 24 22.91 22.96 22.93 0 21.51 2147 21.62 1
5/5M 12 0 21.88 2197 21.94 1 20.67 20.79 20.85 2
12 6 21.92 21.94 21.96 1 20.7 20.76 20.8 2
12 13 22.0 21.95 22.09 1 20.93 20.76 20.84 2
25 0 21.86 22.05 22.01 1 20.82 20.88 20.87 2
11 (84)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20450 | CH 20525 | CH 20600 | 3GPP MPR | CH 20450 | CH 20525 | CH 20600 | 3GPP MPR
829.0 MHz | 836.5 MHz | 844 MHz [dB] 829.0 MHz | 836.5 MHz | 844 MHz [dB]
1 0 23.13 22.91 22.81 0 21.72 21.52 21.85 1
1 24 22.88 23.02 23.1 0 21.58 2158 21.66 1
1 49 22.86 22.94 22.83 0 21.45 2147 21.31 1
5/10M 25 0 22.04 22.11 22.05 1 20.88 20.91 20.89 2
25 12 22.11 2197 22.03 1 21.04 20.91 20.87 2
25 25 22.13 22.03 22.06 1 20.99 20.84 20.83 2
50 0 22.0 22.08 21.99 1 21.07 21.05 20.97 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20775 | CH 21100 | CH 21425 | 3GPP MPR | CH 20775 | CH 21100 | CH 21425 | 3GPP MPR
2502.5 MHz|2535.0 MHz|2567.5 MHz [dB] 2502.5 MHz(2535.0 MHz|2567.5 MHz [dB]
1 0 23.89 24.24 24.0 0 22.8 23.22 22.86 1
1 12 24.21 24.37 23.0 0 23.21 23.41 2333 1
1 24 24.11 24.36 21.65 0 22.72 23.04 223 1
7/5M 12 0 23.09 23.09 23.32 1 21.95 2222 22.07 2
12 6 23.18 23.08 22.88 1 22.14 21.99 22.02 2
12 13 23.21 23.1 22.11 1 22.02 22.16 21.94 2
25 0 23.17 23.19 22.68 1 22.15 22.25 2223 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20800 | CH 21100 | CH 21400 | 3GPP MPR | CH 20800 | CH 21100 | CH 21400 | 3GPP MPR
2505.0 MHz|2535.0 MHz|2565.0 MHz [dB] 2505.0 MHz|2535.0 MHz(2565.0 MHz [dB]
1 0 24.06 24.32 24.71 0 23.03 22.9 22.67 1
1 24 24.37 24.56 23.15 0 23.15 22.77 22.73 1
1 49 24.32 24.33 20.37 0 22.53 22.97 21.84 1
7/10M 25 0 23.35 23.3 23.53 1 22.37 22.6 22.36 2
25 12 23.41 23.57 23.11 1 22.36 22.56 2244 2
25 25 23.39 23.5 21.86 1 2244 22.27 22.8 2
50 0 23.38 23.52 23.37 1 22.55 22.41 22.52 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20825 | CH 21100 | CH 21375 | 3GPP MPR | CH 20825 | CH 21100 | CH 21375 | 3GPP MPR
2507.5 MHz|2535.0 MHz|2562.5 MHz [dB] 2507.5 MHz|2535.0 MHz(2562.5 MHz [dB]
1 0 24.04 24.27 24.66 0 22.77 23.06 23.03 1
1 37 24.2 24.4 24.48 0 23.25 2342 23.15 1
1 74 24.0 23.92 22.7 0 22.78 23.19 22.26 1
7/15M 36 0 23.02 23.44 232 1 22.37 22.61 22.4 2
36 19 23.1 23.45 23.21 1 22.5 22.54 22.36 2
36 39 23.14 2343 23.26 1 22.39 2248 2234 2
75 0 23.15 23.5 23.53 1 22.43 22.58 22.51 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20850 | CH 21100 | CH 21350 | 3GPP MPR | CH 20850 | CH 21100 | CH 21350 | 3GPP MPR
2510.0 MHz|2535.0 MHz|2560.0 MHz [dB] 2510.0 MHz|2535.0 MHz(2560.0 MHz [dB]
1 0 24.09 24.12 23.51 0 23.03 23.03 22.8 1
1 50 24.2 24.33 24.52 0 23.17 23.26 23.51 1
1 99 24.06 2347 21.16 0 22.74 22.85 2242 1
7/20M 50 0 23.23 234 23.63 1 2237 22.56 2243 2
50 25 23.19 23.39 233 1 22.53 22.68 2244 2
50 50 23.31 23.38 2348 1 22.41 22.68 2244 2
100 0 23.26 2342 23.54 1 2243 22.54 22.21 2
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23017 | CH 23095 | CH 23173 | 3GPP MPR | CH 23017 | CH 23095 | CH 23173 | 3GPP MPR
699.7 MHz | 707.5 MHz | 715.3 MHz [dB] 699.7 MHz | 707.5 MHz | 715.3 MHz [dB]
1 0 22.69 22.89 2233 0 2128 21.39 21.26 1
1 2 22.84 22.93 22.59 0 21.28 2158 2138 1
1 5 22.73 22.62 22.41 0 21.38 21.35 21.31 1
12/ 1.4M 3 0 22.95 22.77 22.58 0 21.46 21.61 21.33 1
3 1 22.77 22.79 22.58 0 21.65 2174 2157 1
3 3 22.8 22.67 22.63 0 21.54 21.64 21.7 1
6 0 21.65 21.69 21.39 1 20.45 20.73 20.62 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23025 | CH 23095 | CH 23165 | 3GPP MPR | CH 23025 | CH 23095 | CH 23165 | 3GPP MPR
700.5 MHz | 707.5 MHz | 714.5 MHz [dB] 700.5 MHz | 707.5 MHz | 714.5 MHz [dB]
1 0 22.62 22.6 22.41 0 2143 21.15 21.19 1
1 7 22.52 22.64 2242 0 21.27 21.34 21.25 1
1 14 22.46 22.53 2245 0 21.01 2117 21.07 1
12/3M 8 0 21.45 21.67 2122 1 20.5 20.6 20.34 2
8 3 21.5 21.56 21.28 1 20.51 20.58 20.31 2
8 7 2143 2157 214 1 20.54 20.59 20.49 2
15 0 214 2143 213 1 20.57 20.53 20.18 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23035 | CH 23095 | CH 23155 | 3GPP MPR | CH 23035 | CH 23095 | CH 23155 | 3GPP MPR
701.5 MHz | 707.5 MHz | 713.5 MHz [dB] 701.5 MHz | 707.5 MHz | 713.5 MHz [dB]
1 0 22.42 22.25 22.25 0 21.18 21.14 21.11 1
1 12 22.28 22.32 22.5 0 21.12 2149 21.04 1
1 24 225 2245 2238 0 21.16 21.1 20.95 1
12/ 5M 12 0 2144 21.51 213 1 20.32 20.39 20.25 2
12 6 21.46 21.55 21.27 1 20.53 20.33 20.29 2
12 13 21.53 21.54 21.18 1 20.51 20.32 20.23 2
25 0 21.51 2145 21.22 1 20.5 20.35 20.25 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23060 | CH 23095 | CH 23130 | 3GPP MPR | CH 23060 | CH 23095 | CH 23130 | 3GPP MPR
704.0 MHz | 707.5 MHz | 711.0 MHz [dB] 704.0 MHz | 707.5 MHz | 711.0 MHz [dB]
1 0 22.41 22.21 22.49 0 21.12 20.7 20.95 1
1 24 2248 22.67 22.5 0 21.01 213 21.13 1
1 49 22.34 22.37 22.33 0 21.26 20.99 21.02 1
12/ 10M 25 0 21.3 21.49 21.35 1 20.31 20.43 20.38 2
25 12 21.31 21.39 21.36 1 20.27 20.42 20.38 2
25 25 21.54 2132 21.36 1 20.45 20.42 20.36 2
50 0 21.38 21.28 2148 1 20.37 20.43 20.61 2
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23205 | CH 23230 | CH 23255 | 3GPP MPR | CH 23205 | CH 23230 | CH 23255 | 3GPP MPR
779.5 MHz | 782.0 MHz | 784.5 MHz [dB] 779.5 MHz | 782.0 MHz | 784.5 MHz [dB]
1 0 2194 22.22 22.71 0 21.18 214 21.49 1
1 12 2234 22.93 22.86 0 2153 2197 21.82 1
1 24 22.66 22.91 22.09 0 21.57 2147 21.11 1
13/5M 12 0 22.2 22.05 22.03 1 20.75 20.65 20.85 2
12 6 22.09 22.04 22.07 1 20.86 20.95 2117 2
12 13 22.06 22.14 21.99 1 20.75 20.89 21.04 2
25 0 21.96 22.0 22.07 1 20.87 20.98 21.04 2
QPSK 16QAM
LTE ::vnd /| RBs | RBStart NA CH 23230 - 3GPP MPR - CH 23230 NA 3GPP MPR
782.0 MHz [dB] 782.0 MHz [dB]
1 0 2146 2146 2146 0 20.6 20.6 20.6 1
1 24 23.08 23.08 23.08 0 21.59 21.59 21.59 1
1 49 21.69 21.69 21.69 0 21.13 2113 21.13 1
13/10M 25 0 21.99 21.99 21.99 1 20.87 20.87 20.87 2
25 12 2191 2191 21.91 1 20.93 20.93 20.93 2
25 25 22.05 22.05 22.05 1 20.97 20.97 20.97 2
50 0 21.91 21.91 21.91 1 20.92 20.92 20.92 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 131979 | CH 132322 | CH 132665 | 3GPP MPR | CH 131979 | CH 132322 | CH 132665 | 3GPP MPR
1710.7 MHz|1745.0 MHz|1779.3 MHz [dB] 1710.7 MHz|1745.0 MHz|1779.3 MHz [dB]
1 0 23.24 23.18 19.87 0 21.84 21.76 19.65 1
1 2 23.37 23.18 20.38 0 21.93 21.75 19.33 1
1 5 23.26 23.12 20.75 0 22.18 21.62 19.49 1
66 / 1.4M 3 0 23.34 23.26 18.85 0 22.06 22.0 18.88 1
3 1 23.32 23.26 20.3 0 22.26 22.13 18.87 1
3 3 23.19 23.2 18.8 0 22.2 22.08 18.49 1
6 0 22.27 22.26 20.58 1 21.18 20.96 19.13 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 131987 | CH 132322 | CH 132657 | 3GPP MPR | CH 131987 | CH 132322 | CH 132657 | 3GPP MPR
1711.5 MHz|1745.0 MHz|1778.5 MHz [dB] 1711.5 MHz|1745.0 MHz|1778.5 MHz [dB]
1 0 22.01 23.02 18.32 0 21.98 22.01 18.92 1
1 7 23.12 23.09 18.77 0 22.06 22.05 19.99 1
1 14 23.08 23.2 18.69 0 21.82 21.87 18.72 1
66 / 3M 8 0 22.58 22.32 19.4 1 21.31 21.25 19.17 2
8 3 22.45 22.36 19.11 1 21.29 212 19.12 2
8 7 22.38 22.26 18.73 1 21.74 2141 19.0 2
15 0 22.29 22.16 19.34 1 2148 21.26 18.97 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 131997 | CH 132322 | CH 132647 | 3GPP MPR | CH 131997 | CH 132322 | CH 132647 | 3GPP MPR
1712.5 MHz|1745.0 MHz|1777.5 MHz [dB] 1712.5 MHz|1745.0 MHz|1777.5 MHz [dB]
1 0 23.11 22.41 18.68 0 21.92 21.73 17.43 1
1 12 22.95 22.65 18.28 0 21.74 22.0 18.51 1
1 24 20.74 22.79 18.87 0 21.31 21.68 17.54 1
66 / 5M 12 0 22.39 22.37 19.77 1 21.18 20.92 17.65 2
12 6 22.06 22.41 19.71 1 21.38 21.12 18.42 2
12 13 21.82 22.38 18.46 1 21.41 2148 18.05 2
25 0 2227 22.31 18.58 1 2135 21.35 17.31 2
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132022 | CH 132322 | CH 132622 | 3GPP MPR | CH 132022 | CH 132322 | CH 132622 | 3GPP MPR
1715.0 MHz|1745.0 MHz(1775.0 MHz [dB] 1715.0 MHz|1745.0 MHz|1775.0 MHz [dB]
1 0 22.58 21.18 17.73 0 21.3 20.19 19.57 1
1 24 22.61 20.24 18.96 0 21.16 22.03 18.34 1
1 49 20.7 22.09 17.43 0 18.79 21.78 17.07 1
66 / 10M 25 0 22.45 22.24 20.52 1 21.36 21.39 18.62 2
25 12 21.56 22.41 19.0 1 21.02 21.54 18.94 2
25 25 20.58 224 18.59 1 20.27 21.56 17.58 2
50 0 21.2 22.29 20.43 1 20.88 21.35 18.14 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132047 | CH 132322 | CH 132597 | 3GPP MPR | CH 132047 | CH 132322 | CH 132597 | 3GPP MPR
1717.5 MHz|1745.0 MHz(1772.5 MHz [dB] 1717.5 MHz|1745.0 MHz|1772.5 MHz [dB]
1 0 21.88 20.25 20.48 0 21.59 19.78 20.77 1
1 37 21.93 23.1 20.53 0 21.17 22.25 18.98 1
1 74 19.8 23.01 1717 0 18.69 21.97 17.22 1
66 / 15M 36 0 22.37 22.26 20.78 1 21.51 21.19 19.43 2
36 19 22.22 22.26 2043 1 21.27 21.35 19.7 2
36 39 21.6 22.29 20.15 1 20.33 21.54 17.62 2
75 0 21.9 22.09 20.04 1 21.32 21.3 19.0 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132072 | CH 132322 | CH 132572 | 3GPP MPR | CH 132072 | CH 132322 | CH 132572 | 3GPP MPR
1720.0 MHz|1745.0 MHz(1770.0 MHz [dB] 1720.0 MHz|1745.0 MHz|1770.0 MHz [dB]
1 0 22.29 19.82 21.36 0 21.92 18.99 21.37 1
1 50 21.2 23.17 20.97 0 21.61 22.23 19.79 1
1 99 19.22 22.65 18.33 0 19.16 22.08 174 1
66 / 20M 50 0 22.37 22.1 21.36 1 21.43 21.29 21.03 2
50 25 22.07 22.27 20.86 1 21.34 21.34 20.34 2
50 50 20.56 22.27 19.97 1 204 21.41 19.75 2
100 0 21.44 22.12 20.71 1 21.21 21.21 20.44 2
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2.4 GHz WLAN:
Output power [dBm]
Transmission Data rate
Standard it [Mbps] CH1 CH6 CH1
2412 MHz 2437 MHz 2462 MHz
802.11b DSSS 1 18.58 18.36 17.7
WLAN 5 GHz:
Frequency Transmission Data rate Output
Standard Channel [MHz] mode [Mbps] FOEr
[dBm]
802.11a 52 5260 OFDM 6 15.51
802.11a 56 5280 OFDM 6 15.69
802.11a 60 5300 OFDM 6 15.63
802.11a 64 5320 OFDM 6 15.5
802.11a 100 5500 OFDM 6 15.69
802.11a 112 5560 OFDM 6 16.98
802.11a 116 5580 OFDM 6 17.02
802.11a 128 5640 OFDM 6 16.29
802.11a 132 5660 OFDM 6 15.51
802.11a 149 5745 OFDM 6 13.3
802.11a 165 5825 OFDM 6 12.41
802.11a 52 5260 OFDM 54 15.48
802.11a 56 5280 OFDM 54 15.68
802.11a 60 5300 OFDM 54 15.58
802.11a 64 5320 OFDM 54 15.33
802.11a 100 5500 OFDM 54 15.64
802.11a 112 5560 OFDM 54 16.9
802.11a 116 5580 OFDM 54 17.01
802.11a 128 5640 OFDM 54 16.22
802.11a 132 5660 OFDM 54 15.42
802.11a 149 5745 OFDM 54 13.25
802.11a 165 5825 OFDM 54 12.37
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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.
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}
Figure 2 Schematic Laboratory Picture
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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
DASY5 Software 52.8.8.1258 - NA
DAE4, converter DAE4 710 10/2022
DAE4, converter DAE4 1332 02/2023
Radio Communication Analyzer MT8820C 6200930942 12/2022
Radio Communication Analyzer MT8820C 6200883099 10/2022
Isotropic DOS probe EX3DV4 7447 02/2023
Isotropic DOS probe EX3DV4 3892 04/2022
Isotropic DOS probe EX3DV4 3852 10/2022
System validation dipole D750V3 1154 07/2022
System validation dipole D835V2 455 07/2022
System validation dipole D1800V2 249 07/2022
System validation dipole D1900V2 511 03/2020
System validation dipole D2450V2 729 07/2022
System validation dipole SID2600 49/21 DIP2G600-637 12/2021
System validation dipole D5GHzV2 1045 03/2023
Vector Signal Generator MG3710A 6261911026 NA
Vector Signal Generator MG3710E 6262028676 NA
Network Analyzer E5071B MY42301191 03/2023
Network Analyzer E5071C MY46102812 05/2022
Vector Network Analyzer P5008A MY58100258 01/2023
Amplifier, 800MHz-4200MHz, 10W 10S1G4A 320421 NA
Amplifier, 800-4200MHz, 50W 5163F 1022 NA
Inline Peak Power Sensor MA24105A 2102058 11/2022

