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1. SUMMARY OF SAR TEST REPORT
1.1 Test Details

Equipment under Test (DUT):
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Product: Hermes 1.5

Manufacturer: Harman Becker Automotive Systems GmbH

Model: Hermes 1.5, LTE NAFTA

Modules: ME919Bs-567a, BT/WLAN CWM-03

Antennas: Kathreip A1569050902 antenna, Mercedes-Benz A2229056207
Shark Fin antenna, WLAN PCB antenna

Serial Number: M178L30LS005469

FCC ID Number: T8GHERMES

DUT Number: 21788

Battery Type used in testing:

12V external power source

State of the Sample

Production sample

Testing information:

Testing performed:

17.11.2021 - 23.11.2021

Notes:

Document ID:

FCC SAR report_HERMES 1.5_1D5252 _27122021.docx

Document history:

Initial version

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

llari Kinnunen, Kirsi Kylldnen

FCC Test Firm Designation Number

FI00005

1.2 Maximum Results

The maximum reported* SAR values for Body-worn configuration 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 Body-worn SARq is 1.6 W/kg.

Copyright © Verkotan 2021

Document ID: FCC SAR report_ HERMES 1.5_1D5252 _27122021.docx



Verkotan =

1.2.1 Standalone SAR

Nn
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Highest Reported*
System SAR14(W/kg) in Body- Result
Worn Condition, 35mm

GPRS 850 0.20 PASS
GPRS 1900 0.05 PASS
WCDMA 2 0.04 PASS
WCDMA 4 0.09 PASS
WCDMA 5 0.09 PASS
LTE 2 0.05 PASS
LTE 4 0.08 PASS
LTES 0.10 PASS
LTE 12 0.24 PASS
LTE 13 0.13 PASS

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

1.2.2 Maximum Drift

1.2.3 Measurement Uncertainty

Maximum Drift During Measurements 0.97dB
*Larger than 5% drifts included to scaling factors
0.3 -3 GHz:
Expanded Uncertainty (k=2) 95 % +22.1%
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

Device is Hardware for Enhanced Remote-, Mobility- & Emergency Services system for vehicles.

The HERMES 1.5 LTE NAFTA box has WLAN PCB antenna and GSM/UMTS/LTE connectivity either via Kathrein
A1569050902 antenna or Mercedes-Benz A2229056207 Shark Fin antenna.

HERMES 1.5 LTE NAFTA has the same cellular module, same size and same cellular antennas as HERMES 2.1
LTE NAFTA thus the cellular SAR results tested with HERMES 2.1 LTE NAFTA are used for HERMES 1.5 NAFTA
in this report.

The system consists of CAN-box, RF-Interface Hermes 1.5 LTE NAFTA, cable harness and external antenna
either back of the vehicle, Kathrein A1569050902 antenna, or roof top shark fin Mercedes-Benz A2229056207
antenna for cellular transmission. The system is powered by external power source. The set-up for Hermes 1.5
LTE NAFTA is similar as for Hermes 2.1 LTE NAFTA below.

Device Category Portable

Exposure Environment General population
uncontrolled

5
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2.1 Supported Frequency Bands and Operational Modes
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. . Transmitter Frequenc
Modes of Operation Modulation Mode 9 y
Range (MHz)
GSM/GPRS 850 GMSK/8PSK 824 - 849
GSM/GPRS 1900 GMSK/8PSK 1850 - 1910
WCDMA 2 QPSK 1850 - 1910
WCDMA 4 QPSK 1710 - 1755
TX WCDMA 5 QPSK 824 - 849
Frequency
LTE2 QPSK/16QAM 1850 - 1910
bands
LTE 4 QPSK/16QAM 1710 - 1755
LTES QPSK/16QAM 824 - 849
LTE 12 QPSK/16QAM 698 - 716
LTE 13 QPSK/16QAM 777 - 787
WLAN 2.4 QPSK/16QAM 2412 - 2462
WLAN 5 OFDM/DSSS 5735-5815
Bluetooth GFSK 2402-2480

2.2 Test Exclusions

The roof top shark fin antenna may be installed to a metallic car roof. Because the RF radiation towards the
passengers is blocked by the metal roof, this use case is not considered in the SAR evaluation.

2.2.1 Test exclusion for WLAN antenna based on antenna location

The WLAN PCB antenna for HERMES 1.5 LTE NAFTA is located on the front side of the vehicle so that the
shortest distance between the antenna and the passenger is 95.4mm (Figure 2). The maximum output powers

for WLAN 2.4GHz 17 dBm and for WLAN 5GHz 14 dBm.

FCC SAR test exclusion threshold is calculated according to 447498 D04 Interim General RF Exposure
Guidance, equations B.2 and B.1:

_ (ERPyy ¢ (d / 20cm)*™ d <20cm
Pth (mW) = {ERPZO cm 20cm < d < 40cm
where
- _1 ( 60 )
x B Oglo ERPZO Cm\/?

(Equation 1)

(Equation 2)

and fis in GHz, d is the separation distance (cm), and ERP20cm is per Equation 3 (B.1) below.

Pth (mW) = ERP20cm (mW) = {

Copyright © Verkotan 2021

2040f 03 < f < 1.5GHz
3060 1.5GHz < f < 6GHz

(Equation 3)
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Separation distances from 0.5 cm to 40 cm

Frequency a“"";’:):v“::r Max Antenna Max Antenna to SAR test
Test Position Operation [GHZz] (high (including Power Gain ERP .edge Threshold required
mode . Power distance [mW] (power >
channel) tune-up [mW] [dBi] [mwW] i threshold)
tolerance)
Back WLAN 2.4 2.462 17 50 1.8 46 95 742 No
Back WLAN 5 5.835 14 25 6.6 70 95 645 No

Based on calculated test exclusion threshold, WLAN 2.4GHz and WLAN 5GHz are below the test exclusion

threshold.

Figure 1 The minimum distance between the passenger and WLAN antenna in Hermes 1.5 LTE

NAFTA.

2.2.2 Test exclusion for Bluetooth based on output power

WLAN and BT use the same frequency and antenna and since WLAN 2.4GHz tuning power is

higher and they cannot transmit simultaneously, the WLAN 2.4GHz standalone SAR is

conservative estimation of BT SAR. Thus, BT SAR can be deemed to comply without further
analysis or measurements.

WLAN and Cellular can transmit simultaneously, but they are not co-located.
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Document ID: FCC SAR report_ HERMES 1.5_1D5252 _27122021.docx



3. OUTPUT POWER

3.1 Maximum specified conducted output power

Verkotan =
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Maximum specified conducted output power, including tune-up tolerance.
From the customer;

GSM 850 Maximum
Slot Configuration e s
9 Power [dBm]]
GSM (GMSK, 1Tx-slot) 35
GPRS (GMSK, 1Tx-slot) 35
GPRS (GMSK, 2Tx-slot) 35
GPRS (GMSK, 3Tx-slot) 33
EDGE (8PSK, 1Tx-slot) 30
GSM 1900 Maximum
Slot Configuration Ll
9 Power [dBm]
GSM (GMSK, 1Tx-slot) 32
GPRS (GMSK, 1Tx-slot) 32
GPRS (GMSK, 2Tx-slot) 32
GPRS (GMSK, 3Tx-slot) 30
EDGE (8PSK, 1Tx-slot) 29
WCDMA Maximum
Slot Configuration arcas e
9 Power [dBm]
WCDMA 2 25
WCDMA 4 25
WCDMA 5 25
LTE Maximum
Slot Configuration EET
9 Power [dBm]
LTE 2 25
LTE4 25
LTES 25
LTE 12 25
LTE 13 25
Maximum
WLAN Standard Conducted Power
[dBm]
802.11b 17
802.11g 17
802.11n 17
Maximum
WLAN Standard Conducted Power
[dBm]
802.11n 14
802.11a 14
802.11ac 14

Copyright © Verkotan 2021
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3.2 Tested conducted power
The tested conducted cellular output powers are from HERMES 2.1 LTE NAFTA sample.
GSM:
. GSM 850 GSM 850 GSM 850 GSM 1900 GSM 1900 GSM 1900
Infg CH128 CH 190 CH 251 CH512 CH661 CH810
824.2 MHz 836.6 MHz 848.8 MHz 1850.2 MHz 1880.0 MHz 1909.8 MHz
GPRS (GMSK, 1Tx-slot) 31.73 31.8 31.74 28.08 28.09 27.87
GPRS (GMSK, 2Tx-slot) 29.45 29.59 29.54 25.83 25.91 25.72
GPRS (GMSK, 3Tx-slot) 28.33 28.54 28.49 24.73 24.73 24.53
GPRS (GMSK, 4Tx-slot) 26.16 26.41 26.38 22.66 227 2251
EDGE (8PSK, 1Tx-slot) 26.16 26.37 26.4 24.47 24.49 24.35
EDGE (8PSK, 2Tx-slot) 23.83 23.97 23.99 2262 2258 22.46
EDGE (8PSK, 3Tx-slot) 22.74 229 2287 21.34 21.39 21.36
EDGE (8PSK, 4Tx-slot) 21.03 21.21 21.19 19.08 19.22 19.09
Time averaged power:
GSM 850 GSM 850 GSM 850 GSM 1900 GSM 1900 GSM 1900
Slot Configuration CH 128 CH 190 CH 251 CH 512 CH 661 CH 810
824.2 MHz 836.6 MHz 848.8MHz 1850.2 MHz 1880.0 MHz 1909.8 MHz
GPRS 1-slot 2273 228 2274 19.08 19.09 18.87
GPRS 2-slot 2345 23.59 23.54 19.83 1991 1972
GPRS 3-slot 24.07 24.28 24.23 20.47 20.47 20.27
GPRS 4-slot 23.16 2341 23.38 19.66 19.7 1951
EDGE 1-slot 17.16 17.37 17.4 15.47 15.49 1535
EDGE 2-slot 17.83 17.97 17.99 16.62 16.58 16.46
EDGE 3-slot 1848 18.64 18.61 17.08 17.13 17.1
EDGE 4-slot 18.03 1821 18.19 16.08 16.22 16.09

