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1. SUMMARY OF SARTEST REPORT
1.1 Test Details

Device under Test (DUT):

W
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Finnish Accreditation Service z, ///\% S

T287 (EN ISO/IEC 17025)

Product: Data Acquisition SONO HUB
Manufacturer: Vemaventuri AB

Model: HUB-1

IMEI/Serial Number: 353500727306849, 353500727326391
HW ID: HV01MKO04

FCC ID Number:

Host ID: 2A60FPICHBMO02
Contains transmitter module XPYUBX21BEOQ1

DUT Number:

20287, 20280

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

26.09.2024 - 07.10.2024

Notes:

Document history & changes:

This report replaces test report FCC_SAR report_SONO
Hub.ID6663d_07112024. Photos have been moved to separate
document.

Document ID:

FCC_SAR report_SONO Hub ID6663d_05092025.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

Kalle Orava, Jesper Varis

FCC Test Firm Designation Number:

FI0005

Copyright © Verkotan 2025

Document ID: FCC_SAR report_SONO Hub 1D6663d_05092025.docx



W
S,

N
=

Verkotan = FINAS e

Finnish Accreditation Service 7\
T287 (EN ISO/IEC 17025) KOTAMN

Q)

/
s,

/gu\

/,/Il

1.2 Maximum Results

The maximum reported* SAR values for Extremity-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 Extremity SAR;q4is 4.0 W/kg.

1.2.1 Standalone SAR

System Highest Reported* S:::x[:;léla(ga]tiir; :);t:::::g Exposure Condition, Result
LTE 2 249 PASS
LTE 4 1.98 PASS
LTES 0.30 PASS

LTE 12 0.97 PASS

LTE 13 0.55 PASS

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

1.2.2 Maximum Drift

Maximum Drift During Measurements

-0.75dB*
*Larger than 5% drifts included to scaling factors
1.2.3 Measurement Uncertainty
Expanded Uncertainty (k=2) 95 % +219 %

4 (61)
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

Finnish Accreditation Service
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The DUT is a handheld device and is connected to the sensor through M16 connector and
RS485 interface. The sensor is a probe which measures the water content in fresh concrete.

Photos of the DUT are shown in appendix A.

Device Category

Portable

Exposure Environment

General population uncontrolled

2.1 Supported Frequency Bands and Operational Modes

Copyright © Verkotan 2025

Modes of Transmitter Frequency
Operation Range [MHz]
s - LTE 2 1850 - 1910
requency bands LTE4 1710 - 1755

LTE S 824 - 849

LTE 12 698 - 716

LTE 13 777 - 787

5(61)
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3. OUTPUT POWER

3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

LTE Output power Tolerance + | Max Output Power
[dBm] [dB] [dBm]
LTE 2 23 2 25
LTE 4 23 2 25
LTE 5 23 2 25
LTE 12 23 2 25
LTE 13 23 2 25

Copyright © Verkotan 2025
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3.2 Tested conducted power
Measured conducted output power at transmitting antenna connector;

The DUT is LTE Cat 1 device and has limited data rate up to 5 Mb/s in uplink, for this reason
the resource block allocations for 16QAM modulation vary from the KDB 941225 D05 SAR for
LTE Devices v02r05.

Ba["njlﬁz?w Modulation RBs RB Start 12?6.1:"’;%2 f;;?;m 1::;;_139 :ﬁz 3GPP MPR [dB]

0 23.1 2341 2361
1 2 2348 2364 2363

5 2322 2337 2361 0
QPsK 0 2346 2351 2369
3 1 2347 2362 2373
3 2343 2359 2362
6 0 2245 2258 2265
B2/ BW:1.4 0 2199 2222 2229
1 2 2206 22.1 2232

5 2204 2208 223 1
16QAM 0 225 2247 2264
3 1 2247 2259 2281
3 2252 2272 2275

6 0 2163 2144 2174 2

Ba[“h%z?w Modulation RBs RB Start 12'5"1'.158‘332 f;;i:g‘; 1:35‘1:3:2 3GPP MPR [dB]

0 2353 2336 2358

1 7 2377 2353 2359 0
14 2331 2356 235
QPsK 0 226 2255 2264
8 3 2258 225 2268
7 2246 2263 2267