Dipole calibration period supporting data:

Measured on 10/2022 Calibrated
Dipole and serial Frequenc Return Return
P number (l(\]lIHz) ¢ loss (dB) Tirpzelres o1 loss [dB] hrpzeln o
D1900V2-SN:511 1900 -23.8 48.5 6.2 -21.37 52.9 8
49/21 DIP 2G600- 2600
637 -28.3 46.4 -0.9 -31.57 51.4 2.3
18 (84)
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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)

Calibration Calibration certificate in Appendix D

F 10 MHz to >6 GHz (dosimetry); Linearity: + 0.2 dB (30 MHz to 6 GHz)
requency

Directivity + 0.3 dBin HSL (rotation around probe axis)

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

Dynamic Range

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

Dimensions

Overall length: 330 mm
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

4.2 Phantoms

Eli Phantom:

The phantom used in SAR 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 IEEE 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 IEEE
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 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, oil, salt, emulsifiers

19 (84)
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4.4 System Validation Status
Frequency | Dipole Type | Probe Type | Calibrated | DAE Unit / Dielectric Conductivity | Head
[MHZz] /SN /SN Signal SN Constant o [S/m] tissue
Type ['] simulant

D750V3 - EX3DV4 -
750 SN: 635 SN: 3892 CW DAE 4 /705 42.71 0.91 04/2022

D2450V2 - EX3DV4 -
2450 SN: 758 SN: 3852 CW DAE4 /710 40.46 1.75 11/2022

D750V3 - EX3DV4 -
750 SN- 635 SN: 7447 CW DAE 4 /1332 45.44 0.86 03/2023

D835V2- EX3DV4 -
835 SN-455 SN: 7447 CW DAE 4 /1332 45.03 0.88 03/2023

D1800V2- EX3DV4 -
1800 SN:249 SN: 7447 CW DAE 4 /1332 43.51 1.35 02/2023

D1900V2- EX3DV4 -
1900 SN511 SN: 7447 CW DAE 4 /1332 4333 14 02/2023

51/18 DIP EX3DV4 -
2600 2G600-637 SN: 7447 CW DAE4 /710 41.46 1.82 03/2023

D5GHzV2 - EX3DV4 -
5250 SN: 1014 SN 3852 CW DAE4 /710 37.44 4.66 1172022

D5GHzV2 - EX3DV4 -
5600 SN: 1014 SN 3852 CW DAE4 /710 36.79 5.07 11/2022

D5GHzV2 - EX3DV4 -
5750 SN: 1014 SN: 3852 W DAE4 /710 36.62 5.19 11/2022

4.5 System Check
Tissue | Frequenc Input | Measured 1 ! W' Deviation
Date Tissue Type 1ssul qQuency | power SAR14 Target | Normalized o Plot #
Temp. [MHz] SAR1g SAR1g [%]
oC [mW] [W/kg]
[°Cl [W/kg] [W/kgl
02.03.2023 WB Head 22 750 250 2.1 8.54 8.4 -1.64 1
02.03.2023 WB Head 22 835 250 2.51 9.69 10.04 3.61 2
06.03.2023 WB Head 22 750 250 2.12 8.54 8.48 -0.70 3
08.03.2023 WB Head 22 1800 250 9 38.9 35.6 -8.5 4
08.03.2023 WB Head 22 2600 250 129 56.47 51.6 -8.62 5
09.03.2023 WB Head 22 1900 250 9.2 393 36.8 -6.4 6
13.03.2023 WB Head 22 750 250 1.99 8.54 7.96 -6.79 7
13.03.2023 WB Head 22 1900 250 9.46 393 37.84 -3.7 8
18.04.2023 WB Head 22 2450 250 12 52.3 48 -8.22 9
19.04.2023 WB Head 22 5250 100 7.53 73.09 75.3 3.02 10
19.04.2023 WB Head 22 5600 100 7.6 72.92 76 4.22 11
19.04.2023 WB Head 22 5750 100 6.98 69.05 69.8 1.09 12
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4.5.1 Tissue Simulant Verification
Target Measured Deviation
Tissue Frequency CD:::::::: Conductivity | Dielectric Conductivity
Date Tissue Type | Temp o [S/m] Constant € [%] o [%]
rcl [MHz] [e] Target €] o [S/m]
Target
03.03.2023 | WB Head 22 750.0 41.9 0.89 42.43 0.84 1.3 -5.6
03.03.2023 | WB Head 22 782.0 41.75 0.89 42.34 0.85 14 -4.8
03.03.2023 | WB Head 22 829.0 41.53 0.9 42.21 0.87 1.6 -3.7
03.03.2023 | WB Head 22 836.5 41.5 0.9 42.19 0.87 1.7 -34
03.03.2023 | WB Head 22 844.0 41.5 0.91 4217 0.87 1.6 -4.1
06.03.2023 | WB Head 22 704.0 42.15 0.89 45.81 0.82 8.7 -8.0
06.03.2023 | WB Head 22 750.0 41.9 0.89 45.56 0.83 8.7 -6.5
06.03.2023 | WB Head 22 836.5 41.5 0.9 45.16 0.86 8.8 -4.2
06.03.2023 | WB Head 22 844.0 41.5 0.91 45.12 0.87 8.7 -4.8
08.03.2023 | WB Head 22 1712.4 0.54 40.14 0.53 42.91 -7.9 6.9
08.03.2023 | WB Head 22 1720.0 0.54 40.13 0.53 42.89 -7.9 6.9
08.03.2023 | WB Head 22 1732.6 0.54 40.11 0.52 42.87 -7.9 6.9
08.03.2023 | WB Head 22 1745.0 0.54 40.09 0.52 42.84 -8.0 6.9
08.03.2023 | WB Head 22 1770.0 0.53 40.05 0.51 42.79 -8.0 6.8
08.03.2023 | WB Head 22 1800.0 0.52 40.0 0.5 42.74 -8.0 6.9
08.03.2023 | WB Head 22 1860.0 0.51 40.0 0.49 42.65 -5.8 6.6
08.03.2023 | WB Head 22 1880.0 0.5 40.0 0.48 42.62 -5.0 6.5
08.03.2023 | WB Head 22 1900.0 0.5 40.0 0.48 42.59 -4.2 6.5
08.03.2023 | WB Head 22 2510.0 0.33 39.12 0.3 41.72 -7.5 6.6
08.03.2023 | WB Head 22 2535.0 0.32 39.09 0.3 41.69 -7.9 6.6
08.03.2023 | WB Head 22 2560.0 0.31 39.06 0.29 41.64 -8.3 6.6
08.03.2023 | WB Head 22 2600.0 0.3 39.01 0.28 41.58 -8.8 6.6
09.03.2023 | WB Head 22 1752.6 40.07 1.37 42.58 1.28 6.3 -6.4
09.03.2023 | WB Head 22 1800.0 40.0 14 42.5 1.31 6.3 -6.4
09.03.2023 | WB Head 22 1852.4 40.0 14 42.42 1.34 6.0 -4.5
13.03.2023 | WB Head 22 707.5 42.16 0.89 41.54 0.8 -1.5 -9.7
13.03.2023 | WB Head 22 750.0 41.94 0.89 41.45 0.82 -1.2 -8.5
13.03.2023 | WB Head 22 1880.0 40.0 1.4 39.25 1.33 -1.9 -5.1
13.03.2023 | WB Head 22 1900.0 40.0 14 39.25 1.34 -1.9 -4.1
13.03.2023 | WB Head 22 1907.6 40.0 1.4 39.25 1.35 -1.9 -3.7
18.04.2023 | WB Head 22.2 2412.0 39.27 1.77 40.79 1.69 39 -4.5
18.04.2023 | WB Head 22.2 2437.0 39.22 1.79 40.74 1.7 39 -4.8
18.04.2023 | WB Head 22.2 2450.0 39.2 1.8 40.73 1.71 39 -4.9
18.04.2023 | WB Head 22.2 2462.0 39.18 1.81 40.71 1.72 39 -5.1
19.04.2023 | WB Head 21.2 5250.0 35.95 4.71 34.79 4,93 -3.2 4.7
19.04.2023 | WB Head 21.2 5260.0 35.94 472 34.77 4,94 -3.2 47
19.04.2023 | WB Head 21.2 5280.0 35.92 4,74 34.75 4.96 -3.3 4.6
19.04.2023 | WB Head 21.2 5320.0 35.88 478 34.69 4.99 -3.3 4.5
19.04.2023 | WB Head 21.2 5500.0 35.65 4.96 34.42 5.15 -3.5 37
19.04.2023 | WB Head 21.2 5580.0 35.53 5.05 34.3 5.22 -3.5 34
19.04.2023 | WB Head 21.2 5600.0 355 5.07 34.27 5.25 -3.5 35
19.04.2023 | WB Head 21.2 5640.0 35.46 5.11 34.21 5.28 -3.5 33
19.04.2023 | WB Head 21.2 5660.0 35.44 513 34.19 53 -3.5 34
19.04.2023 | WB Head 21.2 5745.0 35.35 5.22 34.06 5.38 -3.7 3.1
19.04.2023 | WB Head 21.2 5750.0 35.35 5.22 34.05 5.38 -3.7 3.1
19.04.2023 | WB Head 21.2 5825.0 35.28 5.3 33.95 5.45 -3.8 29
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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 D01 802.11 Wi-Fi SAR.