The number of TX slots was 3 for GPRS 850 and GPRS 1900 SAR testing. The selection is based on above time
averaged conducted power result comparison with all available uplink slot configurations. Use of these TX

slots resulted in the highest time averaged power.
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WCDMA:
WCDMA 2 WCDMA 4 WCDMA 5
ModeReference Channel CH9262 | CH9400 | CH9538 | CH1312 | CH1413 | CH1513 | CH4132 | CH4183 | CH4233
1852.4 1880.0 1907.6 1712.4 1732.6 1752.6 826.4 836.6 846.6
MHz MHz MHz MHz MHz MHz MHz MHz MHz
RMC 12.2K 22.49 22.44 2238 22.56 22.46 22.39 232 23.03 23.11
HSDPA Subtest-1 2247 2242 2237 22.48 2243 2238 23.14 22.97 23.08
HSDPA Subtest-2 2251 2246 2236 2252 2246 2235 23.14 230 23.08
HSDPA Subtest-3 220 21.94 2178 22.02 21.93 21.93 22.55 22.41 2255
HSDPA Subtest-4 21.99 21.93 21.78 22.01 21.94 21.93 22.53 22.42 22.55
HSUPA Subtest-1 22.43 22.36 22.31 22.48 22.41 22.37 23.12 22.98 23.05
HSUPA Subtest-2 22.44 2236 22.28 2251 22.41 2236 23.13 22.96 23.06
HSUPA Subtest-3 21.92 21.87 21.84 21.99 21.94 21.84 22.55 22.4 22.49
HSUPA Subtest-4 22.3 22.3 22.18 22.48 22.41 22.33 23.09 22.99 23.08
HSUPA Subtest-5 22.36 2227 222 22.49 2237 2233 23.12 22.96 23.04
10
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LTE:
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B
aB"';\’, / ::: RB 18607 | 18900 | 19193 3;:: 18607 | 18900 | 19193 3“:::
Start | 1850.7 | 1880.0 | 1909.3 e 1850.7 | 1880.0 | 1909.3 o
MHz MHz MHz MHz MHz MHz
1 0 21.69 222 21.62 0 2078 21.35 20.65 1
1 2 2177 2222 2168 0 20.81 2137 2071 1
2/ 1 5 21.65 22.09 2147 0 20.68 21.23 2058 1
am 3 0 21.73 2228 2167 0 2076 2135 20.72 1
. 3 1 2176 2221 2168 0 2074 2136 20.72 1
3 3 2171 223 2155 0 2071 21.24 20.65 1
6 0 20.65 21.24 2058 1 19.82 2034 19.66 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B""B"‘; / ::: RB 18615 | 18900 | 19185 3::: 18615 | 18900 | 19185 "I';::
Start | 1851.5 | 1880.0 | 1918.5 e 1851.5 | 1880.0 | 19185 T
MHz MHz MHz MHz MHz MHz
1 0 21.64 2214 2163 0 20.68 2125 2077 1
1 7 2138 2232 21,69 0 20.86 21.41 2078 1
1 14 214 2193 2134 0 2043 20.99 20.46 1
2/3M 8 0 20.67 21.19 20.71 1 19.78 2023 19.78 2
8 3 2071 21.15 20.66 1 19.79 20.18 19.72 2
8 7 20.57 21.04 2052 1 19.69 20.12 19.61 2
15 0 2064 21.14 2061 1 19.76 2024 19.63 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B;"'; / ::: RB 18625 | 18900 | 19175 i;;:: 18625 | 18900 | 19175 ‘:’:::
Start | 18525 | 1880.0 | 1907.5 o 18525 | 1880.0 | 1907.5 e
MHz MHz MHz MHz MHz MHz
1 0 21.89 224 21.98 0 21.01 2154 2111 1
1 12 21.88 2247 2193 0 21.0 2155 21.02 1
1 24 2154 2211 2151 0 2057 2114 20.53 1
2/5M 12 0 20.78 21.31 20.89 1 19.9 203 19.95 2
12 6 20.73 21.26 20.87 1 19.79 203 19.94 2
12 13 2051 21.06 20.57 1 19.51 2017 19.62 2
25 0 20.62 21.19 20.75 1 19.64 2022 19.8 2
11
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QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH
B
;"'I‘; / ::: RB 18650 | :;:m 19150 ﬁ:: 18650 | 18900 | 19150 ?I’V(I;:RP
Start 1855 1880.0 1905 e 1855 1880.0 1905 i
MHz : MHz MHz MHz MHz
1 0 2178 2242 22.18 0 21.06 2152 2127 1
1 24 21.87 2234 21.92 0 21.03 2139 21.08 1
1 49 21.49 2216 2158 0 206 2118 2067 1
2/10M | 25 0 2073 21.29 21.02 1 19.7 20.28 20.0 2
25 12 20.75 2121 20.98 1 19.72 2021 20.03 2
25 25 205 21.0 20.7 1 19.49 2001 19.75 2
50 0 20.65 21.25 20.92 1 19.63 20.26 19.97 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH
BaB"‘; / ::: RB 18675 | :;:)o 19125 ':‘\f:: 18675 | 18900 | 19125 ?I.V?:RP
start | 1857.5 | oot | 19025 e 1857.5 | 1880.0 | 1902.5 s
MHz . MHz MHz MHz MHz
1 0 21.75 2228 2198 0 20.86 21.43 21.23 1
1 37 21.66 224 22.08 0 2091 214 21.14 1
1 74 2139 218 2137 0 20.54 2076 2054 1
2/15M | 36 0 208 21.43 20.94 1 19.81 2039 19.92 2
36 19 20.66 2135 21.09 1 19.68 2031 2011 2
36 39 2032 21.03 20.74 1 19.34 2001 19.77 2
75 0 2058 21.22 21.03 1 19.62 20.18 19.98 2
QPSK 16QAM
RB
LTE RB
Band/ | size | Offt | CH CH S 3GPP o CH S 3GPP
RB 18700 19100 18700 19100
BW RBs 18900 MPR 18900 MPR
Start | 1860.0 | oo | 1900.0 o 1860.0 | oo | 19000 e
MHz . MHz MHz : MHz
1 0 2174 22.13 218 0 20.99 21.41 2098 1
1 50 2177 2248 22.26 0 20.83 2157 21.29 1
1 99 2157 21.62 2132 0 20.84 20.64 20.35 1
2/20M | 50 0 2071 21.24 20.88 1 19.72 202 19.83 2
50 25 20.42 21.41 21.08 1 19.43 2034 20.07 2
50 50 2037 20.87 20.85 1 19.29 19.82 19.8 2
100 0 206 21.07 20.87 1 19.62 2001 19.86 2
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QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
BaB"‘;\’, / ::: RB 19957 | 20175 | 20393 3;:: 19957 | 20175 | 20393 ‘:’Vf::
Start | 17107 | 17325 | 1754.3 e 17107 | 17325 | 17543 i
MHz MHz MHz MHz MHz MHz
1 0 216 21.95 2187 0 2076 21.19 21.04 1
1 2 21.64 22.02 21.92 0 20.79 2122 21.16 1
s/ 1 5 2151 21.96 21.83 0 20.69 212 21.1 1
1AM 3 0 216 21.98 219 0 2073 2118 21.12 1
3 1 21.63 2201 2193 0 20.81 2114 21.1 1
3 3 21.55 22.03 2191 0 2072 2122 21.1 1
6 0 20.53 20.94 2091 1 205 2092 20.86 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
BaB"‘; / ::: RB 19965 | 20175 | 20385 ':‘\f:: 19965 | 20175 | 20385 ?I.V?:RP
Start | 17115 | 17325 | 1753.5 e 17115 | 17325 | 17535 s
MHz MHz MHz MHz MHz MHz
1 0 21.54 2178 219 0 2076 20.96 21.19 1
1 7 21.69 2214 220 0 20.96 2137 21.14 1
1 14 2133 21.83 2172 0 2055 20.99 20.86 1
4/3M 8 0 206 20.82 20.94 1 20.53 2076 20.82 2
8 3 2061 2092 20.84 1 20.52 20.85 20.78 2
8 7 20.48 2091 20.74 1 204 20.85 20.66 2
15 0 2056 20.92 2077 1 2047 20.85 2071 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B;’x / ::: RB 19975 | 20175 | 20375 if:: 19975 | 20175 | 20375 ‘:f::
Start | 17115 | 17325 | 1753.5 o 17115 | 17325 | 17535 s
MHz MHz MHz MHz MHz MHz
1 0 21.47 2175 22.08 0 20.68 20.89 21.22 1
1 12 2174 2224 22.09 0 20.96 2145 21.25 1
1 24 20.94 2158 2135 0 20.04 2074 20.53 1
4/5M 12 0 2071 20.85 21.03 1 20.66 20.82 20.99 2
12 6 20.68 21.0 20.96 1 2061 20.96 20.92 2
12 13 2032 2091 2073 1 2021 20.85 2067 2
25 0 2051 2093 20.85 1 2044 20.86 20.78 2
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QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
BaBI:;\i, / :Lz: RB 20000 20175 20350 3';-':: 20000 20175 20350 ?;\:i::
Start 1715.0 1732.5 1750.0 [dB] 1715.0 1732.5 1750.0 [dB]
MHz MHz MHz MHz MHz MHz
1 0 21.52 21.69 22.12 0 20.72 20.8 21.22 1
1 24 21.61 22.14 22.29 0 20.71 21.14 21.59 1
1 49 21.07 21.67 21.43 0 20.22 20.79 20.7 1
4/10M 25 0 20.61 20.87 21.15 1 20.48 20.75 21.08 2
25 12 20.33 20.94 21.13 1 20.26 20.81 21.05 2
25 25 20.26 21.0 20.91 1 20.17 20.86 20.86 2
50 0 20.43 20.96 20.97 1 20.36 20.83 20.89 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
BaB"‘; / ::: RB 20025 | 20175 | 20325 ':f:: 20025 | 20175 | 20325 "I’\f::
Start 1717.0 1732.5 1747.5 [dB] 1717.0 1732.5 1747.5 [dB]
MHz MHz MHz MHz MHz MHz
1 0 21.61 21.79 22.31 0 20.84 20.94 21.32 1
1 37 21.59 22.14 22.36 0 20.69 21.3 21.59 1
1 74 21.31 21.72 21.53 0 20.43 20.83 20.74 1
4/15M 36 0 20.54 20.84 21.29 1 20.45 20.76 21.21 2
36 19 20.45 20.96 21.18 1 20.35 20.87 21.1 2
36 39 20.49 20.98 20.97 1 204 20.9 20.88 2
75 0 20.51 20.97 21.28 1 20.42 20.89 21.19 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B;‘; / ::: RB 20050 | 20175 | 20300 ':’\f:: 20050 | 20175 | 20300 3;::
Start 1720.0 1732.5 1745.0 [dB] 1720.0 1732.5 1745.0 [dB]
MHz MHz MHz MHz MHz MHz
1 0 21.6 21.73 22.15 0 20.76 20.88 21.33 1
1 50 21.61 22.17 22.35 0 20.75 21.38 21.5 1
1 99 21.25 21.77 21.46 0 20.47 20.93 20.57 1
4 /20M 50 0 20.54 20.83 21.24 1 20.45 20.75 21.17 2
50 25 20.56 21.04 21.31 1 20.47 20.96 21.23 2
50 50 20.53 20.96 20.94 1 20.44 20.88 20.87 2
100 0 20.61 20.93 21.17 1 20.5 20.84 21.07 2
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QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B;"';\’, / ::: RB 20407 | 20525 | 20643 3;:: 20407 | 20525 | 20643 ‘:’;::
Start | 8247 836.5 8483 e 824.7 836.5 8483 o
MHz MHz MHz MHz MHz MHz
1 0 2222 2213 2257 0 2132 2135 21.59 1
1 2 2237 2225 2259 0 21.44 2132 21.68 1
5, 1 5 2227 2214 2225 0 2128 2122 2127 1
1AM 3 0 2232 2221 2263 0 2133 2127 21.55 1
3 1 2237 2222 22.54 0 2138 21.26 2157 1
3 3 2233 2223 2237 0 21.29 2131 2132 1
6 0 217 2173 21.81 1 2071 2074 20.83 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
BaB"‘; / ::: RB 20415 | 20525 | 20635 3;\::: 20415 | 20525 | 20635 "I’\;;::
Start | 8255 836.5 847.5 e 825.5 836.5 847.5 T
MHz MHz MHz MHz MHz MHz
1 0 22.08 22.05 22.65 0 212 21.06 2172 1
1 7 22.51 2235 2274 0 2154 2153 21.79 1
1 14 2224 220 22.05 0 2128 21.08 21.04 1
5/3M 8 0 21.71 2158 2212 1 2067 2059 21.1 2
8 3 21.86 216 2213 1 20.84 2061 2111 2
8 7 21.81 21.68 21.85 1 2077 20.64 20.84 2
15 0 21.79 21.71 22,01 1 2076 2067 20.99 2
QPSK 16QAM
RB
LTE RB
. Offset CH CH CH CH CH CH
B;"';\’I / ::: RB 20425 | 20525 | 20625 3::: 20425 | 20525 | 20625 ‘:’f::
Start | 826.5 836.5 846.5 e 826.5 836.5 846.5 i
MHz MHz MHz MHz MHz MHz
1 0 2256 22.48 23.13 0 2161 21.62 2221 1
1 12 22.66 22.41 22.95 0 21.66 2151 22.05 1
1 24 22.95 22.51 22.54 0 2198 2167 21.68 1
5/5M 12 0 21.81 21.62 2222 1 20.79 2062 212 2
12 6 22.02 21.63 2221 1 21.0 20.65 21.18 2
12 13 21.96 2158 2191 1 20.89 2061 20.83 2
25 0 21.82 2159 22.07 1 2074 206 21.01 2
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QPSK 16QAM
RB
LTE RB | Offset CH CH CH CH CH CH
BaB'::I / ::: RB 20450 | 20525 | 20600 'T‘\f:: 20450 | 20525 | 20600 ?;v?::
Start | 829.0 836.5 844 i 829.0 836.5 844 o
MHz MHz MHz MHz MHz MHz
1 0 22.24 2237 2245 0 2131 21.49 2152 1
1 24 2273 2219 22.87 0 2176 2132 22.05 1
1 49 2218 22.64 2227 0 2132 2173 214 1
5/10M | 25 0 2178 2156 220 1 20.73 20.55 2091 2
25 12 21.98 2154 22.08 1 20.94 20.54 21.08 2
25 25 21.69 215 2191 1 20.63 2045 20.81 2
50 0 217 21.69 21.84 1 20.64 20.62 2074 2
PSK 16QAM
LTE RB offfet CH CH : CH CH CH ; CH
B;‘;\‘I / ::: RB 23017 | 23095 | 23173 3;:: 23017 | 23095 | 23173 ‘:’:::
Start | 699.7 707.5 7153 s 699.7 707.5 7153 i
MHz MHz MHz MHz MHz MHz
1 0 21.84 21.98 223 0 21.05 212 2157 1
1 2 2197 22.07 2237 0 2122 2124 2158 1
1 5 21.81 2213 2197 0 21.06 2136 2121 1
11.‘2‘“/,' 3 0 21.94 2201 2238 0 2116 2117 2156 1
3 1 21.95 22.05 2236 0 2114 21.19 21.53 1
3 3 21.89 2218 22.18 0 21.07 2135 21.41 1
6 0 2152 2175 21.84 1 20.82 21.09 2124 2
QPSK 16QAM
LTE RB O:f:et CH CH CH CH CH CH
B;‘; / ::: RB 23025 | 23095 | 23165 ':’\f:: 23025 | 23095 | 23165 3;::
Start | 7005 707.5 7145 i 700.5 707.5 7145 i
MHz MHz MHz MHz MHz MHz
1 0 21.73 218 22.16 0 20.82 21.02 2138 1
1 7 21.98 2219 2246 0 2121 21.49 2164 1
1 14 21.66 2221 2187 0 20.87 214 21.0 1
12/3M 8 0 21.46 2158 219 1 2077 20.9 21.23 2
8 3 2149 2171 22.02 1 20.82 21.07 2138 2
8 7 21.42 21.87 2182 1 2076 2124 21.19 2
15 0 21.43 2175 2191 1 2073 21.04 21.26 2
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QPSK 16QAM
13 5L O:}f:et CH CH CH CH CH CH
BaBI;I;\'.l’ / :LZ: RB 23035 23095 23155 i:i:: 23035 23095 23155 ?;\:i::
Start 701.5 707.5 7135 [dB] 701.5 707.5 7135 [dB]
MHz MHz MHz MHz MHz MHz
1 0 22.64 22.51 23.29 0 21.77 21.82 22.44 1
1 12 22.08 22.23 22.6 0 21.24 21.42 21.57 1
1 24 22.1 22.88 22.46 0 21.32 22.22 21.74 1
12 /5M 12 0 21.42 21.58 22.02 1 20.73 20.89 21.35 2
12 6 21.45 21.76 21.99 1 20.78 21.1 21.38 2
12 13 21.18 21.89 21.78 1 20.51 2117 2117 2
25 0 21.31 21.72 21.88 1 20.61 21.06 21.25 2
QPSK 16QAM
s RB Orf:et CH CH CH CH CH CH
B""B"‘; / ::: RB 23060 | 23095 | 23130 ':f:: 23060 | 23095 | 23130 "I’\;;::
Start 704.0 707.5 711.0 [dB] 704.0 707.5 711.0 [dB]
MHz MHz MHz MHz MHz MHz
1 0 22.51 22.37 22.54 0 21.65 21.61 21.83 1
1 24 21.86 2217 22.71 0 21.16 21.35 21.91 1
1 49 22.62 22.87 22.5 0 21.84 21.99 21.78 1
';Igl\{l 25 0 21.27 21.29 21.81 1 20.6 20.69 21.14 2
25 12 214 21.74 22.0 1 20.76 21.07 21.37 2
25 25 21.25 21.77 21.74 1 20.68 2113 21.09 2
50 0 21.26 21.49 21.79 1 20.69 20.87 21.11 2
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QPSK 16QAM
e RB O:‘I:et CH CH CH CH CH CH
BaB':;; / ::: RB 23205 23230 23255 ﬁ:: 23205 23230 23255 ?;\f::
Start 779.5 782.0 784.5 [dB] 779.5 782.0 784.5 [dB]
MHz MHz MHz MHz MHz MHz
1 0 22.53 22.89 22.81 0 21.59 21.97 21.82 1
1 12 22.6 22.5 22.52 0 21.63 21.53 21.64 1
1 24 22.74 22.61 22.78 0 21.74 21.63 21.83 1
13 /5M 12 0 21.78 21.95 21.89 1 20.84 20.93 20.96 2
12 6 21.92 22.07 21.91 1 20.98 21.07 20.95 2
12 13 21.82 21.75 21.82 1 20.82 20.82 20.78 2
25 0 21.78 21.78 21.76 1 20.81 20.82 20.82 2
QPSK 16QAM
LTE RB RB
Band/ | Size °::;et 2:2"; o 3GPP 2:2"; o 3GPP
BW RBs NA NA MPR NA NA MPR
Start 782.0 [dB] 782.0 [dB]
MHz MHz
1 0 22.55 22.55 22.55 0 21.68 21.68 21.68 1
1 24 22.6 22.6 22.6 0 21.69 21.69 21.69 1
1 49 22.71 22.71 22.71 0 21.73 21.73 21.73 1
‘:gl\{l 25 0 21.8 21.8 21.8 1 20.76 20.76 20.76 2
25 12 21.92 21.92 21.92 1 20.9 20.9 20.9 2
25 25 21.61 21.61 21.61 1 20.61 20.61 20.61 2
50 0 21.39 21.39 21.39 1 20.42 20.42 20.42 2
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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.