15 0 2239 2261 2267 1
B2 /BW3 0 2205 2205 2222
1 7 2211 2223 2223
14 2166 2206 2217
16QAM 0 214 2148 2144

8 3 214 215 2152 5
7 2129 215 2158
15 0 2141 2163 2157

761
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T R TN AR A R A
0 2332 2335 2352
1 12 2336 2358 2355 0
24 2336 2326 2375
QPSK 0 225 22.54 2268
12 6 2257 2261 2262
13 2257 2251 2264
25 0 2255 2257 2261 1
B2 /BWS 0 2198 2168 2214
1 12 22.11 2212 22.14
24 220 2143 2214
16QAM 0 2127 2138 2152
12 6 2141 2155 2148 5
13 2134 2152 2141
25 0 2141 2144 2152
Ba["n%z']sw Modulation RBs RB Start f;_,; iﬁ:loz f:é(:i:\:m f;;i;:‘: 3GPP MPR [dB]
0 2346 2331 23.64
1 24 2354 2363 2378 0
49 2353 236 23.54
QPSK 0 2255 2261 22.66
25 12 22.69 2255 22.66
25 225 225 2267
. 50 0 2254 2251 226 1
2 B 0 22.04 22.26 2232
1 24 22.15 22.12 22.18
49 21.86 2187 2194
16QAM 0 2153 2158 2162
25 12 2162 215 2161 )
25 2148 2143 2145
27 0 2138 2156 2153
A R AR A A
0 2337 234 2343
1 37 2354 2376 23.86 0
74 2358 2344 237
QPSK 0 2252 2257 2259
36 19 2252 22.56 2262
39 2252 2251 2251
75 0 2244 2256 2254
B [ BN 0 2217 2242 22.16 1
1 37 2228 2245 22.55
74 22.02 21.79 2198
16QAM 0 22.26 224 22.59
12 8 2241 2261 2282
16 22.59 2263 22.64
27 0 2144 215 2145 2
8 (61)
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B"’mlﬁw Modulation RBs RB Start f;s‘;*zm f;;shzzg f;;?\;g‘: 3GPP MPR [dB]
0 2361 2345 2359
1 50 2366 236 2372 0
99 2353 2348 2362
QPSK 0 2261 2275 2267
50 25 2258 2259 2263
50 2259 2254 2268
100 0 226 2253 2256
B2/ BW20 0 2222 2226 2195 ]
1 50 2261 2244 2258
99 2208 2208 2197
16QAM 0 2234 2246 2243
12 8 2266 2257 227
16 2242 2268 2264
27 0 2135 2156 2138 2
Band / BW ) CH:19957 CH:20175 CH:20393
[MHz] LSl RBs L 17107 MHz | 17325 MHz | 17543 MHz |>CFP MPRIdB]
0 232 2314 230
1 2 233 2327 2319
5 2325 2318 2313 o
QPsK 0 2321 2323 2324
3 1 233 2336 2329
3 2322 233 2327
, 6 0 2214 2234 2225
B4/BW14 0 2182 2216 2176
1 2 2145 220 2182
5 214 2189 2177 1
16QAM 0 2223 225 2231
3 1 2227 2245 2234
3 2228 2246 2227
6 0 2112 2157 2149 2
Band / BW . CH:19965 CH:20175 CH:20385
[MHz] R LB S 1711.5 MHz | 1732.5MHz | 1753.5MHz |>°"" MPRIdB]
0 2302 2345 2291
1 7 2311 2336 2314 0
14 2321 2327 2316
QPSK 0 2231 2239 222
8 3 2228 2232 2218
7 2232 2234 2218
15 0 2227 2236 2214 1
B4 /BW3 0 2169 2191 2171
1 7 221 2204 21388
14 2191 2182 2154
16QAM 0 2117 213 2114
8 3 2127 2123 21.16 5
7 2127 2129 21.09
15 0 2122 2138 2123
9 (61)
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Band / BW . CH:19975 CH:20175 CH:20375
[MHz] LCELLE RBs RB Start 17125 MHz | 17325 MHz | 1752.5 MHz | 07" MPRIdB]
0 2314 2327 2302
1 12 232 2325 2343 0
24 2311 2309 2327
QPSK 0 2223 2239 2232
12 6 223 2232 223
13 2241 2234 2242
25 0 2227 2245 2227 1
B4 /BW:S 0 2173 2154 2175
1 12 2227 2214 218
24 2184 2168 2175
16QAM 0 2098 212 2102
12 6 2127 2123 210 5
13 2118 2125 21.13
25 0 2134 213 2111
Ba["n%z']sw Modulation RBs RB Start f;':‘:\::ﬂ 15;'22: :\;I’f'z frsg?\::(: 3GPP MPR [dB]
0 2321 2318 2301
1 24 2333 2345 2337 0
29 2324 2316 2325
QPsK 0 2247 2243 2224
25 12 2243 2243 2234
25 2231 2232 2227
. 50 0 2233 2236 222 1
B4 /BW:10 0 214 2193 2173
1 24 2173 2193 2184
29 2146 2152 2161
16QAM 0 2124 2138 2104
25 12 2142 2136 2125 5
25 2133 2125 2118
27 0 2119 2139 213
Band / BW . CH:20025 CH:20175 CH:20325
[MHz] R LB S 1717.5 MHz | 1732.5MHz | 1747.5MHz |2°"" MPRIdB]
0 2314 2334 2339
1 37 236 2355 2352 0
74 2336 2316 2338
QPsK 0 224 2246 222
36 19 2233 2245 2224
39 2226 2227 2218
75 0 2236 2239 2217
B4 /BWAS 0 2186 2221 2202 ]
1 37 222 2223 2209
74 2162 215 217
16QAM 0 2223 2238 2204
12 8 2261 2227 2238
16 2228 2238 2231
27 0 2131 2127 212 2
10 61)
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B"’mlﬁw Modulation RBs RB Start f;'z‘g?\::'s_ﬂ 15;'2"2::\;"32 f;f{i(.’ﬁffl 3GPP MPR [dB]
0 2332 2346 2352
1 50 2342 2355 23.18 0
99 2329 2334 233
QPSK 0 2246 2252 2257
50 25 2246 2246 2241
50 2243 2236 2226
100 0 2237 2239 2233
B4 /BW:20 0 2203 2227 2218 ]
1 50 2221 2221 2201
99 2157 2154 2183
16QAM 0 2217 225 2226
12 8 2256 2264 2242
16 2232 2255 2243
27 0 2135 213 2147 2
Ba["n%z']sw Modulation RBs RB Start :Z'ﬁoh‘:l(:z ;:;;go;z:; :;:ioafz 3GPP MPR [dB]
0 2176 2173 2192
1 2 2178 2172 2208
5 2173 2164 2204 0
QPSK 0 2171 218 2211
3 1 2177 2181 2216
3 2176 2177 2215
, 6 0 2075 2073 2101
BS/BW1.4 0 2043 2049 2083
1 2 2052 2055 208
5 2054 205 2075 1
16QAM 0 2073 2067 2096
3 1 2038 2093 2124
3 2077 2091 2105
6 0 1961 19.97 2025 2
Ba["n%z?w Modulation RBs RB Start :2';‘;0“‘;1:2 :3:‘;0;2;’2 :4';'.20,3'3;_'52 3GPP MPR [dB]
0 2149 2172 2179
1 7 2174 2165 2191 0
14 217 2156 21388
QPSK 0 2071 208 2121
8 3 2076 2073 21.14
7 2079 2073 2105
15 0 207 2081 2113 1
BS /BW3 0 2033 2042 2054
1 7 2079 204 2038
14 2018 2039 2061
16QAM 0 195 19.78 2003
8 3 19.74 1967 2003 >
7 19.73 197 2002
15 0 19.72 19.66 200
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B"’mlﬁw Modulation RBs RB Start :2";?&2'_'52 ;3";:?0;2'_'52 :4";';0&2“52 3GPP MPR [dB]
0 215 2166 2191
1 12 2195 217 2226 0
24 218 2152 2184
QPSK 0 2077 2074 211
12 6 2077 2076 2103
13 207 207 2099
25 0 2075 2072 210 1
BS /BWS 0 207 204 2048
1 12 2068 2049 2061
24 2034 2042 204
16QAM 0 1955 1951 19.99
12 6 19.66 1947 1992 5
13 19.75 1948 1971
25 0 1972 1958 1991
Ba["n%z']sw Modulation RBs RB Start 22;2&452 :;;iioslﬁ’z ‘;22&633 3GPP MPR [dB]
0 2177 2145 2159
1 24 2183 2178 2205 0
29 2181 2186 2207
QPsK 0 2085 2085 2099
25 12 2096 2075 2103
25 207 2072 2096
. 50 0 2074 2081 2097 1
B5 /BW:10 0 2005 2039 204
1 24 2052 2045 2077
29 2012 203 2045
16QAM 0 19.82 1971 19.86
25 12 19.93 197 19.92 5
25 1974 1968 19.94
27 0 19.68 1955 1972
Ba["n%z?w Modulation RBs RB Start é';‘fm}z f;;f&ﬁz 7c1|-;:§3|s1/|7|-|3z 3GPP MPR [dB]
0 228 2297 2284
1 2 2295 2307 2302
5 2301 2302 2301 o
QPSK 0 229 2295 2298
3 1 2304 2305 230
3 2305 2305 2299
6 0 2198 2214 221
B12 /BW:14 0 2168 2182 218
1 2 2169 2145 2165
5 2171 2155 2145 1
16QAM 0 2199 2202 2211
3 1 2215 2209 2219
3 2222 2215 2205
6 0 2093 2095 2103 2
12 61)
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B"’mlﬁw Modulation RBs RB Start f;':,:?&ﬁz f;;f&?fz f:}_ii’ﬁz 3GPP MPR [dB]
0 229 2288 2295
1 7 2305 2302 2298 0
14 2297 2291 22.86
QPSK 0 2209 2211 2223
8 3 2207 2209 2212
7 2211 2218 2202
15 0 2199 2205 222 1
B12 /BW:3 0 2152 2175 2171
1 7 2205 219 2177
14 2171 2155 21.09
16QAM 0 2106 2107 2107
8 3 2111 2107 21.18 5
7 2123 2107 2102
15 0 21.09 2122 2116
Ba["n%z']sw Modulation RBs RB Start f;:f&fz 7(:0"_":?3&9'_:-’1 7‘:1';52_,3“1,;51 3GPP MPR [dB]
0 2279 2279 2262
1 12 2318 2298 2238 0
24 2295 2284 2282
QPsK 0 2193 2205 2204
12 6 220 2211 2216
13 2198 2211 2204
. 25 0 220 2202 2205 1
B12 /BW:S 0 2154 217 2155
1 12 2196 2212 2183
24 2149 2147 20.88
16QAM 0 2098 2084 209
12 6 2102 2098 2105 5
13 2102 2097 2089
25 0 2102 2101 2122
Ba["hjl_/lz?w Modulation RBs RB Start %‘f:::: f;;f&ﬁz ?,';'12:,'1;2 3GPP MPR [dB]
0 2276 2257 2305
1 24 231 227 2303 0
49 2297 2307 2287
QPsK 0 2197 2207 2221
25 12 2201 2205 2224
25 2201 2216 2211
50 0 2201 2205 2205 1
B12 /BW:10 0 2122 2165 2157
1 24 216 2165 2112
49 215 2184 2135
16QAM 0 2093 2095 2102
25 12 2099 2133 21.11 >
25 21.04 212 2109
27 0 2112 2102 2103
13 61)
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Ba;’n%z';w Modulation RBs RB Start f_gf:;"_fz ?I';éz:nz:: f;::iﬁﬁ 3GPP MPR [dB]
0 2277 2254 2249
1 12 2265 2267 2254 0
24 2268 2254 2243
QPSK 0 2175 2169 2179
12 6 2176 2188 2173
13 218 2178 2163
25 0 2182 2173 2171 1
B13 /BW:S 0 2154 214 2146
1 12 2144 218 2152
24 2133 21.08 2095
16QAM 0 2053 2057 2084
12 6 2054 2075 2065 5
13 2077 2081 2054
25 0 2072 2076 2096
. CH:23230
Band / BW [MHz] Modulation RBs RB Start 8% Mz 3GPP MPR [dB]
0 2252
1 24 2275 0
49 2253
QPsK 0 2177
25 12 2184
25 2167
50 0 2172 1
B13 /BW:10 5 S15s
1 24 2141
49 2101
16QAM 0 2071
25 12 208 5
25 2076
27 0 2064
14 (61)
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4. TEST EQUIPMENT

Dasy 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.

Remote Signal lamps Shielded Room
Short cut - A ’
- = Control
! Box
Teach Pendant | .‘:_:
e | — Light Beamn
L
Measurement Server DASY rd
om [ [ .
B 8] e - " / et
{ goda ) e p ‘?‘5“ I~ oat
0 e
- -’V Pkl proke
[ Rebot
Robot Controller Pranson
PC : s eratatrg S .
C58C A | \ |, )
} 0™ '
e wnder Il |
= [——= |
. E|m.' — | | ok
Figure 1 Schematic Laboratory Picture
15 61)
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4.1 Test Equipment List
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Main used test system components are listed below. For full equipment list and calibration
intervals, please contact the testing laboratory.