For the cellular technologies, the device was set to transmit using maximum power with a
communication tester.

A control software for WLAN was used to set the DUT to transmit at maximum power. Due to
the control SW, output power was higher than specified for the 802.11a mode, thus measured
SAR is conservative over-estimation.

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

2.4GHz WLAN was tested with 802.11b standard with data rate of 1Mbit/s. 5GHz WLAN was
tested with 802.11a standard with data rate of 6Mbit/s.

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

Body SAR was tested from the user’s side, which would be pressed against the user's
back. The device was placed on the top of a Rohacell and lifted towards the phantom until
the distance between phantom and the device was Omm.

Figure 3. Location of the antennas Figure 4. Schematic of the antennas

Photos of the test positions are presented in appendix A
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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. Drift
was determined by measuring the same point at the start of the area scan and again at the
end of the zoom scan.

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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Uncertainty Budget
According to IEEE 1528-2013 and IEC 62209-1/201x
(0.3 - 2 GHz range)

Unecert. | Prob. | Div. | () | (e | Std. Une. | Stel. Unc. | (1)
Error Description value Dist. lg 10g | (1g) (10g) Vs
MeasurementSystem
Probe Calibration +500 | N 1 1 1 + 6.0 O 4 6.0 % oo
Axial Isotropy +47% | K J_o |07 |07 | £199% +1.9% )
Hemispherical Isotropy +960 | R -u"___. 07 |07 | +3009 43.0 04 oo
Boundary Effects +10% | R J 1 1 +0.6 % +0.6% oo
Linearity +47% | R Jo |1 1 +2.7 % +2.7% o
System Detection Limits +1.0% [ R Joo |1 1 +0.6 % +0.6 % oo
Maodulation Response™ +24% | R 4"_) 1 1 +1.4 % +1.4% o
Readout Electronics 40.3% | N 1 1 1 +0.3 % +0.3 % €0
Response Time +08% | R v |1 1 +0.5 % +0.5 % oo
Integration Time +26% | R o |1 1 +1.5% +1.5% oo
RF Ambient Noise +3.0% [ R Vo |1 1 +1.7 % +1.7 % oo
RF Ambient Reflections +3.0% [R J_oo |1 1 +1.7% +1.7% )
Probe Positioner +04% [ R Joo |1 1 +0.2% +0.2 % 0
Probe Positioning +290 | R J_ |1 1 +1.7% +1.7% oo
Max. SAR Eval. +20% | R Yo |1 1 +1.2% +1.2% oo
Test Sample Related
Device Positioning +290% | N 1 1 1 +2.909, +2.99, 145
Device Holder +36% | N 1 1 1 +3.6% +3.6% 5
Power Drift +50% | R Joo |1 1 £2.9% +2.9% o0
Power Scaling? +0% R Joo |1 1 +0.0% +0.0 % o
Phantom and Setup
Phantom Uncertainty +6.1% | R v 1 1 +3.5 9% +3.59 oo
SAR correction +199% | R Vo |1 084 | +11% +0.9 % 00
Liguid Conductivity [mea,]M +25% | R Jq 078 | 071 | £1.1% +1.0% oo
Liquid Permittivity (mea.) ™ | 1250, [ R V. |026]026] +03% +0.4 % o
Temp. unc. - Conductivity 2 | £349; | R S [078]071] +150 +1.4% o
Temp. une. - Permittivity % +040 | R v | 023|026 +0.19% +0.1 % oo
Combined Std. Uncertainty +11.2% +11.1% | 361
Expanded STD Uncertainty +22.3% | £22.2%
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Uncertainty Budget
According to IEEE 1528-2013 and IEC 62209-1/2016
(3 -6 GHz range)
Uncert. | Prob. | Div. | (¢ | (¢f) | 5td. Unc. | Std. Unc. | [v)
Error Description value Dist. 1g 10g | (1g) (10g) Ve
Measurement System
Probe Calibration +655% [ N 1 1 1 +6.55 0 +5.55 4 oo
Axial Isotropy +47% | R J_ 107 07 | +109 +1.9% oo
Hemispherical Isotropy 49,60 E J . a7 |07 +399% +3.99 o
Boundary Effects +20% | R J, |1 1 +1.2 9% +£1.2% o
Linearity +47% | R J, |1 1 +2.7 9% +2.7 % oo
System Detection Limits +100 |R J. |1 1 0.6 % 0.6 % oo
Modulation Response™ +24% | R v, |1 1 £1.4% +14% oo
Readout Electronics +03% | N 1 1 1 +0.3 % *0.3% oo
Response Time +08% | R J. |1 1 +0.5 % 0.5 % oo
Integration Time +26% | R 4 |1 1 +1.5% +1.5% oo
RF Ambient Noise +30% | R 4. |1 1 +1.7% +1.7% o
RF Ambient Reflections +30% | R J_o |1 1 +1.7 % +1.7 % o
Probe Positioner +08% | R v 1 1 +0.5 % +0.5 % (=]
Probe Positioning +657% | R J . 1 1 +3.9% +3.9% [=s]
Max. SAR Eval. +40% | R R 1 +23% | 4#23% |0
Test Sample Related
Device Positioning +290% | N 1 1 1 +2.9% +2.9% 145
Device Holder +360 | N 1 1 1 +3.6% +3.6% 5
Power Drift +50% | R Yo |1 1 +2.09% +29% | oo
| Power Scaling? +0% R o 11 11 | +00% |+00% |eo
Phantom and Setup
Phantom Uncertainty +66% | R J_ |1 1 +3.8% +3.8% oo
SAR correction +19% |R J_o |1 084 | +1.1% +0.9 % o
Liquid Conductivity (mea.)®* | 4250, |R J_oo 1078|071 +119% +1.0% o
Liquid Permittivity (mea,) #4 | 4250, | R J. | 026]026] +039 +0.4 0% oo
Temp. unc. - Conductivity 5% +34% |R V. | 078|071 +159 +1.4% oo
Temp. unc. - Permittivity ## +p49 |R 1"1 023 | 0.26 | +0.1% +0.1% oo
Combined Std. Uncertainty +12.3% +]1229 | 748
Expanded STD Uncertainty +24.6% | £24.5%
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7. TEST RESULTS
7.1 SAR Results for Body Exposure Condition with Omm separation
WCDMA:
Frequenc Maximum | Conducted Measured| Power Du Scalin Reported
Band [Ch | [I?IIHz] y Mode Power Power ([Test Position| SAR1g Drift* C c?; Fac to? s AR1p [W/kg] Plot #
[dBm] [dBm] W/kg] | [dB] y gtke
WCDMA 2| 9262 1852.4 RMC 12.2K 25 24.08 Front, Omm 0.13 -0.25 1:1 131 0.17 13
WCDMA 2| 9400 1880 RMC 12.2K 25 24.21 Front, Omm 0.12 -0.21 1:1 1.20 0.14
WCDMA 2| 9538 1907.6 RMC 12.2K 25 24.19 Front, Omm 0.11 0.12 1:1 1.21 0.13
*Larger than 5% drifts included to scaling factors
Maximum | Conducted Measured| Power .
Band |[Ch Fn[e:nt:zl;cy Mode Power Power ([Test Position| SAR1g Drift* Ic)uctli ch:cItI:? s Ai:PO["‘::;:( ] Plot #
[dBm] [dBm] W/kg] | [dB] o e
WCDMA 4| 1312 17124 RMC 12.2K 25 23.25 Front, Omm 0.22 -0.3 1:1 1.60 0.36 14
WCDMA 4| 1413 1732.6 RMC 12.2K 25 22.15 Front, Omm 0.12 047 1:1 2.15 0.25
WCDMA 4| 1513 1752.6 RMC 12.2K 25 23.16 Front, Omm 0.20 -0.57 1:1 1.74 0.34
*Larger than 5% drifts included to scaling factors
Maximum | Conducted Measured : .
Band [Ch | Fr([e:ﬂl::zr;cy Mode Power Power ([Test Position| SAR1g Pow[:rBI])rlft 3':?; SFc:cItI:? s AF::pollx;:( 1 Plot #
[dBm] [dBm] [W/kg] v e
WCDMA 5| 4132 826.4 RMC 12.2K 25 23.17 Front, Omm 0.31 -0.06 1:1 1.52 0.48
WCDMA 5| 4183 835 RMC 12.2K 25 23.18 Front, Omm 0.31 0.01 1:1 1.52 0.48 15
WCDMA 5| 4233 846.6 RMC 12.2K 25 23.17 Front, Omm 0.27 -0.09 1:1 1.52 0.40
LTE:
Frequency | Modulation| RB | RB Maximum sl Test Measure Povyer Scaling| Duty Reported
Band | Channel | = ) 1 |/ BW [MHz] | Size [Offset| Power [dBm]| """ | position | SAR1s | Drift I or| cycle | SARw |Plot#
[dBm] i [W/kgl [dB] Y [W/kgl
LTE 2 19100 1900 QPSK /20 1 50 25.7 22.57 Front, Omm| 0.073 -0.7 242 1:1 0.18
LTE 2 18900 1880 QPSK /20 1 0 25.7 2217 Front, Omm| 0.065 0.06 2.25 1:1 0.15
LTE 2 18700 1860 QPSK /20 1 0 25.7 22.38 Front, Omm 0.12 -0.04 2.15 1:1 0.25 16
LTE2 | 19100 1900 QPSK /20 50 50 25.7 2159 |Front, Omm| 0.080 0.04 2.58 1:1 0.21
Frequency | Modulation| RB | RB | Maximum el Test Measure Povyer Scaling| Duty Reported
Eandiichanne [MHz] |/BW [MHz] | Size |Offset| Power [dBm] Power osition SARi BRI Factor| Cycle Sl B
dBm] | P W/kg] | [dB] s W/kg]
LTES5 | 20450 829 QPSK /10 1 0 25.7 23.13 Front, Omm 0.20 0.03 1.81 1:1 0.37
LTES5 | 20600 844 QPSK /10 1 24 25.7 23.10 Front, Omm 0.20 0.19 1.82 1:1 0.37
LTES5 | 20525 836.5 QPSK /10 1 24 25.7 23.02 Front, Omm 0.25 0.09 1.85 1:1 0.46 17
LTES5 | 20450 829 QPSK /10 25 25 25.7 22.13 Front, Omm 0.19 -0.1 2.28 1:1 042
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Frequency | Modulation| RB | RB | Maximum L e Test Measure Pov.lver Scaling| Duty Reported
Band | Channel | ) 1 |/ BW [MHz] | Size [Offset Power [dBm]| TOWe" | position | SARws | Prift oo or| cycle | SARwa |Plot#
[dBm] [W/kg] [dB] [W/kg]
LTE7 | 21350 2560 QPSK /20 1 50 25.7 24.52  |Front, Omm| 0.13 0.32 141 11 0.18 18
LTE7 | 21100 2535 QPSK /20 1 50 25.7 2433 |Front, Omm| 0.10 0.35 1.49 1:1 0.15
LTE7 | 20850 2510 QPSK /20 1 50 25.7 242 |Front, Omm| 0.10 0.06 1.41 1:1 0.14
LTE7 | 21350 2560 QPSK /20 | 50 0 25.7 23.63  |Front, Omm| 0.10 0.32 1.73 1:1 0.17
*Larger than 5% drifts included to scaling factors
Frequency | Modulation| RB | RB Maximum s Test Measure PoYver Scaling| Duty Reported
S| (I [MHz] |/BW [MHz] | Size |Offset| Power [dBm] ST position SARqq Ui Factor | Cycle Sl LAl
[dBm] [W/kgl [dB] [W/kgl
LTE12| 23095 707.5 QPSK /10 1 24 25.7 22.67  |Front, Omm 0.13 -0.07 2.01 1:1 0.27
LTE12| 23130 711 QPSK /10 1 24 25.7 22.5 Front, Omm 0.13 0.11 2.09 1:1 0.28 19
LTE 12| 23060 704 QPSK /10 1 24 25.7 2248 |Front, Omm| 0.11 -0.92 | 2,59 1:1 0.27
LTE 12| 23095 707.5 QPSK/10 | 25 0 25.7 2149 |Front, Omm| 0.12 0.16 2.64 1:1 0.31
*Larger than 5% drifts included to scaling factors
Frequency | Modulation| RB | RB | Maximum el Test Measure PoYver Scaling| Duty Reported
sandliehannel [MHz] |/BW [MHz]| Size |Offset| Power [dBm] Power position bl | i Factor | Cycle Haligy | [ACLE
[dBm] [W/kg] | [dB] W/kgl
LTE 13| 23230 782 QPSK /10 1 24 25.7 23.08 |Front, Omm| 0.15 0 1.83 1:1 0.28
LTE 13| 23205 779.5 QPSK /5 1 24 25.7 22.66  |Front, Omm| 0.17 -0.67 | 235 1:1 0.40 20
LTE 13| 23255 784.5 QPSK /5 1 12 25.7 22.86  |Front, Omm| 0.11 -0.33 | 207 1:1 0.23
LTE 13| 23230 782 QPSK /10 25 25 25.7 22.05 Front, Omm 0.11 0.21 2.32 1:1 0.26
*Larger than 5% drifts included to scaling factors
Frequency | Modulation| RB | RB Maximum e Test Measure PO\‘Ner Scaling| Duty Reported
Band | Channel | 0 1 |/ BW [MHz] | Size [Offset| Power [dBm]| """ | position | SAR1e | Drift* o ior| cycle | SARiw |Plot#
[dBm] [W/kgl [dB] [W/kgl
LTE66| 132322 1745 QPSK /20 1 50 25.7 23.17 Front, Omm 0.11 -0.59 2.05 1:1 0.22
LTE66| 132572 1770 QPSK /20 1 0 25.7 2136 Front, Omm 0.11 0.42 2.99 1:1 0.33 21
LTE66| 132072 1720 QPSK /20 1 0 25.7 22.29 Front, Omm 0.11 -1.05 2.79 1:1 0.30
LTE66| 132322 1745 QPSK/20 | 50 | 25 25.7 2227 |Front, Omm| 0.10 -0.69 2.58 1:1 0.26
*Larger than 5% drifts included to scaling factors
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2.4GHz WLAN:
. Measured | Power n Duty | Reported
Mode D[al\tnabRa]t € Frc[e:ﬂl::r;cy Channel Tt:z:t PMaquiuBm ] PCondu[::itBe d] SAR;q Drift SFcaItlng Cycle SAR;; |[Plot #
ps. z position |[Power [dBm]|Power [dBm [W/kg] [dB]* actor %] [W/kg]
802.11b 1 2412 1 Front, Omm 17 18.58 0.0407 -0.64 1.16 100 0.047 22
802.11b 1 2437 6 Front, Omm 17 18.36 0.0347 043 1.10 100 0.038
802.11b 1 2462 1 Front, Omm 17 17.7 0.0231 0.47 1.1 100 0.026
*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.
5GHz WLAN:
. Measured | Power . Duty | Reported
Mode Da“;abkate F'e:A‘::"cy Channel | 1ot PM"”“"L“;‘ Pc°“d":t:d SARy, Drift i‘a"“g Cycle | SARy, |Plot#
[Mbps] [MHz] position [Power [dBm] Power [dBm] [W/kg] [dB]** actor 1%] [W/kg]
802.11a 6 5260 52 Front, Omm 15 15.51 0.00021 N/A 1.00 100 0.00021 23
802.11a 6 5280 56 Front, Omm 15 15.69 N/A* N/A 1.00 100 N/A
802.11a 6 5320 64 Front, Omm 15 15.5 N/A* N/A 1.00 100 N/A
802.11a 6 5500 100 Front, Omm 15 15.69 N/A* N/A 1.00 100 N/A
802.11a 6 5580 116 Front, Omm 15 17.02 N/A* N/A 1.00 100 N/A
802.11a 6 5640 128 Front, Omm 15 16.29 N/A* N/A 1.00 100 N/A
802.11a 6 5660 132 Front, Omm 15 15.51 N/A* N/A 1.00 100 N/A
802.11a 6 5745 149 Front, Omm 15 133 N/A* N/A 1.48 100 N/A
802.11a 6 5825 165 Front, Omm 15 12.41 N/A* N/A 1.82 100 N/A