Short cut Remote  Signal lamps Shielded Room
ort cu Control NN /7
Box ||
Teach Pendant @
O O Light Beam
u L =
Measurement Server DASYS ﬂverter (EOC)
CTRL °
Dig out.__j DAE || DAE
T Isotropic
E-field probe
Robot Controller Phantom
PC Tissue simulating
Cs8c liuid
O HJSM Device under test-_
[—I
“‘EH Emz J Device holder
}
Figure 2 Schematic Laboratory Picture
19
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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
DAE DAE4 705 04.2021
Probe EX3DV4 7447 03.2021
Dipole D750V3 454 12.2018
Dipole D835Vv2 448 03.2020
Dipole D1800V2 2d075 12.2020
Dipole D1900V2 511 03.2020
DASYS5 Software 52.8.8.1258 - NA
Signal Generator Agilent E4438C MY42082527 NA
Amplifier Bonn Elektronik BLMA 0842-10 1912417 NA
Power Sensor R&S NRP-Z81 100792 06.2021
Radio Communication Tester Anritsu MT8820C 6200930942 12.2020
Radio Communication Tester Anritsu MT8820C 6200951734 11.2020
Inline peak power sensor Anritsu MA24105A 2102058 08.2021
Dipole calibration period supporting data:
Measured on 09/2021 Calibrated
Dipole and serial Frequency R:e::srn Impedance (Q) Return Impedance (Q)
number (MHz) (dB) P loss (dB) P
42/17 DIP 0G750-454 -25.7 54.5 -3 -27.76 52.5 -3.3
D835V2-SN:448 -25.2 49.2 -54 -29.93 52.2 -2.3
D1900V2-SN:511 -254 49.4 5.3 -21.37 52.9 8

Copyright © Verkotan 2021
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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. ELI is fully compatible with the 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 in below 3GHz and +5% of the
recommended values in above 5GHz frequencies. 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.