Copyright © Verkotan 2025

Test Equipment Model Serial Number Calibration Date Interval [years]
Amplifier, 0.5-1000MHz TVA-R5-13A+ | 2202002 NA NA
Amplifier, 800MHz-4200MHz, 10W 10S1G4A 320421 NA NA
DAE4, converter DAE4 1332 02/2024 1
DAE4, converter DAE4 705 04/2024 1
DAE4, converter DAE4 710 10/2023 1
DASYS5 Software 52.8.8.1258 - NA NA
Directional Power sensor NRT-Z44 107780 02/2024 1
Inline Peak Power Sensor MA24105A 2102058 10/2023 1
Isotropic DOS probe EX3DV4 3892 04/2024 1
Isotropic DOS probe EX3DV4 7447 02/2024 1
Network Analyzer E5071B MY42301191 03/2024 1
Power reflection meter NRT 835065/049 02/2024 3
Radio Communication Analyzer MT8820C 6200883099 10/2023 1
Radio Communication Analyzer MT8820C 6200951734 12/2023 1
System validation dipole D1800V2 249 07/2022 3
System validation dipole D1900V2 511 03/2023 3
System validation dipole D750V3 1154 07/2022 3
System validation dipole D835V2 448 03/2023 3
Vector Signal Generator MG3710A 6201502519 NA 1
Vector Signal Generator MG3710E 6262028676 NA 1
Dipole calibration period supporting data:
Measured on 09/2024 Calibrated
Dipole and Serial Frequency Return Loss Return Loss
Number [MHz] [dB] Impedance [Q] [dB] Impedance [Q]
D750V3-SN: 1154 750 -24.1 50.9 -6.3 -27 544 -1.5
D835V2-SN:448 835 -23.0 436 -1.9 -21.53 423 -0.1
D1800V2 - SN:249 1800 -243 456 -39 -283 48.5 -3.5
D1900V2-SN:511 1900 -23.0 445 -38 -23.34 48.5 -6.6
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4.1.1 Isotropic E-field Probe Type EX3DV4
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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

Frequency

4 MHz to 10 GHz (dosimetry)
Linearity: + 0.2 dB (30 MHz to 10 GHz)

Directivity (typical)

+0.1 dB in TSL (rotation around probe axis)
+0.3 dB in TSL (rotation normal to probe axis)

Dynamic Range

10 uW/g - >100 mW/g
Linearity: +0.2 dB (noise: typically <1 pW/g)

Dimensions

Overall length: 337 mm (tip: 20 mm)
Tip diameter: 2.5 mm (body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Application

General dosimetry up to 6 GHz
Compliance tests of mobile phones
Fast automatic scanning in arbitrary phantoms

4.2 Phantoms

Modular Flat Phantom (MFP):

The Triple Modular Phantom consists of three identical modules that can be installed and

removed separately without emptying the liquid. It is used for compliance testing of small
wireless devices in body-worn configurations. The phantom conforms to the requirements
of IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures.

4.3 Tissue Simulants

Recommended values for the dielectric parameters of the tissue simulants are given in

IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures. The dielectric

parameters of the used tissue simulants were within £10% of the recommended values at
frequencies under 3GHz. A liquid compensation algorithm was used in DASY with which
measured peak average SAR values were corrected for the deviation of used liquid. Depth of

the tissue simulant was at least 15.0 cm from the inner surface of the flat phantom.

Tissue simulant liquid Ingredients

Deionized Water, tween, salt

Copyright © Verkotan 2025
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Frequency Dipole Probe Type Casllil;:‘aatled DAE Unit / 2::::::: Conductivity Date
MHz Type / SN SN SN \ G [S/m
[ 1 ype / / Type €] [S/m]
D1800V2- EX3DV4 -
1800 SN2D075 SN: 3892 cw DAE 4 /705 39.08 135 05/2024
D1900V2- EX3DV4 -
1900 SN511 SN: 3892 cw DAE 4 /705 389 14 05/2024
D750V3 - EX3DV4 - DAE 4/
750 SN: 635 SN- 7447 cw 1332 4136 0.87 03/2024
D835V2- EX3DV4 - DAE 4/
835 SN455 SN: 7447 cw 1332 43.14 0.95 04/2024
4.5 System Check
. Tissue Input Measured 1w ! W i
Tissue Frequency Target | Normalized | Deviation | Plot
Date Temp. Power SAR 4 o
Type °C] [MHz] [mW] W/kg] SARq4 SAR;, [%] #
[W/kg] [W/kg]
30.09.2024 | WB Head 22 750 250 2.06 8.54 8.24 -35 1
30.09.2024 | WB Head 22 1800 250 9.36 38.9 3744 -3.8 2
01.10.2024 | WB Head 22 750 250 2.02 8.54 8.08 -54 3
02.10.2024 | WB Head 22 835 250 24 9.36 9.6 2.6 4
02.10.2024 | WB Head 22 1800 250 942 38.9 37.68 -3.1 5
03.10.2024 | WB Head 22 835 250 245 9.36 9.8 47 6
03.10.2024 | WB Head 22 1900 250 9.14 38.02 36.56 -38 7
03.10.2024 | WB Head 22 835 250 2.29 9.36 9.16 -2.1 8
03.10.2024 | WB Head 22 1900 250 947 38.02 37.88 -04 9
18 61)
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Measured Target Deviation
Date Tissue Tissue Frequency |Dielectric |ConductivityDielectric |Conductivitye [%] o [%]
Type Temp [°C] [[MHZz] Constant (o [S/m] Constant |0 [S/m]
[€] [e] Target [Target
30.09.2024 | WB Head 22 704 4421 0.83 42.15 0.89 49 -6.7
30.09.2024 | WB Head 22 750 43.91 0.84 419 0.89 4.8 -5.2
30.09.2024 | WB Head 22 782 43.71 0.85 41.75 0.89 4.7 -44
30.09.2024 | WB Head 22 1720 39.85 1.26 40.11 135 -0.7 -6.8
30.09.2024 | WB Head 22 17325 39.82 1.27 40.1 1.36 -0.7 -6.9
30.09.2024 | WB Head 22 1745 39.79 1.27 40.08 1.37 -0.7 -6.9
30.09.2024 | WB Head 22 1800 39.71 13 40.0 14 -0.7 -7.1
01.10.2024 | WB Head 22 704 43.82 0.84 42.15 0.89 4.0 -5.2
01.10.2024 | WB Head 22 707.5 43.79 0.84 42.13 0.89 4.0 -5.2
01.10.2024 | WB Head 22 711 43.76 0.84 4211 0.89 39 -5.0
01.10.2024 | WB Head 22 750 43.49 0.86 419 0.89 3.8 -3.7
01.10.2024 | WB Head 22 782 4331 0.87 41.75 0.89 37 -2.9
01.10.2024| WB Head 22 835 42.99 0.89 41.5 0.9 3.6 -14
02.10.2024 | WB Head 21.7 1800 4047 1.31 40.0 14 1.2 -6.3
02.10.2024 | WB Head 21.7 704 43.56 0.83 42.15 0.89 33 -6.1
02.10.2024 | WB Head 21.7 779.5 43.08 0.86 41.76 0.89 32 -3.8
02.10.2024 | WB Head 21.7 782 43.06 0.86 41.75 0.89 3.1 -3.7
02.10.2024 | WB Head 21.7 784.5 43.05 0.86 41.74 0.89 3.1 -3.7
02.10.2024 | WB Head 21.7 835 42.71 0.88 41.5 0.9 29 -2.2
02.10.2024 | WB Head 21.7 844 42.68 0.88 41.5 0.91 2.8 -2.8
03.10.2024 | WB Head 21.7 835 41.88 0.87 41.5 0.9 0.9 -3.3
03.10.2024 | WB Head 21.7 836.6 41.87 0.87 41.5 0.9 0.9 -34
03.10.2024 | WB Head 21.7 844 41.83 0.87 41.5 0.91 0.8 -4.0
03.10.2024 | WB Head 21.7 1880 37.7 1.3 40.0 14 -5.8 -7.5
03.10.2024 | WB Head 21.7 1900 37.67 1.3 40.0 14 -5.8 -6.8
03.10.2024 | WB Head 21.2 824.2 43.06 0.88 41.55 0.9 3.6 -17
03.10.2024 | WB Head 21.2 829 43.03 0.89 41.53 0.9 36 -1.6
03.10.2024 | WB Head 21.2 835 42.99 0.89 41.5 0.9 3.6 -14
03.10.2024 | WB Head 21.2 836.5 42.99 0.89 41.5 0.9 3.6 -1.5
03.10.2024 | WB Head 21.2 844 4295 0.89 41.5 0.91 3.5 -2.1
03.10.2024 | WB Head 22 1860 3945 1.35 40.0 14 -14 -39
03.10.2024 | WB Head 22 1880 3942 1.36 40.0 14 -1.5 -3.1
03.10.2024 | WB Head 22 1900 39.39 1.37 40.0 14 -1.5 -2.5
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Testing was carried out in accordance with FCC KDB Publications 447498 D04 Interim General
RF Exposure Guidance vO1.

Test configurations for SAR testing were selected based on conducted power measurements.

The DUT is LTE Cat 1 device and has limited data rate up to 5 Mb/s in uplink, for this reason
the 50% and 100% resource block allocations for 16QAM modulation may be missing. This has
been compensated with highest supported resource block allocation available.

The DUT was measured from all the sides surrounding the TX antenna, without the sensor
probe in place. Spot check measurements were done to ensure that the sensor probe does not
have an impact on the DUT SAR.

Spot check SAR results with and without the sensor probe:

Copyright © Verkotan 2025

Band el B0 Gy RBs RB Mla’):\:\::m Co::‘:::ed PI;"Iivf(:r Test position R
/ BW [MHZz] Start [dBm] [dBm] [dB] SAR10g[W/kg]
5 QPSK /10 844 25| 12 25 21.03 -0.27 Top 0.30
5 QPSK /10 844 25| 12 25 21.03 -0.2 |Top with probe 0.29
4 QPSK /20 1732.5 1| 50 25 23.55 0.07 Top 1.94
4 QPSK /20 1732.5 1] 50 25 23.55 -0.17 |Top with probe 1.87
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5.1 Device Holder

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

Figure 2 Device holder supplied by SPEAG

5.2 Test Positions
5.2.1 Extremity Configuration, 0mm separation distance

Extremity SAR was tested from the front, back, left, right and top sides of the device. The
device was placed in the SPEAG holder and lifted towards the phantom until the distance
between the phantom and the device was Omm.

Photos of the test positions are presented in appendix A.
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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 SARAveraging Methods

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

The interpolation, extrapolation and maximum search routines within Dasy 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.