*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.
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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
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Simultaneous transmission analysis for the maximum Cellular SAR and the maximum WLAN SAR is in the
table below. Direct summation of SAR results was performed.

Body SAR:
Exposure Body SAR:4
Condition [W/kg]
Test Position Front
WCDMA 2 0.17
WCDMA 4 0.36
WCDMA 5 0.48
LTE 2 0.25
Cellular LTES 0.46
LTE7 0.18
LTE 12 0.28
LTE 13 0.40
LTE 66 0.33
Maximum Cellular SAR 0.48
Maximum 2.4 GHz WLAN SAR 0.047
Maximum 5 GHz WLAN SAR 0.00021
SAR Summation: 0.527
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APPENDIX A: PHOTOS OF THE DUT

Figure 5. Front side, Omm
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APPENDIX B: SYSTEM CHECK SCAN
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Plot 1

Date/Time: 02/03/2023 11.47.18

Test Laboratory: Verkotan Oy

DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN:1154

Communication System: UID 0, CW (0); Communication System Band: D750 (750.0 MHz); Frequency: 750 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 750 MHz; o = 0.855 S/m; €, = 45.438; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(9.91, 8.74, 9.52) @ 750 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 750MHz/Area Scan (141x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.65 W/kg

Configuration/ System Check 750MHz/Zoom Scan (7x9x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.66 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.96 W/kg

SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.38 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 2.65 W/kg

Wikg
2.650

2.164

1.679

1.193

0.708

0.222
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Plot 2

Date/Time: 02/03/2023 8.42.58

Test Laboratory: Verkotan Oy
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:455

Communication System: UID 0, CW (0); Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 835 MHz; o = 0.885 S/m; &, = 45.028; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.37, 8.45, 8.89) @ 835 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 835MHz/Area Scan (61x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.20 W/kg

Configuration/ System Check 835MHz/Zoom Scan (9x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.03 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.63 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 3.22 W/kg

Wikg
3.220

2.626

2.031

1.437

0.842

0.248
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Date/Time: 06/03/2023 9.21.06

Test Laboratory: Verkotan Oy
DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN:1154

Communication System: UID 0, CW (0); Communication System Band: D750 (750.0 MHz); Frequency: 750 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 750 MHz; o = 0.832 S/m; &, = 45.559; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.91, 8.74, 9.52) @ 750 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 750MHz/Area Scan (141x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.58 W/kg

Configuration/System Check 750MHz/Zoom Scan (8x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.17 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.88 W/kg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 2.58 W/kg

Wikg
2.580

2.116

1.651

1.187

0.722

0.258
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Date/Time: 08/03/2023 9.33.50

Test Laboratory: Verkotan Oy
DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:249

Communication System: UID 0, CW (0); Communication System Band: D1800 (1800.0 MHz); Frequency: 1800 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1800 MHz; o = 1.288 S/m; €, = 42.745; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.45, 7.97, 8.4) @ 1800 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 1800MHz/Area Scan (71x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.3 W/kg

Configuration/System Check 1800MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 106.0 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 14.6 W/kg

SAR(1 g) = 8.9 W/kg; SAR(10 g) = 4.64 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 12.6 W/kg

Wikg
12.600

10.139

7.678

h.218

2.757

0.296
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Date/Time: 08/03/2023 9.55.40
Test Laboratory: Verkotan Oy
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2; Serial: D2600V2 - SN:637

Communication System: UID 0, CW (0); Communication System Band: D2600 (2600.0 MHz); Frequency: 2600 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 2600 MHz; o = 1.791 S/m; &, = 41.579; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(7.55, 7.37, 7.73) @ 2600 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 2600 MHz/Area Scan (71x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 20.0 W/kg

Configuration/System Check 2600 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 109.9 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 24.9 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.74 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 20.1 W/kg

Wikg
20.100

16.105

12.110

8.1156

4.120

0.125
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Plot 6

Date/Time: 09/03/2023 14.43.08

Test Laboratory: Verkotan Oy
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:511

Communication System: UID 0, CW (0); Communication System Band: D1900 (1900.0 MHz); Frequency: 1900 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1900 MHz; o = 1.364 S/m; €, = 42.345; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.05, 7.59, 7.97) @ 1900 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/System Check 1900MHz/Area Scan (71x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.1 W/kg

Configuration/System Check 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 105.6 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 15.7 W/kg

SAR(1 g) = 9.2 W/kg; SAR(10 g) = 4.83 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 13.4 W/kg

Wikg
13.400

10.777

8.153

h.h30

2.906

0.283
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Date/Time: 13/03/2023 12.12.03

Test Laboratory: Verkotan Oy
DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN:1154

Communication System: UID 0, CW (0); Communication System Band: D750 (750.0 MHz); Frequency: 750 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 750 MHz; o = 0.817 S/m; &, = 41.447; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(10.26, 10.26, 10.26) @ 750 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O 00O

Configuration/System Check 750 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.93 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.72 W/kg

SAR(1 g) = 1.99 W/kg; SAR(10 g) = 1.32 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 2.44 W/kg

Configuration/System Check 750 MHz/Area Scan (61x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.49 W/kg

Wikg
2.490

1.992

1.494

0.996

0.498
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Plot 8

Date/Time: 13/03/2023 12.46.29

Test Laboratory: Verkotan Oy
DUT: D1900V2 - SN5d004; Type: D1900V2; Serial: SN5d004

Communication System: UID 0, CW (0); Communication System Band: D1900 (1900.0 MHz); Frequency: 1900 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1900 MHz; o = 1.343 S/m; &, = 39.249; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(8.31, 8.31, 8.31) @ 1900 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O O O O