Head 600 — 6000 MHz tissue simulant liquid
Ingredients

Deionized Water, oil, salt, emulsifiers

21
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4.4 System Validation Status
. . . € o [S/m] o]
Frequency Dipole Probe Calibrated DAE Unit / tissue tissue Validation
[MHz] Type /SN | Type/SN | Signal Type SN simulant simulant Done
D750V3/ EX3DV4 /
750 454 7447 CW/FDD DAE4 /710 42.55 0.92 04.2021
DIP 0G835 EX3DV4 /
835 /473 7447 CW/GMSK DAE4 /710 42.32 0.95 04.2021
D1800V2 / EX3DV4 /
1800 2D075 7447 CW/GMSK DAE4 /710 37.87 1.32 04.2021
D1900V2 / EX3DV4 /
1900 5D004 7447 CW/FDD DAE4 /710 37.37 1.36 04.2021
4.5 System Check
Tissue Frequenc Input Measured 1w 1w Deviation | Plot
Date Tissue Type Temp. [:AH ! y P pu SAR1g Target | Normalized = 4
[°c] z OV“”:r [W/kg] SAR1g SAR1g 4
[mW] W/kg] | [W/kg]
17.11.2021 WB Head 22 835 250 244 9.38 9.76 4.1 1
18.11.2021 WB Head 22 750 250 2.03 8.52 8.12 -4.7 2
19.11.2021 WB Head 22 1900 250 9.47 371 37.88 2.1 3
22.11.2021 WB Head 22 1800 250 9.16 39.44 36.64 7.1 4
23.11.2021 WB Head 22 1900 250 9.41 37.1 37.64 15 5
22
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Target Measured Deviation
Tissue Tissue e Dielectric | Conductivity | Dielectric Conductivity
Date Type Temp [MHz] Constant o [S/m] Constant o [S/m] £ (%) o (%)
[°C] [€] Target Target [€]
17.11.2021 | WB Head 22 824 41.59 0.91 42.02 0.97 1.0 6.7
17.11.2021 | WB Head 22 826 41.59 0.91 42.01 0.97 1.0 6.7
17.11.2021 | WB Head 22 829 41.58 0.91 42.01 0.97 1.1 6.7
17.11.2021 | WB Head 22 835 41.55 0.91 41.99 0.97 1.0 6.6
17.11.2021 | WB Head 22 836 41.55 0.91 41.98 0.97 1.0 6.7
17.11.2021 | WB Head 22 836.5 41.55 0.91 41.99 0.97 1.1 6.7
17.11.2021 | WB Head 22 837 41.55 0.91 42.0 0.97 1.1 6.7
17.11.2021 | WB Head 22 844 41.52 0.91 41.97 0.97 1.1 6.7
17.11.2021 | WB Head 22 847 41.51 0.92 41.95 0.98 1.1 6.6
17.11.2021 WB Head 22 849 41.5 0.92 41.97 0.98 1.1 6.6
18.11.2021 WB Head 22 704 42.18 0.89 41.88 0.93 -0.7 4.2
18.11.2021 WB Head 22 707.5 42.16 0.89 41.87 0.93 -0.7 43
18.11.2021 WB Head 22 711 42.14 0.89 41.86 0.93 -0.7 43
18.11.2021 | WB Head 22 750 41.94 0.89 41.72 0.94 -0.5 5.5
18.11.2021 | WB Head 22 779.5 41.79 0.9 41.62 0.95 -04 6.4
18.11.2021 | WB Head 22 782 41.78 0.9 41.6 0.95 -04 6.5
18.11.2021 | WB Head 22 784.5 41.76 0.9 41.61 0.96 -04 6.6
18.11.2021 WB Head 22 824 41.59 0.91 41.48 0.97 -0.3 6.9
18.11.2021 WB Head 22 829 41.58 0.91 41.48 0.97 -0.2 6.9
18.11.2021 WB Head 22 835 41.55 0.91 41.45 0.97 -0.2 6.8
18.11.2021 WB Head 22 836.5 41.55 0.91 41.45 0.97 -0.2 6.9
18.11.2021 | WB Head 22 837 41.55 0.91 4145 0.97 -0.2 6.9
18.11.2021 | WB Head 22 844 41.52 0.91 4143 0.98 -0.2 6.7
18.11.2021 | WB Head 22 849 41.5 0.92 4141 0.98 -0.2 6.7
19.11.2021 | WB Head 22 1850 40 14 39.42 144 -14 3.1
19.11.2021 WB Head 22 1852 40 14 39.42 1.44 -1.5 3.1
19.11.2021 WB Head 22 1860 40 14 3941 1.45 -1.5 33
19.11.2021 WB Head 22 1880 40 14 39.37 1.46 -1.6 4.1
19.11.2021 WB Head 22 1900 40 14 39.35 1.47 -1.6 5.1
19.11.2021 | WB Head 22 1908 40 14 39.34 147 -1.6 53
19.11.2021 | WB Head 22 1910 40 14 39.33 148 -1.7 54
22.11.2021 | WB Head 22 1713 40.14 1.35 38.88 134 -3.1 -0.8
22.11.2021 | WB Head 22 1720 40.13 1.35 38.87 134 -3.1 -0.9
22.11.2021 | WB Head 22 1732.5 40.11 1.36 38.85 1.35 -3.1 -0.8
22.11.2021 WB Head 22 1733 40.11 136 38.85 1.35 -3.1 -0.8
22.11.2021 WB Head 22 1745 40.09 137 38.83 1.36 -3.1 -0.8
22.11.2021 WB Head 22 1753 40.07 137 38.82 1.36 -3.1 -0.8
22.11.2021 WB Head 22 1800 40 14 38.73 1.39 -3.2 -0.8
22.11.2021 | WB Head 22 1850 40 14 38.64 142 -34 1.2
22.11.2021 | WB Head 22 1880 40 14 38.6 143 -3.5 2.4
22.11.2021 | WB Head 22 1900 40 14 38.57 145 -3.6 33
22.11.2021 | WB Head 22 1910 40 14 38.55 145 -3.6 3.8
23.11.2021 WB Head 22 1900 40 14 40.13 1.46 0.3 4.1
23.11.2021 WB Head 22 1907.6 40 14 40.12 1.46 0.3 4.5
23.11.2021 WB Head 22 1909.8 40 14 40.11 1.46 0.3 4.5
23.11.2021 | WB Head 22 1950 40 14 40.06 1.49 0.2 6.3
23
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5. TEST PROCEDURE

Testing was carried out in accordance with FCC KDB Publication 447498 D04 Interim General
RF Exposure Guidance v01. KDB 941225 D05 was used to select LTE test modes for testing.

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

5.1 DeviceHolder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG
as an integral part of the Dasy system.

Device holder supplied by SPEAG
5.2 TestPositions

5.2.1 Body-worn Exposure Condition, 190 mm separation distance with Kathrein A1569050902 antenna

The Kathrein A1569050902 antenna was placed in the SPEAG holder and placed below the
flat phantom with 190 mm separation between the antenna and the phantom. According
to the manufacturer, the shortest distance between the passenger inside the vehicle and
the Kathrein A1569050902 antenna is 190.5mm.

The device was oriented with back side of the device facing the phantom as in real life.
Photos of the test positions are presented in appendix A.

24
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Figure 3 The minimum distance between the passenger and Kathrein A1569050902 antenna.

5.2.2 Body-worn Exposure Condition, 35 mm separation distance with Mercedes-Benz A2229056207 Shark

Fin antenna

Mercedes-Benz A2229056207 Shark Fin antenna was placed in the SPEAG holder and
placed below the flat phantom with 35 mm separation between the antenna and the
phantom. According to the manufacturer, the shortest distance with glass roof between
the passenger inside the vehicle and the antenna is 49mm.

The device was oriented with the bottom side of the device facing the phantom as in real
life. Photos of the test positions are presented in appendix A.

Figure 4 The minimum distance between the passenger and the Mercedes-Benz
A2229056207 Shark Fin antenna

25
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Figure 5 The test set up with A2229056207 Shark Fin antenna
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Figure 6 The test set up with Kathrein A1569050902 antenna
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5.3 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.

5.4 SAR Averaging 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.

27
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6. MEASUREMENT UNCERTAINTY

DASY5 Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300MHz - 3GHz range)

Uncert. | Prob. | Div. | (c) (c) Std. Unc. | Std. Unc.

Symbol Error Description value Dist. 1g | 10g (1g9) (109)

Measurement System Errors

CF Probe Calibration +12.0% N V2 1 1 1£6.0% 1£6.0%
CFdrift Probe Calibration Drift +1.7% R V3 1 1 +1.0% +1.0%
LIN Probe Linearity +4.7% R V3 1 1 +2.7% +2.7%
BBS Broadband Signal +3.0% R V3 1 1 £1.7% £1.7%
ISO Probe Isotropy 17.6% R 3 1 1 +4.4% +4.4%
DAE Data Acquisition +0.3% N 1 1 1 +0.3% +0.3%
AMB RF Ambient +1.8% N 1 1 1 +1.8% +1.8%
Asys Probe Positioning +3.9% N 1 0.14 | 0.14 +0.5% +0.5%
DAT Data Processing +1.2% N 1 1 1 +1.2% +1.2%

Phantom and Device Errors

LIQ(o) Conductivity (meas.)PA¢ +2.5% N v1 | 078 | 0.71 +2.0% +1.8%
LIQ(To) Conductivity (temp.)88 +3.3% R v3 | 0.78 | 0.71 +1.5% +1.4%
EPS Phantom Permittivity +14.0% R 3 0 0 +0% +0%
DIS Distance DUT - TSL +2.0% N 1 2 2 +4.0% +4.0%
Dxyz Device Positioning (£0.5mm) | +1.0% N 1 1 1 £1.0% £1.0%
H Device Holder +3.6% N V1 1 1 +3.6% +3.6%
MOD DUT Modulation™ +2.4% R V3 1 1 +1.4% +1.4%
TAS Time-average SAR 12.6% R 3 1 1 +1.5% +1.5%
RFdrift DUT drift +2.5% N 1 1 1 +2.5% +2.5%
VAL Val Antenna Unc."? +0.0% N 1 1 1 +0% +0%
RFin Unc. Input Power*? +0.0% N 1 1 1 +0% +0%
Correction to the SAR results