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

Uncert. | Prob. | Div. | (¢) | (c) | Std.Unc. | Std. Unc.
Symbol Error Description value | Dist. 1g | 10g (1g) {(10g)
Measurement System Errors
CF Probe Calibration +12.0% N V2 1 1 +6.0% +6.0%
CFanift Probe Calibration Drift +1.7% R ¥3 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%
150 Probe Isotropy £7.6% R 3 1 1 24.4% +4.4%
DAE Data Acquisition +0.3% M 1 1 1 +0.3% +0.3%
AMB RF Ambient +1.8% N 1 1 1 +1.8% +1.8%
By Probe Positioning £3.9% M 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.)P** +2.5% M V1 078 | 071 +2.0% +1.8%
LIC(Ta) Conductivity (termp.)®® +3.3% R v3i | o078 | 0T +1.5% +1.4%
EPS Phantom Permittivity +140% | R 3| o0 0 +0% +0%
DIs Distance DUT - T5L +2.0% M 1 2 2 +4.0% +4.0%
Dreyz 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 ¥3 1 1 +1.4% +1.4%
TAS Time-average SAR +2.6% R 3 1 1 +1.5% +1.5%
RFdrife DUT drift +2.5% M 1 1 1 +2.5% +2.5%
VAL Val Antenna Unc.w +0.0% M 1 1 1 0% 0%
RFin Unc. Input Power® +0.0% M 1 1 1 ly 0%
Correction to the SAR results
Cle, 0) Deviation to Target +1.9% N V1 1 0.84 *1.0% +1.6%
CR) SAR scaling? 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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7.1 SAR Results for Extremity Condition with Omm separation

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

\\\\\\\Ilﬂlll/,,
Nt 2
=

'
Y1,

“4, /g\\\‘\

T )
Ty N AW
MmN

. Maximum(Conducted Measured| Power . [Reported
Band | Channel Frelcllll-(:ncy I\Ig:;u:sltl:lon RB Size OrfsB Power Power T?s.t SAR10g | Drift gu?; SFcallng SAPI:1 Og | Plot #
[MHZz] [MHZz] et [dBm] [dBm] position [W/kg] [dB] yc actor [W/kg]

LTE B2 19100 1900 QPSK /20 1 50 25 2372 Front 0.55 -0.08 1:1 1.34 0.74

LTE B2 19100 1900 QPSK /20 50 50 25 2268 Front 0.42 -0.2 1:1 1.71 0.72

LTE B2 19100 1900 QPSK /20 1 50 25 23.72 Back 0.43 -0.09 1:1 1.34 0.57

LTE B2 19100 1900 QPSK /20 50 50 25 2268 Back 0.33 0 1:1 1.71 0.57

LTE B2 19100 1900 QPSK /20 1 50 25 23.72 Left 0.26 -0.21 1:1 1.34 0.35

LTE B2 19100 1900 QPSK /20 50 50 25 2268 Left 0.21 -0.09 1:1 1.71 0.35

LTE B2 19100 1900 QPSK /20 1 50 25 2372 Right 0.41 -0.75* 1:1 1.60 0.65

LTE B2 19100 1900 QPSK /20 50 50 25 22,68 Right 0.29 -0.17 1:1 1.7 0.50

LTE B2 19100 1900 QPSK /20 1 50 25 2372 Top 1.73 -0.31* 1:1 1.44 2.49 10
LTE B2 19100 1900 QPSK /20 50 50 25 2268 Top 1.36 -0.08 1:1 1.71 2.32

LTE B2 18700 1860 QPSK /20 1 50 25 23.66 Top 1.61 -0.03 1:1 1.36 2.19

LTE B2 18900 1880 QPSK /20 1 50 25 23.6 Top 1.6 -0.07 1:1 1.38 2.21

LTE B2 19100 1900 QPSK /20 100 0 25 2256 Top 1.32 -0.01 1:1 1.75 2.32

LTE B2 18700 1860 QPSK /20 50 0 25 2261 Top 1.25 -0.14 1:1 1.73 217

LTE B2 18700 1860 QPSK /20 100 0 25 226 Top 1.25 -0.06 1:1 1.74 2.17

LTE B2 18900 1880 QPSK /20 50 0 25 2275 Top 1.26 -0.03 1:1 1.68 2.12

LTE B2 18900 1880 QPSK /20 100 0 25 2253 Top 1.26 0.07 1:1 1.77 2.23

*Larger than 5% drifts included to scaling factors

. Maximum(Conducted Measured| Power . [Reported
Band | Channel Esauencyifoduletion RB Size RB Power Power T?s.t SAR10g | Drift Duty | Scaling SAPI:1 Og | Plot #
[MHz] | BW [MHZ] Offset [dBm] [dBm] position [W/kg] [dB] Cycle | Factor [W/kg]

LTE B4 20175 17325 | QPSK/20 1 50 25 23.55 Front 0.291 -0.12 1:1 1.40 0.41

LTE B4 20175 17325 | QPSK/20 50 0 25 22.52 Front 0.426 0.09 1:1 1.77 0.75

LTE B4 20175 17325 | QPSK/20 1 50 25 23.55 Back 0.293 -0.1 1:1 1.40 041

LTE B4 20175 17325 | QPSK/20 50 0 25 22,52 Back 0.238 -0.2 1:1 1.77 0.42

LTE B4 20175 17325 QPSK /20 1 50 25 2355 Left 0.224 -0.25* 1:1 1.48 0.33

LTE B4 20175 17325 QPSK /20 50 0 25 2252 Left 0.183 0.29* 1:1 1.89 0.35

LTE B4 20175 17325 QPSK /20 1 50 25 2355 Right 0.21 -0.07 1:1 1.40 0.29

LTE B4 20175 17325 | QPSK/20 50 0 25 22.52 Right 0.163 -0.03 1:1 1.77 0.29

LTE B4 20175 17325 | QPSK/20 1 50 25 23.55 Top 1.39 0.07 1:1 1.40 1.94

LTE B4 20175 17325 QPSK /20 50 0 25 2252 Top 1.12 0.05 1:1 1.77 1.98 11
LTE B4 20050 1720 QPSK /20 1 50 25 2342 Top 1.3 -0.02 1:1 1.44 1.87

LTE B4 20300 1745 QPSK /20 1 0 25 2352 Top 1.37 -0.11 1:1 1.41 1.93

*Larger than 5% drifts included to scaling factors
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. Maximum|Conducted| Measured Power . [Reported
Band | Channel Esaueneyiodulaticn RB Size RB Power Power T?s't SAR10g | Drift Duty | Scaling SAp:1 Og | Plot #
[MHz] | BW [MHZ] Offset [dBm] [dBm] position W/kg] [dB] Cycle | Factor W/kg]
LTE B5 20600 844 QPSK /10 1 49 25 22.07 Front 0.083 -0.03 1:1 1.96 0.16
LTE B5 20600 844 QPSK /10 25 12 25 21.03 Front 0.072 -0.11 1:1 2.49 0.18
LTE B5 20600 844 QPSK /10 1 49 25 2207 Back 0.040 -0.48* 1:1 2.19 0.09
LTE B5 20600 844 QPSK /10 25 12 25 2103 Back 0.028 -0.32* 1:1 2.69 0.07
LTE B5 20600 844 QPSK /10 1 49 25 2207 Left 0.024 -0.19 1:1 1.96 0.05
LTE B5 20600 844 QPSK /10 25 12 25 2103 Left 0.017 -0.25% 1:1 2.64 0.04
LTE B5 20600 844 QPSK /10 1 49 25 22.07 Right 0.058 -0.13 1:1 1.96 0.11
LTE B5 20600 844 QPSK /10 25 12 25 21.03 Right 0.044 -0.31* 1:1 2.68 0.12
LTE B5 20600 844 QPSK /10 1 49 25 2207 Top 0.146 -0.01 1:1 1.96 0.29
LTE B5 20600 844 QPSK /10 25 12 25 21.03 Top 0.112 -0.27* 1:1 2.65 0.30 12
LTE B5 20450 829 QPSK /10 1 24 25 2183 Top 0.138 -0.05 1:1 2.07 0.29
LTE B5 20525 836.5 QPSK /10 1 49 25 2186 Top 0.134 0.08 1:1 2.06 0.28
*Larger than 5% drifts included to scaling factors
. Maximum|Conducted| Measured Power . [Reported
Band | Channel T WL UL UL RB Size RB Power Power T(.es.t SAR10g | Drift Duty | Scaling SAPIg1 Og | Plot #
[MHz] | BW [MHZ] Offset [dBm] [dBm] position [W/kg] | *[dB] Cycle | Factor [W/kg]
LTE B12 | 23060 704 QPSK /10 1 24 25 231 Front 0.362 -0.23* 1:1 1.63 0.59
LTEB12 | 23060 704 QPSK /10 25 12 25 22.01 Front 0.282 -0.17 1:1 1.99 0.56
LTE B12 | 23060 704 QPSK /10 1 24 25 23.1 Back 0.079 -0.11 1:1 1.55 0.12
LTEB12 | 23060 704 QPSK /10 25 12 25 22.01 Back 0.057 0 1:1 1.99 0.11
LTEB12 | 23060 704 QPSK /10 1 24 25 23.1 Left 0.056 -0.7* 1:1 1.82 0.10
LTEB12 | 23060 704 QPSK /10 25 12 25 2201 Left 0.044 0.59* 1:1 2.28 0.10
LTEB12 | 23060 704 QPSK /10 1 24 25 231 Right 0.129 -0.16 1:1 1.55 0.20
LTEB12 | 23060 704 QPSK /10 25 12 25 2201 Right 0.100 -0.02 1:1 1.99 0.20
LTE B12 | 23060 704 QPSK /10 1 24 25 23.1 Top 0.620 -0.12 1:1 1.55 0.96
LTE B12 | 23060 704 QPSK /10 25 12 25 22.01 Top 0.488 -0.1 1:1 1.99 0.97 13
LTE B12 | 23095 707.5 QPSK /10 1 49 25 2307 Top 0.602 -0.07 1:1 1.56 0.94
LTEB12 | 23130 711 QPSK /10 1 0 25 23.05 Top 0.600 0.06 1:1 1.57 0.94
*Larger than 5% drifts included to scaling factors
. Maximum(Conducted Measured| Power . [Reported
Band | Channel FrequencyModulation RB Size RB Power Power T(.es.t SAR10g | Drift Duty | Scaling SAPI(!)1 Og | Plot #
[MHz] | BW [MHZz] Offset [dBm] [dBm] position W/kg] | *[dB] Cycle | Factor W/kg]
LTEB13 | 23230 782 QPSK /10 1 24 25 2275 Front 0.215 -0.18 1:1 1.68 0.36
LTEB13 | 23230 782 QPSK /10 25 12 25 2184 Front 0.171 -0.01 1:1 2.07 0.35
LTEB13 | 23230 782 QPSK /10 1 24 25 22.75 Back 0.078 -0.23* 1:1 1.77 0.14
LTEB13 | 23230 782 QPSK /10 25 12 25 2184 Back 0.064 -0.2 1:1 2.07 0.13
LTEB13 | 23230 782 QPSK /10 1 24 25 22.75 Left 0.060 -0.32% 1:1 1.81 0.11
LTEB13 | 23230 782 QPSK /10 25 12 25 2184 Left 0.049 -0.43* 1:1 2.29 0.11
LTEB13 | 23230 782 QPSK /10 1 24 25 2275 Right 0.126 -0.2 1:1 1.68 0.21
LTEB13 | 23230 782 QPSK /10 25 12 25 2184 Right 0.122 0.05 1:1 2.07 0.25
LTEB13 | 23230 782 QPSK /10 1 24 25 2275 Top 0.302 -0.13 1:1 1.68 0.51
LTE B13 | 23230 782 QPSK /10 25 12 25 2184 Top 0.253 -0.24* 1:1 2.19 0.55 14
LTE B13 | 23205 779.5 QPSK /5 1 0 25 2277 Top 0.313 -0.03 1:1 1.67 0.52
LTE B13 | 23255 784.5 QPSK /5 1 12 25 22.54 Top 0.301 0.01 1:1 1.76 0.53
*Larger than 5% drifts included to scaling factors
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7.2 Zoom Scan Compliance
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According to IEC 62209-1528, the zoom scan complies if the peak spatial-average SAR is