Configuration/system check/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 106.4 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.6 W/kg

SAR(1 g) = 9.46 W/kg; SAR(10 g) = 4.97 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 14.1 W/kg

Configuration/system check/Area Scan (61x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Wikg
15.200

12.160

9.120

6.080

3.040
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Plot 9

Date/Time: 18/04/2023 09:54:40

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, o = 1.712 S/m; g, = 40.732; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(7.48, 7.48, 7.48) @ 2450 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O O O

Configuration/System check 2450MHz/Area Scan (71x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 19.9 W/kg

Configuration/System check 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 107.5 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 22.6 W/kg

SAR(1 g) = 12 W/kg; SAR(10 g) = 5.56 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 51.8%

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

Wikg
18.400

14.750

11.100

7.449

3.799

0.149
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Date/Time: 19.4.2023 12.02.48
Test Laboratory: Verkotan Oy
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0 MHz); Frequency: 5250 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 5250 MHz; 0 = 4.932 S/m; &, = 34.789; p = 1000 kg/m?3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3852; ConvF(4.9, 4.9, 4.9) @ 5250 MHz; Calibrated: 27.10.2022
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 25.0, -4.0
O  Electronics: DAE4 Sn710; Calibrated: 19.10.2022
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 5250MHz/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.86 V/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 7.53 W/kg; SAR(10 g) = 2.16 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 5.7 mm

Ratio of SAR at M2 to SAR at M1 = 64.1%

Maximum value of SAR (measured) = 19.4 W/kg

Configuration/system check 5250MHz/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 19.7 W/kg

Wikg
19.700
15.760
11.820

7.660

3.940
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Plot 11
Date/Time: 19.4.2023 12.18.26
Test Laboratory: Verkotan Oy
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0 MHz); Frequency: 5600 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 5600 MHz; o = 5.246 S/m; & = 34.271; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3852; ConvF(4.61, 4.61, 4.61) @ 5600 MHz; Calibrated: 27.10.2022
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 25.0
O  Electronics: DAE4 Sn710; Calibrated: 19.10.2022
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 5600MHz/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 20.0 W/kg

Configuration/system check 5600MHz/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.66 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.15 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 5.1 mm

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

Maximum value of SAR (measured) = 18.9 W/kg

Wikg
20.000
16.000
12.000

&.000

4.000
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Plot 12
Date/Time: 19.4.2023 12.50.29
Test Laboratory: Verkotan Oy
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1045

Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0 MHz); Frequency: 5750 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 5750 MHz; o = 5.384 S/m; & = 34.053; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3852; ConvF(4.65, 4.65, 4.65) @ 5750 MHz; Calibrated: 27.10.2022
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 25.0, -4.0
O  Electronics: DAE4 Sn710; Calibrated: 19.10.2022
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 5750MHz/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.53 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 6.98 W/kg; SAR(10 g) = 1.94 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 5.6 mm

Ratio of SAR at M2 to SAR at M1 = 61.1%

Maximum value of SAR (measured) = 17.8 W/kg

Configuration/system check 5750MHz/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 18.2 W/kg

Wikg
18.200
14.560
10.920

7.260

3.640
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APPENDIX C: MEASUREMENT SCANS

Plot 13
Date/Time: 09/03/2023 17.17.31
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 2; Frequency: 1852.4 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 1852.4 MHz, ¢ = 1.338 S/m; ¢, = 42.416; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(8.05, 7.59, 7.97) @ 1852.4 MHz; Calibrated: 17/02/2023
(@) Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm (Mechanical
Surface Detection), z = -4.0, 31.0
o Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
(@) Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, WCDMA 2, low/Area Scan (171x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.158 W/kg

Configuration/Apogee, WCDMA 2, low/Zoom Scan (11x11x8)/Cube 0: Measurement grid: dx=3mm, dy=3mm, dz=1.4mm
Reference Value = 8.983 V/m; Power Drift = -0.25 dB

Peak SAR (extrapolated) = 0.457 W/kg

SAR(1 g) = 0.131 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.237 W/kg

Wikg
0.209

0.168

0.126

0.085

0.043

0.00188
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Plot 14

Date/Time: 09/03/2023 14.03.16

Test Laboratory: Verkotan Oy

DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 4; Frequency: 1712.4 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 1712.4 MHz, o = 1.243 S/m; g, = 42.906; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.45, 7.97, 8.4) @ 1712.4 MHz, Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O 00O

Configuration/Apogee, WCDMA 4, Low/Zoom Scan (11x11x8)/Cube 0: Measurement grid: dx=3mm, dy=3mm, dz=1.4mm
Reference Value = 8.548 V/m; Power Drift = -0.30 dB

Peak SAR (extrapolated) = 2.73 W/kg

SAR(1 g) = 0.224 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.766 W/kg

Configuration/Apogee, WCDMA 4, Low/Area Scan (171x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.529 W/kg

Wikg

0.529

0.423

037

0.212

0.106
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Plot 15

Date/Time: 07/03/2023 10.11.06

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 5; Frequency: 836.6 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 837 MHz, o = 0.863 S/m; &, = 45.152; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(9.37, 8.45, 8.89) @ 836.6 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From
Previous Scan Used)), z = 31.0, -4.0
¢} Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
o Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, WCDMA 5, Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.78 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.506 W/kg

SAR(1 g) = 0.314 W/kg; SAR(10 g) = 0.172 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.425 W/kg

Configuration/Apogee, WCDMA 5, Mid/Area Scan (201x171x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.405 W/kg

Wikg

0.405
0.324
0.243

0.162

0.081
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Plot 16
Date/Time: 08/03/2023 14.24.51
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz); Frequency: 1860 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1860 MHz; o = 1.319 S/m; g, = 42.65; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(8.05, 7.59, 7.97) @ 1860 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From
Previous Scan Used)), z = 33.0, -4.0
¢} Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
o Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, LTE2, BW20, Low, RBs 1, Offset 0/Zoom Scan (10x10x9)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=4mm
Reference Value = 13.98 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.312 W/kg

SAR(1 g) = 0.116 W/kg; SAR(10 g) = 0.070 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.194 W/kg

Configuration/Apogee, LTE2, BW20, Low, RBs 1, Offset 0/Area Scan (171x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.165 W/kg

Wikg

0.165

0.132

0.099

0.066

0.033
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Plot 17

Date/Time: 07/03/2023 15.01.27

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 5, E-UTRA/FDD (824.0 - 849.0 MHz); Frequency: 836.5 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 836.5 MHz o = 0.863 S/m; g, = 45.157; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(9.37, 8.45, 8.89) @ 836.5 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm (Mechanical
Surface Detection), z = -4.0, 31.0
¢} Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
(@) Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, LTE5, BW10, Mid, RBs 1, Offset 24/Area Scan (201x171x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.327 W/kg

Configuration/Apogee, LTE5, BW10, Mid, RBs 1, Offset 24/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.44 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.404 W/kg

SAR(1 g) = 0.248 W/kg; SAR(10 g) = 0.136 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.340 W/kg

Wikg
0.340
0.274
0.208

0.142

0.076

0.00999
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Plot 18
Date/Time: 08/03/2023 18.01.52
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 7, E-UTRA/FDD (2500.0 - 2570.0 MHz); Frequency: 2560 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 2560 MHz; o = 1.761 S/m; &, = 41.641; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(7.55, 7.37, 7.73) @ 2560 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm (Mechanical
Surface Detection), z = -4.0, 31.0
¢} Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
(@) Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, LTE 7 BW20, high, RBs 1, Offset 50/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.493 V/m; Power Drift = 0.32 dB

Peak SAR (extrapolated) = 0.209 W/kg

SAR(1 g) = 0.129 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.177 W/kg

Configuration/Apogee, LTE 7 BW20, high, RBs 1, Offset 50/Area Scan (171x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.171 W/kg

Wikg
0.171
0.137
0.103

0.068

0.034
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Plot 19

Date/Time: 07/03/2023 12.10.27

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 12, E-UTRA/FDD (698.0 - 716.0 MHz); Frequency: 711 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 711 MHz; o = 0.818 S/m; &, = 45.771; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

° Probe: EX3DV4 - SN7447; ConvF(9.91, 8.74, 9.52) @ 711 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm (Mechanical
Surface Detection), z = -4.0, 31.0
¢} Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
o Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, LTE12, BW10, High, RBs 1, Offset 24/Area Scan (201x171x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.139 W/kg

Configuration/Apogee, LTE12, BW10, High, RBs 1, Offset 24/Zoom Scan (8x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.52 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.204 W/kg

SAR(1 g) = 0.134 W/kg; SAR(10 g) = 0.087 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.173 W/kg

Wikg

0.173
0.141
0.110

0.078

0.046

0.015
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Plot 20

Date/Time: 06/03/2023 12.38.55

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 13, E-UTRA/FDD (777.0 - 787.0 MHz); Frequency: 779.5 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 779.5 MHz; o = 0.842 S/m; g, = 45.404; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.91, 8.74, 9.52) @ 779.5 MHz; Calibrated: 17/02/2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn1332; Calibrated: 15/02/2023

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O 00O

Configuration/Apogee, LTE13, RBs 1, Offset 24, CH23205/Zoom Scan (8x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.03 V/m; Power Drift = -0.67 dB

Peak SAR (extrapolated) = 0.299 W/kg

SAR(1 g) = 0.169 W/kg; SAR(10 g) = 0.103 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.247 W/kg

Configuration/Apogee, LTE13, RBs 1, Offset 24, CH23205/Area Scan (201x171x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.212 W/kg

Wikg

0.212

0.170

0127

0.085

0.042
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Plot 21

Date/Time: 09/03/2023 8.43.24

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 66; Frequency: 1770 MHz;

Communication System PAR: 0 dB;

Medium parameters used: f = 1770 MHz; o = 1.272 S/m; g, = 42.789; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.45, 7.97, 8.4) @ 1770 MHz; Calibrated: 17/02/2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From

Previous Scan Used)), z = 31.0, -4.0
o Electronics: DAE4 Sn1332; Calibrated: 15/02/2023
(@) Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;
(@) DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/Apogee, LTE 66, BW20, High, RBs 1, Offset 0/Zoom Scan (11x11x8)/Cube 0: Measurement grid: dx=3mm, dy=3mm,

dz=14mm

Reference Value = 15.63 V/m; Power Drift = 0.42 dB

Peak SAR (extrapolated) = 0.735 W/kg

SAR(1 g) = 0.109 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.304 W/kg

Configuration/Apogee, LTE 66, BW20, High, RBs 1, Offset 0/Area Scan (171x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.130 W/kg

Wikg

0.130

0.104

0.078

0.052

0.026

52 (84)

Copyright © Verkotan 2023 Document ID: FCC_SAR report_Apogee ID5977c_21062023



W\
S,

(4]
Verkotan = FINAS

. \
T287 (EN ISO/IEC 17025) iy W

72
"

A
)

N

Plot 22

Date/Time: 18/04/2023 10:46:20

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, WLAN 2.4 (0); Communication System Band: WLAN2.4GHz; Frequency: 2412 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 2412 MHz; o = 1.688 S/m; ¢, = 40.787; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(7.48, 7.48, 7.48) @ 2412 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

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

O 00O

Configuration/Apogee, WLAN CH1, BW20, 1 Mbps/Zoom Scan (7x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.675 V/m; Power Drift = -0.64 dB

Peak SAR (extrapolated) = 0.198 W/kg

SAR(1 g) = 0.041 W/kg; SAR(10 g) = 0.016 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 = 44.1%

Maximum value of SAR (measured) = 0.0628 W/kg

Configuration/Apogee, WLAN CH1, BW20, 1 Mbps/Area Scan (221x171x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0769 W/kg

Wikg
0.077

0.062

0.046

0.031

0.015
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Plot 23

Date/Time: 19/04/2023 13:34:03

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, Apogee;

Communication System: UID 0, WLAN5GHz (0); Communication System Band: 5GHz; Frequency: 5260 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 5260 MHz; o = 4.942 S/m; €, = 34.772; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(4.9, 4.9, 4.9) @ 5260 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -14.0, 25.0, -4.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR2_Phantom1_ELI; Type: QD OVA 002 AA;