C(g, 0) Deviation to Target +1.9% N V1 1 0.84 +1.9% +1.6%
C(R) SAR scalingP +0% R 3 1 1 +0% +0%
U(ASAR) Combined Uncertainty +11.0% +10.9%
u Expanded Uncertainty +22.1% +21.9%
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Maximum Conducted Power Test Du Measured Scalin Reported
Band Channel TX slot Power Power Drift* Position C ctl); SAR1g Fac to? SAR1g Plot #
[dBm] [dBm] [dB] 2 [W/kg] [W/kg]
GPRS 850 190 3 33 28.54 0.12 Bottom 38 0.071 279 0.20 6
GPRS 850 128 3 33 2833 0.04 Bottom 3:8 0.063 293 0.18
GPRS 850 251 3 33 28.49 0.05 Bottom 3:8 0.062 2.82 0.18
*Larger than 5% drifts included to scaling factors
Maximum Conducted Power Test D Measured Scalin Reported
Band Channel TX slot Power Power Drift* Position C L::tl); SAR1g Facto? SAR1g Plot #
[dBm] [dBm] [dB] ¥ [W/kgl] [W/kg]
GPRS 1900 661 3 30 24.73 0.25 Bottom 3:8 0.015 3.56 0.05 7
GPRS 1900 512 3 30 24.73 0.29 Bottom 3:8 0.012 3.60 0.04
GPRS 1900 810 3 30 24.53 0.48 Bottom 3:8 0.005 3.94 0.02
*Larger than 5% drifts included to scaling factors
T Conducted Power Test D Measured Scalin Reported
Band Channel Mode Drift oo uty SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle [W/kg] Factor [W/kg]
[dBm] [dBm] g g
RMC
WCDMA 2 9400 12.2K 25 22.44 -0.06 Back 1:1 0.023 1.80 0.042 8
RMC
WCDMA 2 9262 12.2K 25 22.49 0.05 Back 1:1 0.019 178 0.034
RMC
WCDMA 2 9538 122K 25 22.38 -0.11 Back 1:1 0.007 1.83 0.013
WP Conductes Power Test D Measured Scalin Reported
Band Channel Mode Drift* e uty SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle [W/kg] Factor Wkl
[dBm] [dBm] g g
RMC
WCDMA 4 1413 12.2K 25 22.46 0.05 Back 1:1 0.033 179 0.059
RMC
WCDMA 4 1312 12.2K 25 22.56 0.21 Back 1:1 0.019 175 0.033
RMC
WCDMA 4 1513 12.9K 25 22.39 0.07 Back 1:1 0.051 1.82 0.093 9
*Larger than 5% drifts included to scaling factors
My Conductss Power Test Duty Measured Scalin Reported
Band Channel Mode Drift oo SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle W/kg] Factor W/kg]
[dBm] [dBm] d g
RMC
WCDMA 5 4183 122K 25 23.03 0.01 Back 1:1 0.057 157 0.090
RMC
WCDMA 5 4132 120K 25 23.2 0.07 Back 1:1 0.062 151 0.094 10
RMC
WCDMA 5 4233 12.0K 25 23.11 0.01 Back 1:1 0.057 155 0.088
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Daximun Cepchcted Power Measured Reported
Gerdl || @i || RHCEMEGED | LS R Drifer | TSt | DU | Tgpig | SAng | Toapig | plot#
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor [W/ko]
[dBm] [dBm] g &
LTE2 18900 QPSK /20 1 50 25 2248 0.08 Back 11 0.029 1.79 0.052 1
LTE2 18900 QPSK /20 50 25 25 21.41 0.25 Back 11 0.023 229 0.052
LTE2 18700 QPSK /20 1 50 25 21.77 027 Back 11 0.019 2.24 0.042
LTE2 19100 QPSK /20 1 50 25 22.26 0.01 Back 11 0.023 1.88 0.044
*Larger than 5% drifts included to scaling factors
Maximum Conducted
. Power Measured . Reported
el || @i || WHSEEED R RB Drift Test Duty | “cartg | SANI | Tgprig Plot #
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor W/kg]
[dBm] [dBm] 9 g
LTE4 20300 QPSK /20 1 50 25 22.35 -0.11 Back 11 0.045 1.84 0.082 12
LTE4 20300 QPSK /20 50 25 25 21.31 0.04 Back 11 0.033 234 0.077
LTE4 20050 QPSK /20 1 50 25 21.61 0.23 Back 11 0.022 230 0.049
LTE4 20175 QPSK /20 1 50 25 2217 0.12 Back 11 0.031 1.92 0.060
*Larger than 5% drifts included to scaling factors
Maximum Conducted
q Power Measured q Reported
Band | Channel | iodulation | RB RB Drift Test Duty | “cartg | SANG | Tgprig Plot #
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor W/kg]
[dBm] [dBm] g d
LTES 20600 QPSK /10 1 24 25 22.87 0.03 Back 11 0.046 1.63 0.075
LTES5 20600 QPSK /10 25 12 25 22.08 -0.06 Back 11 0.038 1.96 0.075
LTES5 20450 QPSK /10 1 24 25 2273 -0.15 Back 11 0.060 1.69 0.102 13
LTES5 20525 QPSK /10 1 49 25 22.64 0.13 Back 11 0.052 1.72 0.090
Modulation RB RB Maximumly iconcicted Power Test Duty Measured Scalin Reported
Band | Channel /BW A Drift* s SAR1g 9 | sAR1g Plot #
[MHz] Size | Offset Power Power [dB] Position | Cycle [W/kg] Factor [W/kg]
[dBm] [dBm] 9 9
LTE 12 23095 QPSK /10 1 49 25 22.87 -0.05 Back 11 0.099 1.63 0.16
LTE 12 23095 QPSK /10 25 25 25 21.77 0.01 Back 1:1 0.100 2.10 0.21
LTE 12 23060 QPSK /10 1 49 25 22.62 -0.07 Back 11 0.141 173 0.24 14
LTE 12 23130 QPSK /10 1 24 25 22.71 -0.01 Back 11 0.103 1.69 0.18
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Modulation RB RB Maxinurjconcucted Power Test pu Measured Scalin Reported
Band Channel / BW ) Drift e ty SAR1g 9 SAR1g Plot #
[MHz] Size Offset Power Power [dB] Position | Cycle [W/kg] Factor [W/ko]
[dBm] [dBm] e &
LTE13 23230 QPSK/ 10 1 49 25 2271 0.21 Back 11 0.071 1.69 0.12
LTE13 23230 QPSK/ 10 25 12 25 21.92 -0.05 Back 1:1 0.065 2.03 0.13
LTE13 23205 QPSK /5 1 24 25 2274 0.03 Back 1:1 0.080 1.68 0.13 15
LTE13 23255 QPSK/ 5 1 0 25 22.81 0.06 Back 1:1 0.077 1.66 0.13
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Exposure Condition, 190mm Separation Distance with Kathrein A1569050902

antenna
Maximum Conducted Power Test pu Measured Scalin Reported
Band Channel TX slot Power Power Drift* Position P c?; SAR1g Fac to? SAR1g Plot #
[dBm] [dBm] [dB] ¥ W/kg] W/kgl
GPRS 850 190 3 33 28.54 0.24 Bottom 3:8 0.0045 2.95 0.013
GPRS 850 128 3 33 2833 0.12 Bottom 38 0.0044 293 0.013
GPRS 850 251 3 33 2849 0.32 Bottom 38 0.0073 3.04 0.022 16
*Larger than 5% drifts included to scaling factors
Maximum Conducted Power Test Du Measured Scalin Reported
Band Channel TX slot Power Power Drift* Position c c?; SAR1g Facto? SAR1g Plot #
[dBm] [dBm] [dB] ¥ [W/kgl] [W/kg]
GPRS 1900 661 3 30 24.73 0.46 Bottom 3:8 0.0023 3.74 0.009 17
GPRS 1900 512 3 30 24.73 0.18 Bottom 3:8 0.0003 3.37 0.001
GPRS 1900 810 3 30 24.53 -0.97 Bottom 38 0.0021 3.52 0.007
*Larger than 5% drifts included to scaling factors
Maxi
aximum Conducted Power Test Du Measured Scalin Reported
Band Channel Mode Drift o ty SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle W/kg] Factor W/kg]
[dBm] [dBm] 9 g
RMC
WCDMA 2 9400 12.2K 25 2244 0.05 Back 11 0.0042 1.80 0.007 18
RMC
WCDMA 2 9262 12.2K 25 2249 0.84 Back 1:1 0.0024 1.78 0.004
RMC
WCDMA 2 9538 12.9K 25 2238 0.21 Back 11 0.0034 1.83 0.006
*Larger than 5% drifts included to scaling factors
Maximuny Conducted Power Test Du Measured Scalin Reported
Band Channel Mode Drift* es ty SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle [W/kg] Factor W/kg]
[dBm] [dBm] 9 g
RMC
WCDMA 4 1413 12.0K 25 22.46 0.62 Back 1:1 0.0025 179 0.005
RMC
WCDMA 4 1312 12.2K 25 22.56 -0.19 Back 1:1 0.0005 1.75 0.001
RMC
WCDMA 4 1513 12.9K 25 2239 0.91 Back 11 0.0027 1.82 0.005 19
*Larger than 5% drifts included to scaling factors
Maximuny Conducted Power Test pu Measured Scalin Reported
Band Channel Mode Drift . ty SAR1g 9 SAR1g Plot #
Power Power [dB] Position Cycle W/kg] Factor W/kg]
[dBm] [dBm] 9 g,
RMC
WCDMA 5 4183 120K 25 23.03 0.14 Back 1:1 0.0037 157 0.006
RMC
WCDMA 5 4132 12.9K 25 232 0.97 Back 1:1 0.0037 1.51 0.006
RMC
WCDMA 5 4233 120K 25 23.11 0.28 Back 1:1 0.0057 155 0.009 20
*Larger than 5% drifts included to scaling factors
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Maximum | Conducted
q Power Measured q Reported
Gerdl || @i || RHCEMEGED | LS R Drifer | TSt | DU | Tgpig | SAng | Toapig | plot#
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor [W/ko]
[dBm] [dBm] g &
LTE2 18900 QPSK /20 1 50 25 2248 0.59 Back 11 0.0024 2.05 0.005
LTE2 18900 QPSK/ 20 50 25 25 21.41 -0.68 Back 11 0.0027 2.67 0.007 21
LTE2 18700 QPSK/ 20 1 50 25 21.77 0.08 Back 11 0.0013 2.10 0.003
LTE2 19100 QPSK/ 20 1 50 25 22.26 0.22 Back 11 0.0033 1.98 0.006
*Larger than 5% drifts included to scaling factors
Maximum Conducted
. Power Measured . Reported
el || @i || WHSEEED R RB Drift Test Duty | “cartg | SANI | Tgprig Plot #
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor W/kg]
[dBm] [dBm] 9 g
LTE 4 20300 QPSK/ 20 1 50 25 22.35 0.7 Back 11 0.0029 2.16 0.006 22
LTE 4 20300 QPSK/ 20 50 25 25 21.31 -0.22 Back 11 0.0021 2.46 0.005
LTE 4 20050 QPSK/ 20 1 50 25 21.61 N/A** Back 11 0.0002 218 0.000
LTE 4 20175 QPSK/ 20 1 50 25 22.17 -0.77 Back 11 0.0023 2.29 0.005
*Larger than 5% drifts included to scaling factors **Due to low E-field generated by DUT at the location of the drift measurement, the measurements are not applicable
Maximum Conducted
. Power Measured . Reported
Band Channel g et o '?B L Drift T?s,t uty SAR1g Scaling SAR1g Plot #
/ BW [MHz] Size Offset Power Power [dB] Position Cycle [W/kg] Factor W/kg]
[dBm] [dBm] 9 g
LTES 20600 QPSK/ 10 1 24 25 22.87 0.24 Back 11 0.0054 173 0.009
LTES 20600 QPSK/ 10 25 12 25 22.08 -0.02 Back 11 0.0043 1.96 0.009
LTES 20450 QPSK/ 10 1 24 25 22.73 -0.29 Back 11 0.0038 1.80 0.007
LTES 20525 QPSK/ 10 1 49 25 22.64 0.03 Back 11 0.0055 172 0.009 23
*Larger than 5% drifts included to scaling factors
Modulation RB RB Baxinunly Echdia Power Test Du Measured Scalin Reported
Band Channel / BW . Drift* .. ty SAR1g 9 SAR1g Plot #
[MHz] Size | Offset Power Power [dB] Position | Cycle [W/kg] Factor [W/kg]
[dBm] [dBm] g g
LTE 12 23095 QPSK/ 10 1 49 25 22.87 -0.54 Back 1:1 0.00019 1.85 0.0003 24
LTE 12 23095 QPSK/ 10 25 25 25 21.77 N/A** Back 1:1 0.00002 2.10 0.0000
LTE 12 23060 QPSK /10 1 49 25 22.62 N/A** Back 1:1 0.00005 1.73 0.0001
LTE 12 23130 QPSK /10 1 24 25 22.71 N/A** Back 1:1 0.000004 1.69 0.0000