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

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

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

Zoom scan compliance according to |IEC 62209-1528 is automatically verified by DASY

software and all zoom scans in this test report do pass the criteria. The smallest horizontal
distance and Ratio between measurement points M2 and M1 of the highest SAR results is
available in Appendix C.
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APPENDIX A: PHOTOS OF THE DUT

Appendix A is provided as a separate document.
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APPENDIX B: SYSTEM CHECK SCAN

Plot 1
Date/Time: 30/09/2024 09:23:50
Test Laboratory: Verkotan Oy

DUT: D750V3 - SN1154

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

Medium parameters used: f = 750 MHz; o = 0.844 S/m; €, = 43.906; p = 1000 kg/m3

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.63, 9.05, 9.58) @ 750 MHz; Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
o DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check, 750MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 57.63 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 2.78 W/kg

SAR(1 g) = 2.06 W/kg; SAR(10 g) = 1.36 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 20.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.9%

Maximum value of SAR (measured) = 2.54 W/kg

Configuration/System check, 750MHz/Area Scan (131x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 2.56 W/kg

Wikg
2.560

2.049
1.537
1.026
0.515

0.00373
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Plot 2
Date/Time: 30/09/2024 10:23:15
Test Laboratory: Verkotan Oy

DUT: D1800V2 - SN249

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

Medium parameters used: f = 1800 MHz; o = 1.301 S/m; ¢, = 39.715; p = 1000 kg/m>

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(8.02, 8.45, 7.93) @ 1800 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn710; Calibrated: 24/10/2023
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check 1800MHz/Area Scan (91x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.5 W/kg

Configuration/System check 1800MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85.53 V/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 15.9 W/kg

SAR(1 g) = 9.36 W/kg; SAR(10 g) = 4.91 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 = 57.5%

Maximum value of SAR (measured) = 13.5 W/kg

Wikg
13.500

10.845
8.190
h.h35h

2.880

0.225
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Plot 3
Date/Time: 01/10/2024 09:29:02
Test Laboratory: Verkotan Oy
DUT: D750V3 - SN1154

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

Medium parameters used: f = 750 MHz; o = 0.857 S/m; g, = 43.494; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.63,9.05, 9.58) @ 750 MHz; Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
O  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
o  DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check, 750MHz/Area Scan (131x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.57 W/kg

Configuration/System check, 750MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 57.91 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 2.76 W/kg

SAR(1 g) = 2.02 W/kg; SAR(10 g) = 1.34 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 = 58%

Maximum value of SAR (measured) = 2.51 W/kg

Wikg
2.510

2.061

1.611

1.162

0.712

0.263

30 (61)

Copyright © Verkotan 2025 Document ID: FCC_SAR report_SONO Hub ID6663d_05092025.docx



> Ly,
NN /7,
P (A) S=—
= FINAS iacies
) Finnish Accreditation Service /,/’////'-\\\\\\o
T287 (EN ISO/IEC 17025) Znma
Plot 4

Date/Time: 02/10/2024 09:26:23
Test Laboratory: Verkotan Oy
DUT: D835V2 - SN448

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

Medium parameters used: f = 835 MHz; o = 0.88 S/m; &, = 42.712; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.89, 9.05, 8.92) @ 835 MHz, Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check, 835MHz/Area Scan (131x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 3.06 W/kg

Configuration/System check, 835MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 62.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.36 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.58 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 20.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.5%

Maximum value of SAR (measured) = 3.06 W/kg

Wikg
3.060

2.506
1.953
1.399

0.846

0.292
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Plot 5

Date/Time: 02/10/2024 08:22:05
Test Laboratory: Verkotan Oy
DUT: D1800V2 - SN249

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

Medium parameters used: f = 1800 MHz; o = 1.312 S/m; ¢, = 40.474; p = 1000 kg/m>

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(8.02, 8.45, 7.93) @ 1800 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
O  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check 1800MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.15 V/m; Power Drift = -0.27 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.42 W/kg; SAR(10 g) = 4.95 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 = 58%

Maximum value of SAR (measured) = 13.6 W/kg

Configuration/System check 1800MHz/Area Scan (91x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.2 W/kg

Wikg
14.200

11.360
8.520
h.680

2.840

0.00016
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Plot 6
Date/Time: 03/10/2024 08:03:26
Test Laboratory: Verkotan Oy
DUT: D835V2 - SN448

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

Medium parameters used: f = 835 MHz; o = 0.87 S/m; &, = 41.881; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.89, 9.05, 8.92) @ 835 MHz, Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check, 835MHz/Area Scan (131x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.11 W/kg

Configuration/System check, 835MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 62.86 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 3.42 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 16.8 mm

Ratio of SAR at M2 to SAR at M1 = 57.4%

Maximum value of SAR (measured) = 3.12 W/kg

Wikg
3.120

2.h55
1.990
1.424

0.859

0.294
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Plot 7
Date/Time: 03/10/2024 09:21:41
Test Laboratory: Verkotan Oy

DUT: D1900V2 - SN511

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

Medium parameters used: f = 1900 MHz; o = 1.305 S/m; ¢, = 37.667; p = 1000 kg/m>

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(7.72, 8.09, 7.63) @ 1900 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
O  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check 1900MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85.01 V/m; Power Drift = -0.33 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.14 W/kg; SAR(10 g) = 4.77 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 9.9 mm

Ratio of SAR at M2 to SAR at M1 = 56.5%

Maximum value of SAR (measured) = 13.6 W/kg

Configuration/System check 1900MHz/Area Scan (91x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.8 W/kg

Wikg
13.800

11.040
8.280
h.520

2.760
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Plot 8
Date/Time: 03/10/2024 15:42:28
Test Laboratory: Verkotan Oy
DUT: D835V2 - SN455

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

Medium parameters used: f = 835 MHz; o = 0.888 S/m; g, = 42.993; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.89, 9.05, 8.92) @ 835 MHz, Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check, 835MHz/Area Scan (131x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.97 W/kg

Configuration/System check, 835MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 61.18 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) = 2.29 W/kg; SAR(10 g) = 1.5 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 18.3 mm

Ratio of SAR at M2 to SAR at M1 = 56%

Maximum value of SAR (measured) = 2.96 W/kg

Wikg
2.960

2.424
1.588
1.352

0.816

0.280
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Plot 9
Date/Time: 03/10/2024 15:43:50
Test Laboratory: Verkotan Oy

DUT: D1900V2 - SN511

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

Medium parameters used: f = 1900 MHz; o = 1.366 S/m; ¢, = 39.387; p = 1000 kg/m>

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(7.72, 8.09, 7.63) @ 1900 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
O  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/System check 1900MHz/Area Scan (91x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.7 W/kg