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

O 00O

Configuration/Apogee, 802.11a, WLAN CH52, BW20, 6 Mbps/Area Scan (151x151x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00243 W/kg

Configuration/Apogee, 802.11a, WLAN CH52, BW20, 6 Mbps/Zoom Scan (10x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 1.373 V/m; Power Drift = N/A

Peak SAR (extrapolated) = 0 W/kg

SAR(1 g) = n.a.; SAR(10 g) = n.a. (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 = 54.5%

Maximum value of SAR (measured) = 0.0180 W/kg

Configuration/Apogee, 802.11a, WLAN CH52, BW20, 6 Mbps/Area Scan 2 (51x41x1): Interpolated grid: dx=6.000 mm, dy=6.000 mm
Maximum value of SAR (interpolated) = 0 W/kg

Wikg
D
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EX3DV4 ~ SN:3802 April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVAVImyy* 047 0.38 0.47 $101%
DCP (mVv)* 102.0 105.5 101.6
Calibration Results for Modulation Res
"UiD Communication System Name A B ™ () VR Max Unc®
d8 dBvuv dB8 mV dev. (k=2)
0 oW X 0.0 0.0 10 000 | 1543 | 230% | 247 %
Y 0.0 0.0 1.0 1658
F3 0.0 00 1.0 1568
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

:Hamumuvlwmmn:'ummM(uwsn

y not reuired
¥ Uncertainty is determned using e max. dos from Rosar apoh
fiokd vatue

] YUl and is expr fer the square of the

Certificate No: EX3-3892_Apr22 Page 309
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EX30V4-~ SN.3892 Aprl 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 1485
Mechanical Surface Detection Mode onabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip 1o Sensor Y Calibration Point 1mm
"Probe Tip 1o Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4 mm

m‘mmmmmummmumummmm

Certificate No: EX3-3802_Apr22 Pagedof9

57 (84)

Copyright © Verkotan 2023 Document ID: FCC_SAR report_Apogee ID5977¢_21062023

Wiy,
N,

’,

37

4

W

s
ol

3

A e TANE N
,,/”Iuln\“\‘\



(A)
Verkotan = FINAS

T287 (EN ISO/IEC 17025)

EXI0V4- SN 3802 Aprk 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

mmmhmms@mw

_'m‘_Jsg_._m ConvF X _| ConvF Y | ConvF2 u “:u. (:;
600 427 088 10.43 1043 10.43 0.10 125 | 2133%
750 419 089 10.26 10.26 1028 0.48 080 | £120%
200 a“s 007 905 995 996 036 | 091 | 2120%
1900 40.0 1.40 831 8.31 8.31 020 | 086 | 2120%
2450 2 1.80 7.66 7.00 7.88 033 090 | £120%
2600 %0 1.96 7.55 7.55 7.58 039 090 | 2120%
4400 %9 | am 6.08 6.08 6.08 0.40 160 | £131%
4800 84 | 425 565 565 565 0.40 1.80 $131%

 Fraquency valdily sbove 300 M of 4 100 Mriz anty sppies for DASY wi 4 and hgher (see Page 2) stee 1 5 restrcied 10 3 50 W The
Wncartainty % e RSS of he Convé y - o "y e e pty for e reguency band F vahaty
Below 300 Mz ¢ 10, 29, 40, 50 and 7O Mz for ConvF sssesaments o 30 84, 120, 150 and 220 Wiz respectively Valdty of Convf nasessed ot
O WS4z 5 45 Vbtz. and Corn? ansessed ot 13 M0z s 510 Mz Abowe § Gz requency validty can be exiended 1o 1 110 M

" Al requencies betow 3 OMz. the vakdty of tsue parsewtery (x 0 =) can b retaned 10 1 10% I AQuEd COMOONEAton larmuts & apoied
Masturnd SAR vales. Al freguencies atove 3 GHe, Pe valkity of Seeue parametens (s nd «) & aced 10 1 S5 The uncenainty & the RES of
.-Ouv: for rpet tmae

e oung SPEAC ot he o U 0 e y oflact afer "
Shadys less e ¢ T K7 eguences Delow 3 GHr and betow 1 2% or Feguencies Deteeen 30 Griz ot vy Sstarce larper an hall the grode %0
Sarnater Bom e Dounaery
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Schweizerischer Kalibrierdienst

Calibration Laboratory of Fiorige "
Schmid & Partner Servizio svizzero di taraturs
Engineering AG Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates
Client Verkotan ] Certificate No [ EX-7447_Feb23 —]
l CALIBRATION CERTIFICATE ]
r— — == o= —

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 bility to national dards, which realize the physical units of measurements {SI).
The measurements and the uncertainties with confidence protability are given an the folowing pages and are part of the cerlificale,

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

- — .

Primary Standards | | Cal Date (Certificale No.) Scheduied Caibration
|_Power meter NRP ) SN: 104_778 LM—ADI-ZZ {No. 21 7-03525/03524) Apr-23
Power sensor NRP-231 | SN: 108244 | 04-Apr-22 (No. 217-03524) Apr23 -
| OCP DAK-3.5 {weighted) SN: 7249 20-Oct-22 (OCP-DAK3.5-1249_0c122) Oct-23 =
OCP DAK-12 SN: 1016 20-Oct-22 (OCP-DAK12-1016_Octz2) Oct23 B
| Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Ape-22 (No. 217-03527) Aper-23 ==
DAEZ SN: 860 10-Oct-22 (No. DAEZ-660_Oct22) Oct-23
| Reference Probe §SSW2 SN: 3013 | 06-Jan-23 (No. ES3-3013_Jan23) | Jan-24 =
[ Secondary Standards | ID | CheckDate inhouse) Scheduled Check
Power meter E44198 SN: GB41 293874 06-Apr-16 (in housa check Jun-22) In house chack: Jun-24
J’bw sensor E44124 N: M\{Q_MQGOB? | 06-Apr-16 (in housa check Jun-22) In house check: Jun-24
Power sensor E4412A SN: 000110210 06-Apr-16 {in housa check Jun-22) In house check: Jun-24
AF generator HP B548C SN:US3842U01700 04-Aug-98 (in house check Jun-22) In house check: Jun24
Network Analyzer E8358A | SN: US41080477 S1-Mar-74 (in house check Oct-22) In house check: Oct-24
- s - =
Name Function Signature
Calibratad 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.
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T287 (EN ISO/IEC 17025)

EX30V4 - SM:7447 February 17, 2023

Parameters of Probe: EX3DV4 - SN 7447
Basic Calibration Parameters

Sensor X Sensor ¥ Sensor 2 Unc (k =2) _l
Marm (uWuim)®) & 0.4% 0.43 0.43 +10.1%
DGR (mv) B 200 91.0 96.0 +4.7% |

Calibration Results for Modulation Response

[UID | Communication System Mame A B c D VA | Max | Max
dB | dB,uv dB mV | dev. | UncE
k=2
o | CcW ¥ | 000 0.00 100 | 0.00 [ 1307 | £83% | x47%
Y| 0.00 0,00 1.00 130,17 |
Z| 0.00 0.00 1.00 1346 |

The reported uncertainty of measuremen is stated as the standard uncertalnly of measursment multiolisd by the coverage
factor k=2, which for a normal distrioution corresponds to a coverage probability of approximataly 95%.

A The: uncertainfios of Marm Y¥.2 do not affecs the E2-feld unpariainty inside TSL |see Page 5).
B Linearization pammater uncariginly fer maxmum specfied fieid sirength
E Lncartainty fs delermined using the maz. deviation fram inear responsa applying rectangular digiribulian and is expressed for tha squene of e field walue

Cartificate Mo: EX-7447_Fsb22 Page 30l 8
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EX3DV4 - SN:T447 February 17, 2023
Paramctcra of Probe: CX3DV4 = 3N 7447
Other Probe Parameters
Sensor Arrangament Triangular
Connector Angle -130.3°
Mechanlcal Surface Detection Mode enablad
Optical Surtace Detection Moda disabled
Probe Cvarall Length 337 mm
Probe Body Diameter 10mm
Tip Length amm
Tip Diameter 25mm
Prabe Tip to Sensor X Calibration Point 1 mm |
| Probe Tip to Sensor ¥ Calibeation Point 1 mim
Probe Tip to Sensor Z Calibration Point 1mm |
| Recommendad Measuremant Distance from Surface 1.4 mm

Note: Maasuramen digtanes fram surface san be incraased 1o 34 mm for an Ares Sean job.

Cartificate Mo: EX-7447_Feb23 ' Page 4 of §
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T287 (EN ISO/IEC 17025)

EX30DV4 - SN:7447 February 17, 2023

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

f (MHz)¢ Relative Conductivity” | ConvFX | ConvF Y | ConvFZ | Alpha® Depth® Unc
Permittivity® (S/m) (mm) (k=2)
| 13 55.0 0.75 17.42 17.42 17.42 0.00 125 | £13.3%
| 750 41.9 0.89 291 | 874 952 0.31 127 | +£120%
900 415 0.97 937 | 845 8.89 032 127 | £120% |
1750 40.1 1.37 8.45 7.97 8.40 0.25 127 | +12.0%
1950 40.0 1.40 8.05 758 7.97 0.29 127 | +12.0%
2150 39.7 1.53 |80t 758 7.90 0.28 127 | +12.0%
2300 395 1.67 | 785 7.46 7.80 028 127 | #12.0%
2450 39.2 1.80 7.70 7.50 7,63 028 | 127 | £120%
2800 39.0 1.96 7.55 7.37 773 0.28 127 | #120%
3300 38.2 2.7 7.02 871 7.02 0.34 127 | 214.0%
5250 359 47 5.18 459 517 0.39 153 | +14.0%
5600 | 35.5 5.07 4.40 4.29 443 | 038 177 | +14.0% |
5750 35.4 522 4.47 433 | a5 0.38 185 | +14.0%

€ Fraquency vafidity abave 300 MHz of +100 MHz only applies for DASY w4 4 and higher (see Page 2), eise it is restrictsd 10 £50 MH2. The uncertainty is the
RSS of the ComnF uncartainty at calbeation irequency and the uncartainty for the Indicated frequency band. Frequancy valdiy balow 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, €4, 128, 180 and 220 MHz respactvely. Valdity of Corn assessed at 6 MHZ & -8 MMz, and ComnF
assessed al 13 MHz is 9-19 MHz. Above 5GHz frequancy valdity can te extended 10 +110 MHz

F1he probes are using tissue 0 liauids (TSL) that deviate for e and o by less than 5% from the farget vaiues (typcally beer than 23%)
and are vald for TSL with deviatians of up 10 +10%. H TSL with deviations from the targat of kes than +5% are Lsed, the calbrason uncanainties are 11,19
for 0.7 - 3 GHz and 1315 for 3 - 6 GHz.

S AphaDept are determined during calbration. SPEAG warrants that the remaining devason due 10 the beundary etiact atier compensabion is Sways e
than £1% for frequencies below 3 GHz and balow +2% for frequencies betwaen 3-8 GHz at any distance larger than halt the probe tip diameter from the
boundary.

Certificate No: EX-7447 Feb23 Page 5 of &
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S Schweizerischer Kalibrierdienst

c Service suisse d’'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Calibration Laboratory of S,
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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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 [ Verkotan ] Certificate No [ EX-3852 Oct22 ]
[ CALIBRATION CERTIFICATE J
Object EX3DV4 - SN:3852
Calibration procedure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25.v7

Calibration procedure for dosimetric E-field probes
Calibration date October 27, 2022

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
OCP DAK-3.5 (weighted) SN: 1249 20-Oct-22 (OCP-DAK3.5-1249_0Oct22) Oct-23
OCP DAK-12 SN: 1016 20-Oct-22 (OCP-DAK12-1016_0Oct22) Oct-23
Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23
DAE4 SN: 660 10-Oct-22 (No. DAE4-660_Oct22) Oct-23
Reference Probe ES3DV2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22
Secondary Standards ID Check Date (in house) Scheduled Check
Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-22) In house check: Jun-24
Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-22) In house check: Jun-24
Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-22) In house check: Jun-24
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-22) In house check: Jun-24
Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24

Name Function Signature
Calibrated by Michael Weber Laboratory Technician l

.