*Larger than 5% drifts included to scaling factors **Due to low E-field generated by DUT at the location of the drift measurement, the measurements are not applicable
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Modulation RB RB Maxinurjconcucted Power Test pu Measured Scalin Reported
Band Channel / BW ) Drift e ty SAR1g 9 SAR1g Plot #
[MHz] Size Offset Power Power [dB] Position | Cycle [W/kg] Factor [W/ko]
[dBm] [dBm] e &
LTE 13 23230 QPSK/ 10 1 49 25 2271 0.71 Back 1:1 0.0008 2.00 0.002
LTE 13 23230 QPSK/ 10 25 12 25 21.92 -0.16 Back 1:1 0.0009 2.03 0.002
LTE 13 23205 QPSK/ 5 1 24 25 22.74 0.69 Back 1:1 0.0014 197 0.003
LTE 13 23255 QPSK/ 5 1 0 25 22.81 -0.05 Back 1:1 0.0016 1.66 0.003 25
*Larger than 5% drifts included to scaling factors
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APPENDIX A: PHOTOS OF THE DUT
Size of the DUT: 128mm x 86mm x 25mm.
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Figure A1 Hermes 2.1 LTE NAFTA
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Figure A2 Kathrein A1569050902 antenna
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Figure A3 Mercedes-Benz A2229056207 Shark Fin antenna
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Figure A4 Shark Fin antenna, Bottom test position, 35mm separation distance
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Figure A5 Kathrein A1569050902 antenna, Back test position, 190mm separation distance
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APPENDIX B: SYSTEM CHECK SCAN

Plot 1
Date/Time: 17/11/2021 12.58.45
Test Laboratory: Verkotan Oy
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:448

Communication System: UID 0, CW (0); Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz,Communication System
PAR: 0 dB; PMF: 1

Medium parameters used: f = 835 MHz; ¢ = 0.971 S/m; & = 41.99; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 835 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System_Check 835Mhz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.03 V/m; Power Drift = -0.16 dB Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.6 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 3.29 W/kg

Configuration/System_Check_835Mhz/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.29 W/kg

Wikg

3.290

2.633

1.977

1.320

0.663

0.00644
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Plot 2
Date/Time: 18/11/2021 10.13.02
Test Laboratory: Verkotan Oy
DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN:454

Communication System: UID 0, CW (0); Communication System Band: D750 (750.0 MHz); Frequency: 750 MHz;Communication System
PAR: 0 dB; PMF: 1

Medium parameters used: f = 750 MHz; o = 0.943 S/m; & = 41.718; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(10.51, 10.51, 10.51) @ 750 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System_Check_750Mhz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 50.02 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 3.25 W/kg

SAR(1 g) = 2.03 W/kg; SAR(10 g) = 1.34 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 21.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.1%

Maximum value of SAR (measured) = 2.87 W/kg

Configuration/System_Check_750Mhz/Area Scan (71x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.74 W/kg

Wikg

2.740

2.192

1.644

1.096

0.548
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Plot 3

Date/Time: 19/11/2021 10.41.40
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; PMF: 1

Medium parameters used: f = 1900 MHz; ¢ = 1.472 S/m; & = 39.346; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1900 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System_Check_1900Mhz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 85.07 V/m; Power Drift = -0.09 dB Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 9.47 W/kg; SAR(10 g) = 4.94 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 10.5 mm

Ratio of SAR at M2 to SAR at M1 = 53.3% Maximum value of SAR (measured) = 15.4 W/kg
Configuration/System_Check_1900Mhz/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 15.9 W/kg

Wikg

15.900

12.720

9.540

6.360

3.180
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Plot 4
Date/Time: 22/11/2021 10.19.36
Test Laboratory: Verkotan Oy
DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:2d075

Communication System: UID 0, CW (0); Communication System Band: D1800 (1800.0 MHz); Frequency: 1800 MHz;Communication
System PAR: 0 dB; PMF: 1

Medium parameters used: f = 1800 MHz; o = 1.388 S/m; & = 38.729; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(8.52, 8.52, 8.52) @ 1800 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System_Check_1800Mhz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 85.79 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.16 W/kg; SAR(10 g) = 4.81 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.8%

Maximum value of SAR (measured) = 13.9 W/kg

Configuration/System_Check_1800Mhz/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.4 W/kg

Wikg

14.400

11.520

8.640

h.760

2.880
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Plot 5

Date/Time: 23/11/2021 11.22.15
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; PMF: 1

Medium parameters used: f = 1900 MHz; ¢ = 1.458 S/m; & = 40.125; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1900 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System_Check_1900Mhz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 86.28 V/m; Power Drift = -0.08 dB Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.41 W/kg; SAR(10 g) = 4.9 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 9.1 mm

Ratio of SAR at M2 to SAR at M1 = 53.9% Maximum value of SAR (measured) = 14.7 W/kg
Configuration/System_Check_1900Mhz/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 15.6 W/kg

Wikg

15.600

12.480

9.360

6.240

3.120
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APPENDIX C: MEASUREMENT SCANS
Plot 6

Date/Time: 18.11.2021 12:56:06
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, GPRS850 3 Slot (0); Communication System Band: GPRS 850; Frequency: 836.6 MHz;Communication
System PAR: 4.265 dB; PMF:

Medium parameters used: f = 837 MHz; ¢ = 0.974 S/m; & = 41.448; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 836.6 MHz, Calibrated: 22.3.2021

®  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 Sn705; Calibrated: 26.4.2021
(] Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
e DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Harman Shark Fin GPRS 850, 3slots/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0831 W/kg

Harman Shark Fin GPRS 850, 3slots/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.991 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.394 W/kg

SAR(1 g) = 0.071 W/kg; SAR(10 g) = 0.030 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 3.6 mm

Ratio of SAR at M2 to SAR at M1 = 22.4%

Maximum value of SAR (measured) = 0.203 W/kg

Wikg
0.083

0.068

0.053

0.037

0.022

0.00661
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Plot 7

Date/Time: 22.11.2021 15:05:25
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, GPRS 3 Slots (0); Communication System Band: GPRS 1900 3slots; Frequency: 1880 MHz;Communication
System PAR: 4.265 dB; PMF:

Medium parameters used: f = 1880 MHz; o = 1.434 S/m; & = 38.599; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22.3.2021

®  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 Sn705; Calibrated: 26.4.2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Shark fin GPRS 1900/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.343 V/m; Power Drift = 0.25 dB

Peak SAR (extrapolated) = 0.0320 W/kg

SAR(1 g) = 0.015 W/kg; SAR(10 g) = 0.00898 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 = 49.4% Maximum value of SAR (measured) = 0.0230 W/kg

Harman Shark fin GPRS 1900/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0229 W/kg

Wikg
0.023

0.8

0.014

0.00923

0.00464

4.69e-00¢
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Plot 8

Date/Time: 22/11/2021 16.28.13
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 2; Frequency: 1880 MHz,Communication System PAR: 0
dB; PMF: 1.12202e-005

Medium parameters used: f = 1880 MHz; ¢ = 1.434 S/m; & = 38.599; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Shark fin WCDMA 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.327 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.0500 W/kg

SAR(1 g) = 0.023 W/kg; SAR(10 g) = 0.014 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 = 38.5%

Maximum value of SAR (measured) = 0.0376 W/kg

Harman Shark fin WCDMA 2/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0353 W/kg

Wikg
0.035

0.029

n.022

0.015%

0.0083

0.00155
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Plot 9

Date/Time: 22/11/2021 13.46.48
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 4; Frequency: 1752.6 MHz;Communication System PAR:
0 dB; PMF: 1.12202e-005

Medium parameters used (interpolated): f = 1752.6 MHz; 0 = 1.361 S/m; &, = 38.822; p = 1000 kg/m?3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.52, 8.52, 8.52) @ 1752.6 MHz; Calibrated: 22/03/2021

®  Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From
Previous Scan Used)), z = 31.0, -4.0

e  Electronics: DAE4 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Shark fin WCDMA 4 mid /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.721 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.144 W/kg

SAR(1 g) = 0.051 W/kg; SAR(10 g) = 0.028 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 34%

Maximum value of SAR (measured) = 0.105 W/kg

Harman Shark fin WCDMA 4 mid /Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0795 W/kg

Wikg
0.079

0.064

0.0485

0.033

0.7y

n.o01g2
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Plot 10

Date/Time: 18/11/2021 11.49.41
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 5; Frequency: 826.4 MHz,Communication System PAR: 0
dB; PMF: 1.12202e-005

Medium parameters used (interpolated): f = 826.4 MHz; 0 = 0.97 S/m; & = 41.492; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 826.4 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Shark fin WCDMA 5/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.492 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.348 W/kg

SAR(1 g) = 0.062 W/kg; SAR(10 g) = 0.025 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 3.6 mm

Ratio of SAR at M2 to SAR at M1 = 22.6%

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

Harman Shark fin WCDMA 5/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0738 W/kg

Wikg

0.074

0.060

0.047

0.033

0.0€19

0.00587
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Plot 11
Date/Time: 19/11/2021 17.08.08
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz); Frequency:
1880 MHz;,Communication System PAR: 0 dB; PMF: 1

Medium parameters used: f = 1880 MHz; ¢ = 1.458 S/m; & = 39.375; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
o DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Shark fin LTE 2, BW20, RB1, Offset 50 /Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0656 W/kg

Shark finL TE 2, BW20, RB1, Offset 50 /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.258 V/m; Power Drift = 0.08 dB Peak SAR (extrapolated) = 0.0820 W/kg

SAR(1 g) = 0.029 W/kg; SAR(10 g) = 0.017 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 = 30.6% Maximum value of SAR (measured) = 0.0575 W/kg

Wikg
0.058

0.046

0.035

0.023

0.0z

0.000634
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Plot 12
Date/Time: 22/11/2021 11.18.39
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID O, Generic LTE (0); Communication System Band: Band 4, E-UTRA/FDD (1710.0 - 1755.0 MHz); Frequency:
1745 MHz;Communication System PAR: 0 dB; PMF: 1

Medium parameters used (interpolated): f = 1745 MHz, o = 1.357 S/m; & = 38.83; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(8.52, 8.52, 8.52) @ 1745 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Shark fin LTE 4, BW20, RB1, Offset 50/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.377 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.114 W/kg

SAR(1 g) = 0.045 W/kg; SAR(10 g) = 0.025 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 = 38.8%

Maximum value of SAR (measured) = 0.0851 W/kg

Harman Shark fin LTE 4, BW20, RB1, Offset 50/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0683 W/kg

Wikg
0.050

0.040

0.031

0.022

0.mz2

0.00284
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Plot 13

Date/Time: 18/11/2021 14.55.04
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID O, Generic LTE (0); Communication System Band: Band 5, E-UTRA/FDD (824.0 - 849.0 MHz); Frequency: 829
MHz;Communication System PAR: 0 dB; PMF: 1

Medium parameters used: f = 829 MHz; o = 0.971 S/m; & = 41.479; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 829 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021
(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;
e  DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Harman Shark fin LTE5, BW10, RB 1, offset 24 /Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0743 W/kg

Harman Shark fin LTE5, BW10, RB 1, offset 24 /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.550 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.313 W/kg

SAR(1 g) = 0.060 W/kg; SAR(10 g) = 0.025 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 3.6 mm

Ratio of SAR at M2 to SAR at M1 = 24.2%

Maximum value of SAR (measured) = 0.165 W/kg

Wikg

0.165

0.133

0.100

0.068

0.036

n.o03z22
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Plot 14

Date/Time: 18/11/2021 16.39.48
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID O, Generic LTE (0); Communication System Band: Band 12, E-UTRA/FDD (698.0 - 716.0 MHz); Frequency: 704
MHz,Communication System PAR: 0 dB; PMF: 1

Medium parameters used: f = 704 MHz; o = 0.927 S/m; & = 41.877; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(10.51, 10.51, 10.51) @ 704 MHz, Calibrated: 22/03/2021

Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm
(Mechanical Surface Detection), z = -4.0, 31.0

e  Electronics: DAE4 Sn705; Calibrated: 26/04/2021
(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;
e  DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Harman Shark fin LTE12, BW10, RB 1, offset 49 low/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.217 W/kg

Harman Shark fin LTE12, BW10, RB 1, offset 49 low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.425 V/m; Power Drift = -0.07 dB Peak SAR (extrapolated) = 0.808 W/kg

SAR(1 g) = 0.141 W/kg; SAR(10 g) = 0.047 W/kg (SAR corrected for target medium)

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

Ratio of SAR at M2 to SAR at M1 = 18.9% Maximum value of SAR (measured) = 0.464 W/kg

Wikg
0.031

0.026

0.020

0.015

0.00957

0.00416
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Plot 15

Date/Time: 18/11/2021 19.17.04
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Mercedes-Benz A2229056207 Shark Fin antenna

Communication System: UID O, 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; PMF: 1

Medium parameters used (interpolated): f = 779.5 MHz, 0 = 0.953 S/m; & = 41.619; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(10.51, 10.51, 10.51) @ 779.5 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Shark fin LTE13, BW5, RB 1, offset 24/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.643 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.392 W/kg

SAR(1 g) = 0.080 W/kg; SAR(10 g) = 0.029 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 3.1 mm

Ratio of SAR at M2 to SAR at M1 = 22.7%

Maximum value of SAR (measured) = 0.238 W/kg

Harman Shark fin LTE13, BWS5, RB 1, offset 24/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.114 W/kg

Wikg
0.027

0.023

0.0€19

0.015%

0.010

0.00594

54

Copyright © Verkotan 2021 Document ID: FCC SAR report_ HERMES 1.5_1D5252 _27122021.docx



W
S,

(4 )
Verkotan = FINAS

T287 (EN ISO/IEC 17025)

72
"

Q
’//l//

NN
’//”Iuln\“\\

Plot 16
Date/Time: 17/11/2021 17.22.25
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, GPRS850 3 Slot (0); Communication System Band: GPRS 850; Frequency: 848.8 MHz;Communication
System PAR: 4.265 dB; PMF:

Medium parameters used: f = 849 MHz; o = 0.976 S/m; & = 41.966; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 848.8 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021
(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;
e  DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Harman Kathrein GPRS 850, 3slots /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.525 V/m; Power Drift = 0.32 dB

Peak SAR (extrapolated) = 0.0100 W/kg

SAR(1 g) = 0.00733 W/kg; SAR(10 g) = 0.00551 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 = 75.1% Maximum value of SAR (measured) = 0.00921 W/kg

Harman Kathrein GPRS 850, 3slots /Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00885 W/kg

Wikg
0.00885

0.00775

0.00665

0.00556

0.00446

0.00336
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Plot 17
Date/Time: 19/11/2021 12.54.35
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, GPRS 3 Slots (0); Communication System Band: GPRS 1900 3slots; Frequency: 1880 MHz;Communication
System PAR: 4.265 dB; PMF:

Medium parameters used: f = 1880 MHz; o = 1.458 S/m; & = 39.375; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;

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

Harman Kathrein GPRS 1900, 3 slots/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00416 W/kg

Harman Kathrein GPRS 1900, 3 slots/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.319 V/m; Power Drift = 0.46 dB Peak SAR (extrapolated) = 0.00494 W/kg

SAR(1 g) = 0.0023 W/kg; SAR(10 g) = 0.00115 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 = 46.3%

Maximum value of SAR (measured) = 0.00381 W/kg

Wikg
0.00381
0.00305
0.00229

0.00152

0.000762
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Plot 18
Date/Time: 19/11/2021 11.33.44
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 2; Frequency: 1880 MHz,Communication System PAR: 0
dB; PMF: 1.12202e-005

Medium parameters used: f = 1880 MHz; o = 1.458 S/m; & = 39.375; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22/03/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0

Electronics: DAE4 Sn705; Calibrated: 26/04/2021

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein WCDMA 2/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00589 W/kg

Harman Kathrein WCDMA 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.555 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.00691 W/kg

SAR(1 g) = 0.00415 W/kg; SAR(10 g) = 0.00215 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 = 55.1%

Maximum value of SAR (measured) = 0.00576 W/kg

Wikg

0.00513

D.00427

0.00311

0.00255

0.00169

D.000827
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Plot 19
Date/Time: 22/11/2021 18.33.05
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 4; Frequency: 1752.6 MHz;Communication System PAR:
0 dB; PMF: 1.12202e-005

Medium parameters used (interpolated): f = 1752.6 MHz; 0 = 1.361 S/m; &, = 38.822; p = 1000 kg/m?3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.52, 8.52, 8.52) @ 1752.6 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021
(] Phantom: SAR1_Phantom1_ELIl; Type: QD OVA 002 AA;
e  DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/FCC Harman Kathrein WCDMA 4 high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.318 V/m; Power Drift = 0.91 dB

Peak SAR (extrapolated) = 0.00613 W/kg

SAR(1 g) = 0.0027 W/kg; SAR(10 g) = 0.00169 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 = 43.6%

Maximum value of SAR (measured) = 0.00428 W/kg

Configuration/FCC Harman Kathrein WCDMA 4 high/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00448 W/kg

Wikg
0.00448
0.00358
0.00269

0.00179

0.000896
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Plot 20
Date/Time: 17/11/2021 16.06.43
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, WCDMA (0); Communication System Band: Band 5; Frequency: 846.6 MHz;Communication System PAR: 0
dB; PMF: 1.12202e-005

Medium parameters used: f = 847 MHz; ¢ = 0.976 S/m; & = 41.947; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 846.6 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein WCDMA 5 /Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00742 W/kg

Harman Kathrein WCDMA 5 /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm Reference Value = 2.379
V/m; Power Drift = 0.28 dB

Peak SAR (extrapolated) = 0.00847 W/kg

SAR(1 g) = 0.00568 W/kg; SAR(10 g) = 0.00423 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 = 65.9%

Maximum value of SAR (measured) = 0.00718 W/kg

Wikg
0.00718

0.00594

0.0047

0.00346

0.00223

0.000988
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Plot 21
Date/Time: 19/11/2021 15.06.59
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz); Frequency:
1880 MHz;,Communication System PAR: 0 dB; PMF: 1

Medium parameters used: f = 1880 MHz; ¢ = 1.458 S/m; & = 39.375; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.33, 8.33, 8.33) @ 1880 MHz; Calibrated: 22/03/2021

e  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 Sn705; Calibrated: 26/04/2021

(] Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein LTE 2, BW20, RB50, Offset 25/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.624 V/m; Power Drift = -0.68 dB

Peak SAR (extrapolated) = 0.00846 W/kg

SAR(1 g) = 0.00271 W/kg; SAR(10 g) = 0.00175 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 = 69.9%

Maximum value of SAR (measured) = 0.00426 W/kg

Harman Kathrein LTE 2, BW20, RB50, Offset 25/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00596 W/kg
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Plot 22

Date/Time: 22/11/2021 18.49.17
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 4, E-UTRA/FDD (1710.0 - 1755.0 MHz); Frequency:
1745 MHz;Communication System PAR: 0 dB; PMF: 1

Medium parameters used (interpolated): f = 1745 MHz, o = 1.357 S/m; & = 38.83; p = 1000 kg/m?3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(8.52, 8.52, 8.52) @ 1745 MHz; Calibrated: 22/03/2021

e  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 Sn705; Calibrated: 26/04/2021

e  Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein LTE 4, BW20, RB1, Offset 50/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00464 W/kg

Harman Kathrein LTE 4, BW20, RB1, Offset 50/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.182 V/m; Power Drift = 0.70 dB

Peak SAR (extrapolated) = 0.00522 W/kg

SAR(1 g) = 0.00291 W/kg; SAR(10 g) = 0.0014 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 = 48.8%

Maximum value of SAR (measured) = 0.00402 W/kg
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Plot 23

Date/Time: 17/11/2021 18.58.59
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

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; PMF: 1

Medium parameters used (interpolated): f = 836.5 MHz; 0 = 0.972 S/m; & = 41.99; p = 1000 kg/m?3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(9.98, 9.98, 9.98) @ 836.5 MHz; Calibrated: 22/03/2021

®  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 Sn705; Calibrated: 26/04/2021

e  Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein LTE5, BW10, RB 1, offset 49 mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.323 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.00753 W/kg

SAR(1 g) = 0.00546 W/kg; SAR(10 g) = 0.00411 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 = 77.6%

Maximum value of SAR (measured) = 0.00679 W/kg

Harman Kathrein LTE5, BW10, RB 1, offset 49 mid/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00684 W/kg
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Plot 24
Date/Time: 18/11/2021 21.32.28
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 12, E-UTRA/FDD (698.0 - 716.0 MHz); Frequency:
707.5 MHz;,Communication System PAR: 0 dB; PMF: 1

Medium parameters used (interpolated): f = 707.5 MHz; 0 = 0.928 S/m; &, = 41.867; p = 1000 kg/m?>

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(10.51, 10.51, 10.51) @ 707.5 MHz; Calibrated: 22/03/2021

e  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 Sn705; Calibrated: 26/04/2021

e  Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Kathrein LTE12, BW10, RB 1, offset 49 mid/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00135 W/kg

Harman Kathrein LTE12, BW10, RB 1, offset 49 mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.8000 V/m; Power Drift = -0.54 dB

Peak SAR (extrapolated) = 0.00107 W/kg

SAR(1 g) = 0.000186 W/kg; SAR(10 g) = 5.53e-005 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 = 48.2%

Maximum value of SAR (measured) = 0.00107 W/kg
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Plot 25

Date/Time: 18/11/2021 20.05.01
Test Laboratory: Verkotan Oy
DUT: Hermes 2.1 LTE NAFTA with Kathrein A1569050902 antenna

Communication System: UID O, Generic LTE (0); Communication System Band: Band 13, E-UTRA/FDD (777.0 - 787.0 MHz); Frequency:
784.5 MHz;,Communication System PAR: 0 dB; PMF: 1

Medium parameters used (interpolated): f = 784.5 MHz; ¢ = 0.955 S/m; & = 41.609; p = 1000 kg/m?>

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN7447; ConvF(10.51, 10.51, 10.51) @ 784.5 MHz; Calibrated: 22/03/2021

®  Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From
Previous Scan Used)), z = 31.0, -4.0

e  Electronics: DAE4 Sn705; Calibrated: 26/04/2021

e  Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Harman Katherine LTE13, BW5, RB 1, offset 0 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.334 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.00383 W/kg

SAR(1 g) = 0.00161 W/kg; SAR(10 g) = 0.000953 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 = 64.3%

Maximum value of SAR (measured) = 0.00229 W/kg

Harman Katherine LTE13, BW5, RB 1, offset 0 2/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.00246 W/kg
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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: EX3-7447_Mar21

CALIBRATION CERTIFICATE |

Object EX3DV4 - SN:7447
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: March 22, 2021

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: CC2552 (20x) 31-Mar-20 (No. 217-03106) Apr-21

DAE4 SN: 660 23-Dec-20 (No. DAE4-660_Dec20) Dec-21

Reference Probe ES3DV2 SN: 3013 30-Dec-20 (No. ES3-3013_Dec20) Dec-21

Secondary Standards 1D ) Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-20) In house check: Jun-22

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-20) In house check: Jun-22

Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician /%é éd,_
Approved by: Katja Pokovic Technical Manager % %;

Issued: March 23, 2021

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

Certificate No: EX3-7447_Mar21 Page 1 of 9
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March 22, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7447

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)*)® 0.41 0.42 0.42 +10.1%
DCP (mV)°® 94.4 91.5 100.1
Calibration Results for Modulation Response
uiD Communication System Name A B c D VR Max Unct
dB dBvuV dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 0.00 1404 | £33% | t47%
Y 0.0 0.0 1.0 148.8
z 0.0 0.0 1.0 145.0

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).