Configuration/System check 1900MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.81 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 9.47 W/kg; SAR(10 g) = 4.98 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 = 56.9%

Maximum value of SAR (measured) = 14.2 W/kg

Wikg
14.200

11.404
8.607
L8111

3.014

0.218
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APPENDIX C: MEASUREMENT SCANS
Plot 10

Date/Time: 04/10/2024 10:43:29

Test Laboratory: Verkotan Oy

DUT: Data Acquisition SONO HUB

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz); Frequency:
1900 MHz;

Communication System PAR: 0 dB;

Medium parameters used: f = 1900 MHz; o = 1.366 S/m; €, = 39.387; p = 1000 kg/m3

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

Probe: EX3DV4 - SN3892; ConvF(7.72, 8.09, 7.63) @ 1900 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm
(Mechanical Surface Detection), z = -4.0,31.0
O  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
o DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

LTE B2, QPSK, BW20, CH19100, RBs 1, RB Start 50, Top 0mm/Area Scan (121x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Maximum value of SAR (interpolated) = 5.74 W/kg

LTE B2, QPSK, BW20, CH19100, RBs 1, RB Start 50, Top 0Omm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 70.39 V/m; Power Drift = -0.31 dB

Peak SAR (extrapolated) = 7.48 W/kg

SAR(1 g) = 3.87 W/kg; SAR(10 g) = 1.73 W/kg (SAR corrected for target medium)

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

Ratio of SAR at M2 to SAR at M1 = 54.9%

Maximum value of SAR (measured) = 6.04 W/kg

Wikg
6.040

4.839

3.638

2.438

1.237

0.036
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Plot 13
Date/Time: 30/09/2024 15:44:06
Test Laboratory: Verkotan Oy
DUT: Data Acquisition SONO HUB

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 4, E-UTRA/FDD (1710.0 - 1755.0 MHz); Frequency:
1732.5 MHz;

Communication System PAR: 0 dB;

Medium parameters used: f = 1733 MHz; 0 = 1.268 S/m; ¢, = 39.816; p = 1000 kg/m>

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(8.02, 8.45, 7.93) @ 1732.5 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection
(Locations From Previous Scan Used)), z = 31.0, -4.0
o  Electronics: DAE4 Sn710; Calibrated: 24/10/2023
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

LTE B4 QPSK, BW20, CH20175, RBs 50, RB Start 0, Top, 0mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 50.58 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 4.92 W/kg

SAR(1 g) = 2.52 W/kg; SAR(10 g) = 1.12 W/kg (SAR corrected for target medium)

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

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

Maximum value of SAR (measured) = 3.81 W/kg

LTE B4 QPSK, BW20, CH20175, RBs 50, RB Start 0, Top, 0mm/Area Scan (121x81x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 4.52 W/kg

Wikg
4,520

3617
2.713
1.610

0.907

0.0036
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Plot 14

Date/Time: 04/10/2024 12:27:39

Test Laboratory: Verkotan Oy
DUT: Data Acquisition SONO HUB

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 5, E-UTRA/FDD (824.0 - 849.0 MHz); Frequency: 844
MHz;

Communication System PAR: 0 dB;

Medium parameters used: f = 844 MHz; o = 0.89 S/m; €, = 42.95; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(8.89, 9.05, 8.92) @ 844 MHz; Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm
(Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

LTE B5, QPSK, BW10, CH20600, RBs 25, RB Start 12, Top, 0Omm/Area Scan (101x51x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Maximum value of SAR (interpolated) = 0.414 W/kg

LTE B5, QPSK, BW10, CH20600, RBs 25, RB Start 12, Top, 0mm/Zoom Scan (7x7x8)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=1.4mm

Reference Value = 24.45 V/m; Power Drift = -0.27 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.272 W/kg: SAR(10 g) = 0.112 W/kg (SAR corrected for target medium)

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

Ratio of SAR at M2 to SAR at M1 = 58.6%

Maximum value of SAR (measured) = 0.554 W/kg

Wikg
0.554

0.443
0.333
0.222

0.112

0.00121
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Plot 15
Date/Time: 01/10/2024 16:49:42
Test Laboratory: Verkotan Oy
DUT: Data Acquisition SONO HUB

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

Communication System PAR: 0 dB;

Medium parameters used: f = 704 MHz; ¢ = 0.84 S/m; €, = 43.824; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN7447; ConvF(9.63,9.05, 9.58) @ 704 MHz, Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm
(Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

LTE B12, QPSK, BW10, CH23060, RBs 25, RB Start 12, Top, 0mm/Area Scan (101x51x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Maximum value of SAR (interpolated) = 1.56 W/kg

LTE B12, QPSK, BW10, CH23060, RBs 25, RB Start 12, Top, 0mm/Zoom Scan (7x7x8)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=1.4mm

Reference Value = 41.22 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 6.21 W/kg

SAR(1 g) = 1.28 W/kg; SAR(10 g) = 0.488 W/kg (SAR corrected for target medium)

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

Ratio of SAR at M2 to SAR at M1 = 56.7%

Maximum value of SAR (measured) = 2.77 W/kg

Wikg
1.557

1.248
0.940
0.631

0.322

0.013
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Plot 16

Date/Time: 02/10/2024 10:27:36

Test Laboratory: Verkotan Oy

DUT: Data Acquisition SONO HUB

Communication System: UID 0, Generic LTE (0); Communication System Band: Band 13, E-UTRA/FDD (777.0 - 787.0 MHz); Frequency: 782

MHz;

Communication System PAR: 0 dB;

Medium parameters used: f = 782 MHz; o = 0.861 S/m; €, = 43.063; p = 1000 kg/m>
Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

Probe: EX3DV4 - SN7447; ConvF(9.63, 9.05, 9.58) @ 782 MHz; Calibrated: 23/02/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection
(Locations From Previous Scan Used)), z = 31.0, -4.0
o  Electronics: DAE4 Sn1332; Calibrated: 14/02/2024
O  Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

LTE B13, QPSK, BW10, CH23230, RBs 25, RB Start 12, Top, 0mm/Zoom Scan (7x7x8)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=1.4mm

Reference Value = 23.94 V/m; Power Drift = -0.24 dB

Peak SAR (extrapolated) = 3.13 W/kg

SAR(1 g) = 0.644 W/kg; SAR(10 g) = 0.253 W/kg (SAR corrected for target medium)

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

Ratio of SAR at M2 to SAR at M1 = 56.5%

Maximum value of SAR (measured) = 1.45 W/kg

LTE B13, QPSK, BW10, CH23230, RBs 25, RB Start 12, Top, 0mm/Area Scan (101x51x1): Interpolated grid: dx=1.500 mm,

dy=1.500 mm
Maximum value of SAR (interpolated) = 1.09 W/kg

Wikg
1.090

0.873
0.657
0.440
0.223

0.00675
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

Calibration Laboratory of S,
Schmid & Partner RS

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

)

Y

)

"u/.,|..\n\“\\
Accredited by the Swiss Accreditation Service (SAS)

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Verkotan
Ouluy, Finland

hweizeri Kalibr
c Service suisse d’étalonnage
Servizio svizzero di taratura
S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No. EX-3892_Apr24

[ CALIBRATION CERTIFICATE

Calibration date April 15, 2024

Calibration Equipment used (M&TE critical for calibration)

Object EX3DV4 - SN:3892
Calibration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probes

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
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%.

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-Z91 SN: 103244 26-Mar-24 (No. 217-04036) Mar-25

OCP DAK-3.5 (weighted) SN: 1249 05-Oct-23 (OCP-DAK3.5-1249_Oct23) QOct-24

OCP DAK-12 SN: 1016 05-Oct-23 (OCP-DAK12-1016_Oct23) Oct-24

Reference 20 dB Attenuator | SN: CC2552 (20x) 26-Mar-24 (No. 217-04046) Mar-25

DAE4 SN: 660 23-Feb-24 (No. DAE4-660_Feb24) Feb-25

Reference Probe EX3DV4 SN: 7349 03-Nov-23 (No. EX3-7349_Nov23) Nov-24

Secondary Standards ID Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-22) In house check: Jun-24

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-22) In house check: Jun-24

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-22) In house check: Jun-24

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-22) In house check: Jun-24

Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function Signature

Calibrated by Joanna Lleshaj Laboratory Technician (%MJ g
Approved by Sven Kihn Technical Manager }_ :

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

Issued: April 15, 2024

Certificate No: EX-3892_Apr24 Page 1 of 9
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EX3DV4 - SN:3892 April 15, 2024

Parameters of Probe: EX3DV4 - SN:3892

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)?) A 0.47 0.39 0.49 +10.1%
DCP (mV) B 102.6 104.9 102.5 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B Cc D VR Max Max
dB | dB\/pV dB mV | dev. | UncE
k=2
0 CcwW X | 0.00 0.00 1.00 | 0.00 | 118.3 | +1.9% | +4.7%
Y| 0.00 0.00 1.00 139.8
Z| 0.00 0.00 1.00 123.5

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 E2-field uncertainty inside TSL (see Page 5).
B Linearization parameter uncertainty for maximum specified field strength.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.