Approved by Sven Kiihn Technical Manager ‘g %_’/_

Issued: October 27, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX-3852_0Oct22 Page 1 of 9

63 (84)

Copyright © Verkotan 2023 Document ID: FCC_SAR report_Apogee ID5977c_21062023



(4]
Verkotan = FINAS

T287 (EN ISO/IEC 17025)

EX3DV4 - SN:3852 October 27, 2022

Parameters of Probe: EX3DV4 - SN:3852

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)?) A 0.41 0.39 0.46 +10.1%
DCP (mV) B 99.8 98.2 99.9 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B C D VR Max Max
dB | dB/pV dB mV | dev. | UncE
k=2
0 cw X 0.00 0.00 1.00 0.00 | 147.5 | £2.5% | £4.7%
Y 0.00 0.00 1.00 138.0
Z 0.00 0.00 1.00 1371

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X,Y,Z do not affect the E-field uncertainty inside TSL (see Page 5).
B Linearization parameter uncertainty for maximum specified field strength.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.

Certificate No: EX-3852_0ct22 Page 3 0f 9
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T287 (EN ISO/IEC 17025)

EX3DV4 - SN:3852 October 27, 2022

Parameters of Probe: EX3DV4 - SN:3852

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle 126.7°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.

Certificate No: EX-8852_0Oct22 Page 4 of 9
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Verkotan =

EX3DV4 - SN:3852

Parameters of Probe: EX3DV4 - SN:3852

Calibration Parameter Determined in Head Tissue Simulating Media

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

October 27, 2022

f (MHz)® Relative Conductivity® | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Unc
Permittivity™ (S/m) (mm) (k=2)
6 55.0 0.75 15.18 15.18 15.18 0.00 1.00 +13.3%
30 55.0 0.75 13.34 13.34 13.34 0.00 1.00 +13.3%
64 54.2 0.75 11.88 11.88 11.88 0.00 1.00 +13.3%
128 52.8 0.76 11.57 11.57 11.57 0.00 1.00 +13.3%
220 49.0 0.81 10.92 10.92 10.92 0.00 1.00 +13.3%
450 43.5 0.87 10.20 10.20 10.20 0.16 1.30 +13.3%
900 415 0.97 8.82 8.82 8.82 0.44 0.94 +12.0%
1300 40.8 1.14 8.54 8.54 8.54 0.27 1.22 +12.0%
1450 40.5 1.20 8.63 8.63 8.63 0.39 0.80 +12.0%
1640 40.2 1.31 8.33 8.33 8.33 0.34 0.90 +12.0%
1810 40.0 1.40 7.90 7.90 7.90 0.38 0.90 +12.0%
1900 40.0 1.40 112 7.72 7.72 0.36 0.90 +12.0%
2450 39.2 1.80 7.48 7.48 7.48 0.41 0.90 +12.0%
3300 38.2 o7 6.85 6.85 6.85 0.30 1.30 +13.1%
3500 37.9 2.91 6.83 6.83 6.83 0.30 1.35 +13.1%
3700 37.7 3.12 6.65 6.65 6.65 0.30 1.35 +18.1%
3900 37.5 3.32 6.38 6.38 6.38 0.40 1.60 +13.1%
4100 37.2 3.53 6.19 6.19 6.19 0.40 1.60 +13.1%
5250 35.9 4.71 4.90 4.90 4.90 0.40 1.80 +13.1%
5600 35.5 5.07 4.61 4.61 4.61 0.40 1.80 +13.1%
5750 35.4 5.22 4.65 4.65 4.65 0.40 1.80 +13.1%

6 Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to +110 MHz.
F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation formula is applied to measured SAR
values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for
indicated target tissue parameters.

8 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the

boundary.

Certificate No: EX-3852_0ct22
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Copyright © Verkotan 2023

APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

Calibration Laboratory of Ay, =
Schmid & Partner ‘&J//Aﬁ‘ 8 Service suase —
o etalonnage
Engineering AG T C urviic vimers @ e
Zeughsusstrasse 43, 8004 Zurich, Switzeriand TNy S gwivs Catitvation Service

Accrectod Dy 1w Swiss Accreditaton Senvics (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilatersi Agreemaent for the recognition of Calibration certficates

Accreditation No.: SCS 0108

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Catrason procedure(s) QA CAL-05.v11 ’
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
| Castruson date July 18, 2022

Thes caltration conficats Goouments the Yesceatsity 10 nNatonal Stancaros which reaiize the Dhysical urvts of messurements (51)
mmm”m%anMmNMmmnmdnm

| Al calibrations have been conducted In the dosed lboratony tsolity SOvIonment Wempanature (22 2 31°C and humedity < 0%,
Calitration Equipment used (MATE oricl for calieation)

| Primary Stancarce |0

Coi Date (Corsficato No) Schecues Cateraton
Powar mater NRP SN 104778 O4-ADr22 (No. 217-03825:03824) A2y 1
Power sersor NRP.Z01 SN 103044 O4-Ap-22 (No. 217.03824) Apr23
’Mwwa| SN 100248 O Apn22 (No. 217-00828) Agr-13
}WNGW SN: BRI (200) D4Apn22 (N0, 217-00827) Apr-23
| Type-N mismatch comtmation SN 3106082 / 00327 O&-Apr-22 (No. 217-00528) Apr-23
| Ratorence Probe EXIDVE SN 738 N-Dec-21 (N0 EX3-TH8_Dec2t) Dec22
DAE4 | s 601 02-May-22 (No. DAA-01_May22) May23
s v § o» Chock Date (in house) . Seh Chwck |
Power meter £44168 SN GBI9512478 30-0ct-14 (18 house chack Oct-20) 1n house check: Oct-22 |
Power sermcr HP 8481A SN USITNOTEY 07-0ct- 15 (in house chack Oct-20) In house check: Oct-22
Power sanscr HP BASTA SN MY 41003318 07-Oct 18 (n house chack Oci-20) In house check: Oct-22
RF generakr RAS SMT 00 SN 100672 15-Jun-15 (In house check Oct-20) In house check: Oct-22

Network Aralyzer Aglont EBISSA | SN USS1080477 31000014 (0 house check Oc-20)

Name Funcion
Catdratec vy Aucong Georgladeu Laboratory Techricien
| Approved by: s Kowzar Quainy Manager

’

Bsoec. Juy ', 2022
L Tris caitration cerificate shafl not be Norduced except in Kl WENOUL wiitien aperoval of the lsboratony

Cortificate No: D7S0V3-1184_Ju22 Page 1016
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 750 MHz 2 1 MHz
Head TSL parameters

The following paramaters and calculations were applied.
Temporature Permittivity Conductivity

Nominal Head TSL parameters 20°C 419 0.89 mho/m

Measured Head TSL parameters (220202)"C 4W05286% 0.90 mho/im £ 6 %

Head TSL temperature change during test <05°C - o
SAR resuit with Head TSL

SAR averagod over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 217 Wikg

SAR for inal Head TSL par ] normalized to 1W B.54 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW Input power 141 Wig

SAR for nominal Head TSL parameters normalized 1o TW 5.57 Wikg £ 16.5 % (k=2)
Cartificate No: D750V3-1184_Jhi22 Page 3ofo
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Finnish Accreditation Service
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Calibration Laboratory of SO, Schwelzerischer Kalibrierdienst

Schmid & Partner ;% Service sulsse d'étalonnage
Engineering AG o Servizio svizzero di tarstura

Zeughausstrasse 43, 8004 Zurich, Switzerland VN Swiss Calibration Service

MY
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Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Ag: for the gnition of calibration certificates

Accreditstion No.: SCS 0108

Client

Galibration procadurs(s)

QACAL-0G.vi1 dation Sources between
Callbration Procedure for SAR Validation s bety 0.7-3GHz

Callbration date:

July 15, 2022

This calibrasion certificats documents the fracaabikty to naliona standards, which realize the physical units of measuremnents (St)
The measwrements and the uncertainties with confidence prababiity are glvan on the fallowing pages and are part of the certificate

All calibrations heve been conductad in the clsed ‘aboratory faciity: envirenment temperature (22 £ 3°C and humidity < 70%.

Cafbration Equipment used (M&TE witical for calibeation)

Primary Standerds 1o# Cal Date (Certificate No.) Scheduad Calibration

Power meater NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Powes sensor NRP-291 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensar NRP-Z91 SN; 103245 04-Apr-22 (No. 217-03625) Apr-23

Reference 20 dB Attenuater SN: BHEGES (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch comzination SN: 310882/06327  D4-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7340 31-Dec-21 (No. EX3-7349_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (No. DAE4-601_May22) May-23

| Secondary Standards Io#» Check Date (in housa) Scheduled Chack

Power metar E44188 SN: GB39612475 30-Oct-14 (in house check Oct-20) In house chack: Oct-22

Power sensor HP 8481A | SN US37202783 07-0ct-15 {in heuse check Cct-20) In house check: Oct-22
| Pawer sensor HP 8481A SN: MY41083314 07-0ct-15 {in house check Oct-20) In house eheck: Oct-22
| RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house chack Oct-20) In house check: Oct-22

Network Anafyzer Agilent EB358A | SN: US41080477 31-Mar-14 {in house check 0ct-20) In house check: Cct-22

Name Function S
Calibrated by: ‘Aldonia Geargiadou Labaratary Technigan
Approved by: Nisls Kuster Quaity Manager

Issuad July 19, 2022
|_This calibration cartificate shal not ba reproduced except in full witheut written approval of the labaratary.

Certificate No: D835V2-455_Jul22 Page 1 of 6

69 (84)

Copyright © Verkotan 2023

\\\\‘\HIHI’I/,,
=
\_/

'l/’/
\\‘\\\

s
/il \

3
”,

3

5l OGN
,I/”Iuln\“\\\

Document ID: FCC_SAR report_Apogee ID5977c_21062023



Verkotan =

Measurement Conditions

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculstions were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220£02)°C 403+6% 0.93 mho/m £ 6 %
Head TSL temperature change during test <056°C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Cendition
SAR measured 250 mW input power 2.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.69 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW Input power 1.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.29 Wikg £ 16.5 % (k=2)

Certificate No: D835V2-455_Jul22
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Areaned by he Swiss Accrediason Senvice (SAS)

The Swiss Accreditation Service ls one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

WSS W (e e v

Uy
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N
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o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

S

c Saervice suisse détalonnage
Servizio svizzero di tarsturs

S Swiss Cafibration Service

Y A
e

mmmmmumqnummmduw

- Qumity Manager
-_. w_f &4

Thes caitration carticat documents the y ®© which resiize ! phy units of (51
The ™ and e wh corfdence ly 878 Ghvant 00 he OIOWING Dages and a%e part of the cenicate
AL have been n Mo Sosed y tacey (22 % 37°C and humiaity < T0%.
Catraton Equpment used (MATE omcal for caltrason)
Primary Stancaros O Cal Date (C No.) Schedued Calibeation
Power mater NP SN 1040 O4-Apr22 (No. 21700525/00324) Agr-73
Power sersor NRP.291 SN 100244 O4-Apr-22 (No. 217-03524) Apr-2)
Power sansor NRP-Z91 SN: 103245 D4 Ape-22 (No. 217-00828) Apr-23
Raference 20 &3 Aleruator SN BHIOM (208) O4Ape-22 (No. 217-03527) Age-23
Type-N mismatch combination SN 310082 /06227  O4Apn22 (No. 217-00828) Age-23
Raterence Prode EXI0VE SN T 31-Dac-21 (No. EXD-740_Dac21) Dwe- 22
DAE4 SN 00t 02-May-22 (No. DAE4-S0T_May22) May-23
Seconcary Standards 0 Check Date (n house) Screcused Check
Power moter £44108 SN GBX01 2478 30-Oct-14 (in house check Oct-20) I house check: Oc-22
Power sansor HP B481A SN USITITRY 07-0ct15 (i house check Oct-20) In house check: Oc-22
Power sensor HP B481A SN: MY42003315 070818 (n house chack Oct-20) In house check: Oct-22
RF gorerator RAS SMT.08 SN 100872 15-Jun-15 (in house check Oct-20) In heuse check: Oct-22
Notwork Aralyzer Aglont EBISSA | SN USA1080477 3%-Mar-14 (0 house cheack Oc1-20) In house check: Oct-22
Namo Funceon
Casvrater 2y . . soweyTewdn
L PPNy = " PR
Approved by

Certificate No: D1800V2-248_Ji22

Copyright © Verkotan 2023
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Measurement Conditions
me_‘m.-bunugmwmgi
DASY Version DASYS2 V52104
Extrapolstion Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MMz £ 1 MHz
Head TSL parameters
The following p ters and caiculations wore applk
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C A6 1.38 mhom 2 6%
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.74 Wig
SAR for nominal Head TSL parameters normalized o 1W 38,9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 507 Wig
SAR for nominal Head TSL parameters normalized lo TW 20.3 Wikg £ 16.5 % (k=2)
Certificate No: D1800V2-240_Jut22 Page 3of 6 o
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SAR Reference Dipole Calibration Report

Ref: ACR.84.5.20MVGB.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ

SERIAL NO.: SN 511
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T287 (EN ISO/IEC 17025)
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Calibrated at MVG
Z.1. de Ia pointe du diable
Technopble Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/23/2020

T,
A ANNS S

Accrodtationn #1675 and #2685 14
Scope pvalabie on www st

cofrac

FTALONNAGE

Summary

— 4

This document presents the method and results from an accrodited SAR reference dipole calibration |
performed at MVG, using the COMOSAR test bench, The test results covered by accreditation are
traceable 10 the Intermational System of Units (S1)

Copyright © Verkotan 2023

73 (84)

Document ID: FCC_SAR report_Apogee ID5977c_21062023
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Ref ACRM 20 MVGB A

3000 ALS N O 161N
3500 7001 % 64N 6N
3700 MInn AN 16218

7 VALIDATION MEASUREMENT

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 standards.
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.