® Numerical linearization parameter: uncertainty not required.

= 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: EX3-7447_Mar21

Copyright © Verkotan 2021
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March 22, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7447

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MHz)® | Permittivity" (S/m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
13 55.0 0.75 14.92 14.92 14.92 0.00 1.00 +13.3%
750 41.9 0.89 10.51 10.51 10.51 0.48 0.80 +12.0%
900 41.5 0.97 9.98 9.98 9.98 0.37 0.98 +12.0%
1750 40.1 1.37 8.52 8.52 8.52 0.36 0.86 +12.0%
1950 40.0 1.40 8.33 8.33 8.33 0.30 0.86 +12.0%
2150 39.7 1.53 8.22 8.22 8.22 0.31 0.86 +12.0%
2300 39.5 1.67 8.10 8.10 8.10 0.34 0.90 +12.0%
2450 39.2 1.80 7.85 7.85 7.85 0.31 0.90 +12.0%
2600 39.0 1.96 7.69 7.69 7.69 0.27 0.90 +12.0%
3300 38.2 2.71 7.00 7.00 7.00 0.30 1.30 +131%
5250 35.9 4.71 5.25 5.25 5.25 0.40 1.80 +13.1%
5600 35.5 5.07 4.53 4.53 4.53 0.40 1.80 +131%
5750 35.4 5.22 4.63 4.63 4.63 0.40 1.80 +13.1%

< 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.

FAt 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 (z and o) is restricted to + 5% The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.

2 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: EX3-7447_Mar21

Copyright © Verkotan 2021
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

SAR Reference Dipole Calibration Report

Ref: ACR353.1.18.SATUA

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 750 MHZ
SERIAL NO.: SN 42/17 DIP 0G750-454

Calibrated at MVG US
2105 Barrett Park Dr, - Kennesaw, GA 30144

AN ey,

SN 7,
-5

%7~y [AccREDITED)

e

Calibration Date: 12/19/18

Summary:

This document presents the methed and results from un accredited SAR reference dipole calibration
petformed in MVG USA using the COMOSAR test bench

All calibration results are traceable o
national metrology institutions.
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Kef ACRISLLIESATUA

1200 40015% 14045 %
1500 400:5% 14015 %
B 1850 A005% 14015 %
2000 40.015% 14025%
2100 39.815% 14945%
2300 39545% 16745%
2050 39215% 1.8015%
2600 390:5% 1.9645%
3000 3B345% 24045%
3500 379:5% 2.9145%

72 SARMEASUREMENT RESULT WITH HEAD LIOUID

The IEEE Std. 1528 and CEI[EC 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 | W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 2049 SAM71
Probe SN 1811 EPGI22
Liqusd Head Liquid Values: eps” : 40.0 sigma : 0.93
| Distance between dipole center and liquid 15.0 mm
Areg sean resolution dy=Bmim/dy-8mm
Zoon Scan Resolution dx=8 mm/dy=8mm'dz=5Smm
Fregueacy 750 MHz
| Input power 20 dBm
Liguid Temp ¢ 21*C
Lsb Temperature 21°C
Lab Humidity 45 %
e 15 S8 (W/kg/W) 10 SAR (W/kg/W)
300 285 154
450 458 106
750 BAY 2.52 (0.85] 555 5,62 (0.56)
835 9,56 6.22
S00 10.% 699
1450 29 16
1500 s 168
1640 242 184
1750 £ 193
1800 34 201
Page: /11
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SAR Reference Dipole Calibration Report

Ref: ACR.84.3.20MVGB.A

VERKOTAN LTD.
ELEKTRONITKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 448

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

Calibration date: 03/23/2020
vy, cofrac
SN

HacweA

e
{"._//f;\\ NN
Wi A

FTALONRAGE

Accreditations ¥2.0T89 and V26814
Soope avidiobie on wwvw codnc. i

| Summary:

| This document presents the method and results from an accredited SAR reference dipole calibration
| performed at MV, using the COMOSAR test berch. The test results covered by accreditation are
traceable o the International System of Units (S1).
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Ref: ACRSE320MVGE A

2300 395+10% 167210 %
| 2430 392 410% 180110 %
| 2800 15.0410% 196 410%
i 3000 BS:10% 240 110%
j_ 1500 1NG40% 291410% | J
7.3 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 | W forward power. In
bracket, the measured SAR is given with the used input power.

Froquency
MHz 15 5AR (W/ke/W) 10 £ SAR (W/kg/W)
200 285 194
450 .58 106
750 849 558
835 256 9.38 (0,94} 622 5.94 (0,59}
900 105 6.99
1450 5 6
1500 05 16.8
1540 22 18.4
1750 6.4 193
1200 ama 201
1900 9.7 05
1950 205 ws
2000 411 211
2100 425 219
2300 427 233
2450 524 24
2600 %53 24,8
3000 633 25.7
3500 67.1 25 |

Page; &10
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SAR Reference Dipole Calibration Report

Ref : ACR.352.4.20.MVGB.A

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ

SERIAL NO.: SN 2D075

Calibrated at MVG MVG

Z.1. de la pointe du diable
Technopdle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 12/17/20
e, cofrac

Z

i]\\_—// %
o
é,{ﬁ‘\?

ol ETALONNAGE

Accreditations #2-67 89 and #2-6814
Scope available on www cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.
national metrology institutions.

All calibration results are traceable to

Copyright © Verkotan 2021
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.351420.MVGBA

7.1 HEAD LIOUID MEASUREMENT

FrE:;:fI"c"' Relative permittivity (e) Conductivity () 5/m
required measured required measured
300 453 210 % 087 £10 %
450 435 210% 0.87 £10 %
750 41.9210% 0.89 210 %
835 415210 % 0,90 £10 %
900 41.5210% 0.97 £10 %
1450 40.5 210 % 1.20 210 %
1500 40.4 210 % 1.23#10%
1640 40.2 210 % 1.31210%
1750 40.1 210 % 137210 %
1800 4000 210 % 43.7 1.40 £10 % 134
1300 40,0 210 % 1.40 210 %
1350 40.0 210 % 1.40 210 %
2000 4000 210 % 1.40 £10 %
2100 39.8:10% 1.49 £10 %
2300 395210 % 1.67 10 %
2450 39.2 210 % 1.80£10 %
2600 39.0 £10 % 1.96 £10 %
3000 385210 % 2,40 £10 %
3300 38.2:10% 271210 %
3500 3759210% 2.91 #10 %
3700 ITT 0% 312 #10%
3500 375:10% 332210 %
4200 37.1:10% 3.63 10 %
4600 36.7 210 % 4,04 210 %
4900 36.3 10 % 43510 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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.

Page: 811
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SAR REFERENCE DIFOLE CALIBRATION REFORT Ref: ACR.3524 20.MVGE.A
Software OPENSAR V5
Phantom SN 13/09 SAM6R
Probe SN 41/18 EPGO333
Liguid Head Liguid Values: eps” - 43.7 sigma : 1.34
Dristance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=Bmm
Zoon Scan Resolution dx=8mm/dy=8Bmm/dz=5mm
Frequency 1800 MHz
Input power 20 dBm
Liguid Temperature 20 +-1°C
Lab Temperature 20 +-1°C
Lab Humidity 30-70 %
F'E:qﬁ"“' 1. g SAR (W/kg/W) 10 g SAR [W/kg/W)
required measured required measured
300 285 104
450 4.58 3.06
750 8.49 5.55
835 9.55 622
900 10.9 699
1450 29 16
1500 305 16.8
1640 342 18.4
1750 36.4 19.3
1800 334 39.44 (3.94) 201 20.87 (2.09)
1900 39.7 20.5
1850 40.5 209
2000 411 211
2100 436 19
2300 4a.7 233
2450 52.4 24
2600 553 24.6
3000 63.8 25.7
3300
3500 67.1 25
3700 67.4 24.2
3900
4200
4600
4300
Page: %11
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SAR Reference Dipole Calibration Report

Ref: ACR.84.5.20. MVGB.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SEEI{\L N(_)T: SN 511

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

Calibration date: 03/23/2020
aviyy,  cofrac
N

= =
;I\_,_/ =
T
NS
KA

ETALONNAGE

Accreditations ¥2-6789 ind £2-68 14
Scope available on www.cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration

performed at MVG, using the COMOSAR test bench. The test results covered by accreditation are
traceable to the International System of Units (SI).

Copyright © Verkotan 2021
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Ref: ACR.E4S20MVGB.A

3000 415£1%, 25.0 41 %, 3621%.
3500 37.0:1 %, 26.4 £1%. 3621
3700 N7£1% 264 21%. 36£1%.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEIIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liguid 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 deseribed distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software OFPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 41718 EPGO333
Liguid Head Liquid Values: eps’ : 38,5 sigma : 1,45
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mny/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=3mm
Frequency 1900 MHz
| Input power 20 dBm
Liguid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity E 30-80 %
7.2 HEAD LIQUID MEASUREMENT
"‘:A':;‘“ Relstive permittivity (') Conductivity () $/m
required measurad required measured
300 453210% 087:10%
450 43.5210% 087:210%
750 419210 % 0.89:10%
835 41.5210% 090:10%
200 41.5210% 097:10%
1450 40.5210% 120210%
1500 404:10% 123210%
1640 40.2210% 131:0%
1750 40.1210% 137:210%
1800 400210 % 140:10%
1500 40010 % 385 140210% 145
1950 40.0 £10 % 1.40210%
2000 40.0+10% 140410 %
2100 398+10% 149210%
Page: 7010
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR84.520 MVGB.A
2300 395:210% 1.67210%
2450 392:10% 1.80+£10%
2600 390210 % 196410 %
3000 385210% 240210 %
3500 375:210% 291210%

7.3 MEASUREMENT RESULT

The IEEE Std, 1528 and CELTEC 62209 standards state that the system validation measurements
should produce the SAR wvalues 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.

= 1£.SAR (W/kg/W) 10 2 SAR (W/kg/W)
= FET =
30 2.85 154
B 450 4.58 3.08
750 849 5.55
835 956 6.22
200 10.9 639
1450 3 16
1500 05 168
1640 342 18.4
1750 354 193
1800 384 201
1900 39.7 37.10(3.711) 205 1914 (1.97)
1950 40.5 208
2000 411 211
2100 416 219
2300 487 223
2450 524 24
2600 55.3 246
3000 Gl E 25.7
3500 67.1 25
Page: 810
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