Certificate No: EX-3892_Apr24 Page 3 of 9
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EX3DV4 - SN:3892 April 15, 2024

Parameters of Probe: EX3DV4 - SN:3892

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle 34.0°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

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

Certificate No: EX-3892_Apr24 Page 4 of 9
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EX3DV4 - SN:3892

Parameters of Probe: EX3DV4 - SN:3892

Calibration Parameter Determined in Head Tissue Simulating Media

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

April 15, 2024

f (MHz)¢ Relative Conductivity" | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Unc

Permittivity® (S/m) (mm) (k=2)

300 45.3 0.87 11.28 11.28 11.28 0.09 1.00 +13.3%
450 435 0.87 10.66 10.66 10.66 0.16 1.30 +13.3%
600 42.7 0.88 10.14 10.14 10.14 0.10 1.25 +13.3%
750 41.9 0.89 9.10 9.76 9.42 0.38 1.27 +11.0%
900 41.5 0.97 9.05 9.23 9.06 0.37 1.27 +11.0%
1750 40.1 1.37 8.02 8.45 7.93 0.26 1.27 +£11.0%
1950 40.0 1.40 7.72 8.09 7.63 0.29 1.27 +11.0%
2450 39.2 1.80 714 7.45 7.00 0.30 1.27 +11.0%
2600 39.0 1.96 6.97 7.29 6.83 0.29 1.27 +£11.0%
4400 36.9 3.84 6.07 6.33 5.93 0.37 1.27 +13.1%
4800 36.4 4.25 5.75 6.00 5.64 0.37 1.27 +13.1%

c 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 13MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to £110 MHz.
F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and & by less than £5% from the target values (typically better than £3%)

and are valid for TSL with deviations of up to +10% if SAR correction is applied.

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

boundary.

Certificate No: EX-3892_Apr24

Page 5 0of 9
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<V - 8 s Watrioedh
Callbration Laboratory of S — e r—
Schmid & Partner m { € Servizio swizzero di rsturs
Engnoering AG e . ;) S Swiss Callbestion Service
Zeughaimsyasse 4, 0204 Zuncn, Swtsmmnd oV N
Accrechied By Te Swiss Ascredtation Senvios (5AS) Agsregation Mo: SCS 0108
The Swiss Accrediation Service is one of Mo signaiories 10 te EA
Nuflialersl Agreement or the recopntion of calRestion cert®ostes
———— . !
Crem | Verkotan ] Cortitesss No. ‘ EX-7447_Fob24
l Ouw, Finleng | |
| CALIBRATION CERTIFICATE |
} Otyect EX30V4 - SN-7447 ‘
1
Cabtrabon prooedirs) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v8,
QA CAL-25.v8
Calibeation procedurs for dosimetric E-fleld probes ‘
|
Catration aas February 23, 2024
The serricate e wheh reaize e pry ks of 15
mmwwwm-ummomwvuammnnmdmm
Al have been In the clomns y ity 132 2 20°C an= Sumasty < 0%

Calieation Egupment used (MATE crikesl for cimaton)

 Brary Blarderds ™0 Chal Uik (O Na 1 Boiwdial Cabaio
['ﬁ-m-m TN TN Fo N 33 Teo. 1) -SR0&TB0S] U-u
| Pownrsemeor NP 291 | SN 03aM 3023 (No. 217-03804) |
OCP DAX-AE lweghied) SN 1245 05 Oce 23 \OCE DARS 51248 Oc2®) ma
el aE ] LS B O NRTE TS E Sars [ Oeiad
Talinnen 00 Gl Admrummnr | N COIOAS ow) 36 Wiar 23 [No. 317 G300 [N 74
DARA | Sh 0 15 Mer-E3 (No DAGA 660_Wersd; | Ver T ]
FRsterence Bribe EXAEIE | SN 7148 188 R 3% My 2315348 Hwd) { Vw2
_Socondary Slardards 6 = T Chack Data ¥ hossal Schedded ek |
Power e Caaiil | BN OBETEISDE T Agr 16 [ onime chwa Jun 23 I houe chadk Jun 34
Firwer bwdar CA4 177 | SN WA aieon! O Agr16 (W enine chwon Jun27) W Toee crwan Jun 34
Poww seeeor C4417A S 000110770 | 05-Apr16 | house check Jen32) o house chece: Jenad |
[ geracorsr 4P 86455 | S UB30£2U01 700 04 A58 (W house check Jun-221 ) house check Jendt |
Notwor, Arahyaor BANSEA | BN UBATEOITYY T8 Ner 14 (0 house check O 52 i house check. O 8
Narn funcwer -
Caioewna oy Avionm Georpadou Laomiory Teoresoms q L\”(
‘ "
Ageroved by S Kiten Tustrical Marnge g 3

Issuad Fabmuary 23 2024
Thot cabtrad on certficaie $2af NGOt DE FEOTUSLO0T erast 1 Yl WU WY apeoae of the Wboraiory

e——

Certticat Mo: EX.7447_Fet2é Page 1019
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EXIONG - SN 7447

Parameters of Probe: EX3DV4 - SN:7447

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Fabaary 23, 2024

Basic Calibration Parameters
| | Sensor X Sensor ¥ Sensor 2 Une (k =2)
[ Norm [pvivimy®y A \ 042 0.42 043 £10,1%
DCP (=) B £ 52,0 892 +4.7%
Calibration Results for Modulation Response
[UIB | Communication Sysiom Name Y c B Vo T T ex
o8 | dbuv db mV | dev. | Unc®
| k=2
o [CW o TXT000 | 000 | A0y | 000 | 52T | a0 | AR
V] 000 | 000 100 [¥3¢7|
ARSI L 100 1276 |

The rRpoitad wicertainty of messiuremant & stated 5s the stardard uncertanty of measurement mutipled by the caverage
factor k=2, which for @ nomal distritution comesponct 10 4 Lownge peobabily of apgracimalny 85%

2 Tro unoarinintio of 800 X Y2 00 ret ebect 1o E2- 1wk sncarimirry braide TAL fm Mage &

¥ Lirmartzasice pararmeds: urcenyiny for s mum soocd o fhkd shergth
¥ Uncertainty s comnmined waing the ma, OmASON OO B100 1605VE0 00N INY OGN SUYIDLLON A8E 1 Epneieed o Ihe souery o1 P be nebue

Cortttoate No: EX-7447 Feb24

Paga3cfs

47 61)

Document ID: FCC_SAR report_SONO Hub 1D6663d_05092025.docx



Verkotan =
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Parameters of Probe: EX3DV4 - SN:7447
Other Probe Parameters

Febnuary 23, 2024

| Sensor Arrangement
| Conmweixe Angle

| Mechanes Surace Datoction 'mm__»

Ogical Surfacs Datecticn Made

[f_mo«:guLm

| Probe Body Olametar

[T Lengn

| Tio Diamatar
| Proba Tip 10 Sensar X Calbration Poirt

Probe Tip 1o Sensar ¥ Galibeation Puint

| Probe Tip 1o Sensor Z Calbration Point
| Recammanded Measurament Distancs from Surfacs

Mote: Mossremes] SE00 YO0 Serioe 0on Se nansead 1 34 e ko wn Awa Saa 00

Cartficats No. EX-T447_Fab24 Paged ol @
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EX30VA - SN:7447 Februavy 23, 2004
Parameters of Probe: EX3DV4 - SN:7447
Calibration Parameter Determined in Head Tissue Simulating Media
I(MMzI® | Melatve | Concucttviny” | ConvFX | Com#Y | ComwFZ | Alpha® | Depe® [
Praremint | (S'm} {mm) (k=2
13 @0 0.75 V189 | 1759 | 188 | 000 126 | +133%
750 413 089 9.63 9% | 958 | o3¢ 27 | anow |
200 415 as? 880 .05 822 | 038 21 | a1n0%
1750 0.1 137 815 B14 840 025 27 | £11.0%
1950 400 140 7es | 780 | 803 | 027 127 | <o
T as0 397 1.59 78 768 786 | 029 127 | at10m
2300 s 1.67 7.75 76 775 | 02s | 12r | atname
2480 »2 | 180 759 749 788 0.20 127 | +11.0%
2600 30 196 78 740 | 758 | oz 127 | #15.0% |
5250 69 a1 527 | 632 | 5% | 038 62 | e1arx |
S0 | 385 5.07 asz | 448 asz | 038 e | <181 |
smo | %a | sz 482 458 a5 | 03 1288 | 3% |

Cmmnmmmmumwmywuwut--emqmwe\mnmu‘wum Tho urcenaely 's s
55 of the Com® Lreerteely &1 ol LS00 DOJUINTY 37G (28 Lnosrarty Ky T ROCINT M)y 503, Fracuency vakd iy biew 00 W2 Is 210,35,
20,30 anct TOMre Kor Gand® e55050merts 3133, #4, 158, 120 and 20 MHZ readeetvely Veldly of Com™ sasesand! o1 842 1) &-BMHZ 903 Cont

amesaed & 1IN 15 818U Abowve 5 Gz fmguency vakdily Gin Se 009080 15 = 110N

* The probog 258 coltyatnd using fesum sraiaing Igucs (TSL] Dl Seves Yor s ang o By s fuas L5% Do T RO vaaes [ypically catar than 23%)

A0 00 »%d for THL AR deviaticra of Uz 1o £ 10% I BAR conesion i appl as

9 AphaTepts are detrrrired &4rrQ SHLAION SPEAG VAIETE that e remusng SAANN0N e 10 T Soercary eHect afr COREErSIEN I AWEps ey
Fran £ 1% for Dageerces Dok 3060 30 balow 2% Yor Sreguer e DEween 34 5H2 M ary datarce lager fn had 1he poba 15 daneter han ha

Doundary.