7.1 MEASUREMENT CONDITION
[ Software OPENSAR V3
 Phantom SN 1309 SAM68
Probe SN 41/18 EPGO33)
Liguid Head Liquid Values: eps’ - 38.5 sigma : 1.45
| Drstance between dipole center and liquid 10.0 mm
| Area scan resolution dx-Smm dy-Smm
Zoon Scan Resolution Senm
| Frequency 1900 MHz
| Input power
| Liquid Temperature 20 +7-1°C
| Lab Temperature 20+~ 1°C
Lab Humidity 30-80 %
7.2 HEAD LIOUID MEASUREMENT
Wl y Relative permittivity (&) Conductivity (o) $/m
300 453:10% 087 230%
450 435:10% 087 230%
0 419210% 089:210%
s 415200% 0.90210%
900 415:10% 097210%
1450 405:10% 120210%
1500 4210% 123:10%
150 402 210% 131:10%
1750 40.1210% 137:210%
1800 400210% 140210%
1900 40.0210% ns 140 210% 145
1550 400 210% 140 210%
2000 0.0 210% 140210%
2100 98:10% 149210%
Page: 7/10

Thes dowwment hall mot by repwodeced except in fuli ov i part. whout the wriwn apgeosal of MG
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACTM 520 MVGB A
2300 9S5200% 167 210%
2450 3220% 180210%
2600 390:210% 196:10%
3000 MS210% 240210%
%00 379:200% 191210%

73 MEASUREMENT RESULT

The IEEE Std. 1528 and CEVIEC 62209 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 1| W forward power. In
bracket, the measured SAR is given with the used input power.

- 16 AR (W/Re/W) 10 5AR W/he/W)

300 85 154

480 458 108

750 845 558

835 956 62

$00 109 699

14% » 16

1500 205 168 |

1640 M2 we |

7% % 193

1800 ELRY 201

1900 »7 0an) 205 19.34 (1.91)
1950 408 209

2000 al 211

2100 a6 1.

%00 @y 23

2450 524 4

2600 553 246

3000 638 n7

3500 671 3

Page: ¥/10
ey & hall ot by repradeced. exceps in Al ov 19 part without the wrinen sppreeel of MVG

T informmamiom comtmimad bevein 1y b0 N woed only for e parpone for which 1 0 inbeiised and i met w
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 3004 Zurich, Switzeriand

Accredited by the Smiss Acorecitaton Service (SAS)
The Swiss Accreditation Service Is one of the signatories 1o the EA
Mudtilateral Agreement for the recognition of calibration certificatss

Caiibraton date.

Cient  Verkotan

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Kadits
Service suisse d'étalonnage
Sacvie &

Calbration Equipment used (MATE critical for calbeation)

on Sources between 0.7-3 GHz

mmmwnmwuw»mmm-mmmamw»
mmmuw—mmm“mmmmmmwmofmm

ummmmnmmmw.mmmmumwmmenm

Primary Standards D Csl Date (Certiicate No.) ____ Scheduled Calb

Power moter NRP SN: 104778 Od-Apr-22 (No. 21T-03525/03524) Apr23

Power sensor NRP-291 SN 103244 04-Ape-22 (No. 217-03524) Ape23

Power sensor NRP-291 SN 103245 04-Apr22 (No, 217.03525) Apr23

Raference 20 a8 Atenuator SN BMS3S4 (20%) O4-Apr-22 (No, 217-03527) Ape23

Type-N mismaltch combinascn SN:310682/06327  04-Apr-22 (No. 217-03528) Apr23

Reference Probe EX30V4 SN 7348 31-Dec-21 (N0, EX3.7340_Dec21) Doc.22

DAE4 SN 801 02-May-22 (No, DAE4-801_May22) May-23

Secondary Standads D¢ Chieck Date (in house) Schedued Check

Power moter 44108 SN: GBIeS12478 30-Oct-14 (In house check Oct-20) In house checic Oct-22

Power sersor HO 84814 SN: Us3r2o2783 07-0ct-15 (in house check Oct20) In houss chedc: Oct-22

Power sersor HP B481A SN: MY410083315 07-0ct-15 {In house check Oct-20) In house chedc Oct-22

RF generator RAS SMT-06 SN: 100072 15-Jun-15 (in house check Oct-20) In house checic Oct-22

Network Assiyzer Aglent ES358A | SN: US41080477 31414 (In house chedk Oct-20) in house check: Oct-22
Name Functicn

Approved by Nieis Kuster Sy Mo

Issued: Juty 18, 2022

m«mmwlmtuwmummmmmmmwnmm

Cortificate No: D2450V2-720_Jul22
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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 Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy.dz =5mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The foliowing paramelers and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220202)"C 37926% 185 mho/m 268 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
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)

Certificate No: D2450V2-720_Ju22
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SAR Reference Dipole Calibration Report

Ref: ACR.343.8.21.BES.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 49/21 DIP 2G600-637

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

Calibration date: 12/09/21

;\E‘ cofrac
= Z
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WGJ ETALONNAGE

Accrmdmations 726749 and €2 0014
Scope avadleble om0 v s ool b

Copyright © Verkotan 2023
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 43021 DES A
7.1 HEAD LIOUID MEASUREMENT
,,,.,' Relative permithvity (c.) Conductivity (o) S/m
0 A5320% 0872108
0 435:10% 087 230 %
7%0 419210% 089130 %
ns 415210% 0.90 £30 %
00 415210% 097 230%
1450 405210% 120210%
1500 40.4210% 123020%
1640 402210% 131220%
17% 40.1210% 137 030%
1800 0.0210% 140220%
1900 400210% 1.40£20%
1950 40.0210% 1.40220%
2000 400210% 140210%
2100 WLA0N 149 020%
2300 1MS20% 167 £10%
450 9.2 00% 180 210%
2600 39.0210% n7 196210% w2
3000 WS 0% 240 130%
3300 387210% 271210%
3500 V9408 191 210%
3700 37.7210% 312:10%
3900 15410% 132 210%
Q00 7140% 363 210%
4500 38710% 408 210%
4500 Mion 4352108

72  SAR MEASUREMENT RESULT WITH HEAD LIOUID

The IEC/IEEE 62209-1528 and FCC KDB865664 DO! standards state that the system validation
measurcments 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 input power.

Page: 811
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mva SAR REFERENCE DIPOLE CALIBRATION REPORT Rel: ACRIOIAZI NS A
Softy OPENSAR V5
| Phantom SN 1305 SAM6S
[ Probe SN 41/18 EPGO33Y
| Liquid Head Liguid Valves: eps” : 5.7 sigma : 2.12
Distance between dipole center and liguid 10.0 mes
| Asca wan tesolution dx=Smavdy- Smm
Zoon Scan Resolution - Smm/dz~Smm
| Froguency 2600 MH:
| Input power 20 dBm
| Liquid Temperature 20+-1°C
| Lab Temperature 20 4/ 1°C
LLab Humidity 30-70 %
""""",m 1. SAR (W/kg/W) 10 g SAR (W/hg/W)
00 285 194
" s 106
50 £&S 55
&3S 9% [ %3]
900 09 65
450 » 16
1500 0s 168
1640 M2 ns
e EExd 193
1800 na 201
1500 w7 205
1550 L L 09
2000 4l ns
2100 a6 ns
300 447 33
M50 24 24
2600 53 5647 (5.65) M6 M2 RAN
3000 (33 ) %7
300
iS00 (151 »
3700 aA M2
3500
00
4600
4900
Page: 911
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T287 (EN ISO/IEC 17025) Zmms

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 Iroise ~ 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/09/2023
wtrs,  cofrac

SN

[TALONNAGE

Accroditmions K2.0769 ol K24514
Scope avadablo on ww sofu.b

It use ol ibe Colvas brand sl fie secre

Summary;

This document presents the method and resulis from an sceredited SAR reference dipole calibration
performed in MVG using the COMOSAR test benoh,  All calibration results are tracesble 1o
national metrology institutions,
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Ref ARSI NS A

Name Function Date Signature
Prepared by : Cyrille ONNEE | Mcasurcment Responsible | /%2023 —
Checked & . ' 3/9/2023
approved by; Jérdme Luc Technical Manager ?é”
Authorized by: Yann Toutain Laboratory Director 13"9’2023 \ Hana TR AL
Sigrature
Yann numérique de Yann
- Toutain ©
Toutain |D ome w232
150000 +01 00
Customer Name
Distribution ; Verkotan Oy
Issue Name - Date Maodlfications
A Cyrille ONNEE 3/9/2023 Initial release
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SAR REFERENCE IPOLE CALIBRATION REPORT

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Rof ACROAA D) BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS
|

[ _ Lmm h mm d mm
Measured Required Measured _Required Measured |  Required
= - | 20.60 +/-2% | - 4030 4-2% | - 3.60+-2%
62 S1IPARAMETER
621 SI meter ir Liqui
Poceersy M
200 300 SO NED M0 BN SH0 BSC e MR SO WNe S s
& |
» |
i |
[ Frequency (MHz) | S11 parameter (dB) Requirement (dB) Impedance
E 5250 23.25 -20 47.80) + 6.4
| 5600 | -28.23 | -20 48.50Q2 - 3.5i0
J 5750 | -22.86 | 20 46.7Q + 6.1jQ
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB&65664 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 SAR with Head Liguid

The IEC/IEEE 62209-1528 and FCC KDBB65664 DO 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
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SAR REFERENCE DIFOLE CALIBRATION REPORT

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref ACEEAR2IBES A

Software OPENSAR V5

Phantom SN 11/00 SAMGS

Prabe SN 41/18 EPGO333

Liquid Hhead Liquid Values @ 5250 MILz cpy - 3.3 sigma - 4.67

Head Liquid Vadues @ 5600 MHZ cps’ - 33,6 sigma : 5.05
Head Liquid Values @ §750 MHz: eps’ : 32.0 sigma : 5 46

Distance between dipole center and liguid

10.0 mm

Area scan resolution dx=8mm/dy-¥mm
Zoon Scan Resohsts A~/ dy-Smydz=2men
Frequency 5250 MHz
5600 MHz
5750 MHz
20 dBm
Liguid Temp | 20+41°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %
_Frequency 1g SAR (W/kg) 10g SAR (W
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to IW to W
5250 MHz 7.31 73.09 - 2.11 21.12 -
5600 MHz 729 72.92 7830 213 21.29 2320
| 5750 MHz 691 69.05 - 203 20.27 -
___ SAR MEASUREMENT PLOTS @ 5250 MHz
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