Certhicats No: EX-T447_Seb2d
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

Calibration Laboratory of PN s Kalit
Schmid & Partner S 8 Service suisse datalonnage
Engineering AG : 3 c Servizio svizzero i tarstura

Zeughsusstrasse 43, 8004 Zurich, Switzeriand "qf'\\_‘),v S gwivs Catitvation Service

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

Accreditation No.: SCS 0108

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Calbraton procedure(s) MMV“ _
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
| Casibruson cate July 18, 2022

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

| Al calibrations have been conducted In the dosed lboratony tsolity SOvIonment Wempanature (22 2 31°C and humedity < 0%,

Calitration Equipment used (MATE oricl for calieation)

| Primary Stancercs [0# Cai Dotn (Corscmto No.) _Schedued Calbraton

Powar mater NRP SN 104778 O4-ADr22 (No. 217-03825:03824) Ae-23 1
Power sersor NRP.Z01 SN 103044 O4-Ap-22 (No. 217.03824) Apr23

’M sersor NRP.Z91 SN 100248 O Apn22 (No. 217-00828) Agr-13
}WNGW SN: BRI (200) D4Apn22 (N0, 217-00827) Apr-23

| Type-N mismatch comtmation SN 3106082 / 00327 O&-Apr-22 (No. 217-00528) Apr-23

| Ratorence Probe EXIDVE SN 738 N-Dec-21 (N0 EX3-TH8_Dec2t) Dec22

DAE4 | s 601 02-May-22 (No. DAA-01_May22) May23

S Y S Lo Chock Date (in house) 5 Crwck |
Power metor £44106) SN.GBISI24TS  30-Oct-14 (1 house chack Oct-20) " house check: Oct-22 |
Power sermcr HP 8481A SN USITMNGTEY 07-0ct- 15 (in house chack Oct-20) In house check: Oct-22

Power sanscr HP BASTA SN MY 41003318 07-Oct 18 (n house chack Oci-20) In house check: Oct-22

RE generalor RAS SMT00 SN 100872 15-Jun-15 (In house chveck Oct-20) In house check: Oct-22

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

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

’

Bsuec Juy 19 2022
{Trvs caibration certicate shafl not be MOroduced except in Kl WINOUL wiiten agproval of the laboratory

Cortificate No: D7S0V3-1184_Ju22 Page 1016
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 VE2104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.89 mho/m
Measured Head TSL parameters (220202)°C 405:6% 0.90 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 217 Wig
SAR for nominal Head TSL par 3 normalized to 1W 8.54 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condiion
SAR measured 250 mW Input power 141 Wig
SAR for nominal Head TSL parameters normalized 1o TW 5.57 Wikg £ 16.5 % (k=2)
Cartificate No: D7S0V3-1184_ki22 Page 30l 8

51 61)

Copyright © Verkotan 2025 Document ID: FCC_SAR report_SONO Hub 1D6663d_05092025.docx



(4]
Verkotan = FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

SAR Reference Dipole Calibration Report

Ref: ACR.68.6.23.BES.A

VERKOTAN OY
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: 448

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

Calibration date: 03/09/2023
wur,  cofrac

SN2
o~
TN

L ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www.cofrac.fr

I'he use of the Cofrac brand and the accreditation references is prohibited from any reproduction.

Summary:

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

performed in MVG using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions.
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(4)
FINAS
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Ref: ACR.68.6.23.BES.A

Name Function Date Signature
Prepared by : Cyrille ONNEE | Measurement Responsible 3/9/2023 ]
3/9/2023

Che?ked 4 . Jéréme Luc Technical Manager

approved by:

Authorized by: Yann Toutain Laboratory Director | 3/9/2023 Gann TOUTAAY

Si ure numérique
Ya nn degc::mig:ta‘in Ig
Toutain ID 155375000
Customer Name
Distribution : Verkotan Oy
Issue Name Date Modifications
A Cyrille ONNEE 3/9/2023 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.68.6.23 BES.A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 161.00 +/- 2% - 89.80 +/- 2% - 3.60 +/- 2%
6.2 S11 PARAMETER
6.2.1 S11 parameter in Head Liquid
Frequency, MHz
800 820 840 860 0 0 20 935
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
835 -21.53 -20 42.3Q-0.1;Q

6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Page: 6/8
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Ref: ACR.68.6.23 BES.A

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps' : 44.1 sigma : 0.89

Distance between dipole center and liquid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8mm/dz=5mm

Frequency 835 MHz
¥ Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Frequency 1g SAR (W/k 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1IW to 1W to 1W to 1W
835 MHz 0.94 9.36 9.56 0.61 6.05 6.22
\ W
" .
||
e 1
X 3
I:;E o
o B N
v : =g
“% 10 12 14 16 18 20 22 26 26 28 %
Z )
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Calibration Laboratory of s Kasib
Schmid & Partner G 3ervice suisse dhtalonnage
Engineering AG Servizio svizzero di tarstura

Zoughmssstrasse 43, 8004 Zurich, Switzeriand S Suiss Catibration Service

ASCrecned by e Swiss Acrestason Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreement for the recognition of calibration certificates

This caitration cartficate documents he y © which resiize he phy: units of 151
The ™ and e wh corfdence Ry 878 Ghvan 0n e folowing Dages and ace part of the coricate
Al calibrations have been conducied In e Josed y tacliny ey (22 # 31°C and humdity < TO0%.
Cafitraton Equipment used (MATE cical for catibraton)
Primary Stncercs O Cal Date (G No.) Schedued C
Power mater NP SN: 104778 O4-Apr-22 (No. 217-00825/00824) Agr-73
Power sersor NRP.2§Y SN 100244 O4-Apt-22 (No. 217-03524) Apr-23
Power sansor NRP-Z91 SN 103248 O4Ape-22 (No. 217-03828) Apr-23
Raference 20 &3 ASerustor SN BHROM (200) O4Ape-22 (No. 217-03827) Agr-23
Type-N miamatch combinaton SN 310082 / 08027 D4 Ape22 (No. 217.00528) Age-23
Raterence Prode EXI0VE SN T 31-Dec-21 (No. EXD-740_Dac21) Dwe- 22
DAE4 SN: 00t 02 May22 (No. DAE4-S0Y May22) May-23
Seconcary Standards e Check Date (n house) Screculed Check
Power meter E44108 SN Ga3012478 30-0ct-14 (in house check Oct-20) n house check: Oa-22
Power sarsor HP B481A SN USITTRY 07-0ct-15 (i house chack Oct-20) In house check: Oc-22
Power sensor HP B481A SN: MY4003315 070115 (n house chack Oct-20) In house check: Oct-22
RF gonorator RAS SMT.08 SN 100872 15-Jun-15 (0 house check Oct-20) In house check: Oct-22
Notwork Analyzer Aglont EBISSA | SN US41080477 3%-Mae- 14 (i house chack Oct-20) In house check: Oct-22
Name Funceon
Cadtrates by aan ™ Labomioy Techeiien
‘e ‘.fv;'_uo 7 -
Aopeoved by % ot Quaity Marage

mwmumum-@n_ummwanm

Certificate No: D1800V2-248_Ji22 Page 10/6

Copyright © Verkotan 2025

56 61)

N

'
’I/’l/ 1

Document ID: FCC_SAR report_SONO Hub 1D6663d_05092025.docx

o

N\

,I/"Iuln\“\‘

S

e

7,

N

N

W



Verkotan

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Measurement Conditions
me_‘m.-humimwwi
DASY Version DASYS2 V52104
Extrapolstion Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MMz £ 1 MHz
Head TSL parameters
The following p Hors and calculations wore
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C A6 1.38 mho/m £ 6 %
Head TSL temperature change during test <05°C -— -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.74 Wig
SAR for nominal Head TSL parameters normalized o 1W 389 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 507 Wig
SAR for nominal Head TSL parameters normalized lo TW 20.3 Wikg £ 16.5 % (k=2)
Certificate No: D1800V2-240_Jut22 Page 3of 6 i -
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Summary:

This document peesents the method and results fram an necredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench, All calibration resulty are traccable to
national meteology mstitutions.
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6 CALIBRATION RESULTS

6.1 ME NICAL DIMENSIONS

L mm | h mm dmm

- | 68.00+-2% . 39.50 +-2% | - 3.60 +- 2

6.2 SI| PARAMETER
62.1 §l11 mnH iguid

s

Measured | Required Measured Required Measured |  Required
% '

Frequency (Nﬁl?) l_ S11 parameter (dB) I Reguirement (dB) Impedance |
1900 ’ 2334 | -20 48.502 - 6.6i02 |
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements, The validation measurement must be performed against »
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel 1o the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liguid

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

Fage' 62
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Software - OPENSAR VS
Phentom SN 1309 SAM6S
Probe SN 41/18 EPGO333
[ Liguid v 304 sigma - 1 40
Distance and liquid 10.0 men
Area scan resoluton dx ‘dy-8mm
Zoon Scan Resolution dx=8mm/dy-8mm/'dz~Smm
Frequency 1900 MHz
| Input power 20 dBm
Liquid Temperature 20+-1°C
Lab Temperature 20+ 1%C
Lab Humiday 30-70 %
Frequency 1g SAR (W Iflg SAR (W ]
Measured | Measured Target Measured = Measured Target
normalized | normalized normalized | normalized
to IW to 1W to 1W to I'W
1900 MH2z 3.80 38.02 19.70 1.94 19.4] 2050 |
A%
’ »
N l
":‘: [3: 3 l
: ‘23 \
" T
. £ rn— N ~
‘.: 2%
’;-}. * .-; T = % 8 2
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