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1. SUMMARY OF SARTEST REPORT
1.1 Test Details

Equipment under Test (DUT):

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

T287 (EN ISO/IEC 17025)

Product: Exoskeleton

Manufacturer: German Bionic Systems GmbH
Model: Cray X

Serial Number: 99-99-00-09

FCC ID Number:

FCC ID: VVX-LM811-04XX

ISED ID Number:

IC: 10531A-LM811, 23761-8PYA008

DUT Number:

21354

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

01.03.2023 - 22.03.2023

Notes:

Added IEEE standard.

Document history:

This report replaces previous “FCC ISED_SAR report_Cray X
ID5977¢_11042023.pdf" report.

Document ID:

FCC ISED_SAR report_Cray X ID5977¢_23052023.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by: Kalle Orava
FCC Test Firm Designation Number: FI0005
ISED Company Number: 22218

1.2 Maximum Results

The maximum reported* SAR values for Body-worn for transmitting systems are shown in a
table below. The device conforms to the requirements of the standards when the maximum
reported SAR value is less than or equal to the limit. The SAR limit specified in FCC 47 CFR part
2 (2.1093) and Health Canada’s RF exposure guideline, Safety Code 6 for Head/Body SARj is

1.6 W/kg.

Copyright © Verkotan 2023
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1.2.1 Standalone SAR

Highest Reported*

N e b

O0mm separation distance
WCDMA 2 0.000019 PASS
WCDMA 4 0.00029 PASS
WCDMA 5 0.0030 PASS
LTE 2 0.0016 PASS
LTE5 0.0062 PASS
LTE7 0.0051 PASS
LTE 12 0.0083 PASS
LTE 13 0.020 PASS
LTE 66 0.000013 PASS
2.4 GHz WLAN 0.000000002 PASS

FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

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

1.2.2 Simultaneous Transmission SAR

Highest Simultaneous Transmission SAR

SAR,(W/kg) in Body-

Worn Exposure
Condition

LTE 13 + 2.4 GHz WLAN

0.02

1.2.3 Maximum Drift
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1.24 Measurement Uncertainty

Maximum Drift During Measurements 0.85 dB
*Larger than 5% drifts included to scaling factors
SAR 19:0.3 -3 GHz:
Expanded Uncertainty (k=2) 95 % +221 %

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

Finnish Accreditation Service
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The DUT is an exoskeleton which supports user's movements and reduces risk of workplace
accidents and load-bearing injuries. Supported wireless standards are WCDMA, LTE and

WLAN.

All the modules and antennas are located on the yellow unit behind the user. See section 5.1.1

for more details.

Figure 1. Overview of the DUT

Device Category

Portable

Exposure Environment

General population
uncontrolled

Copyright © Verkotan 2023
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2.1 Supported Frequency Bands and Operational Modes

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)
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TX Frequency bands

Modes of Transmitter Frequency
Operation Range [MHz]
WCDMA 2 1850 - 1910
WCDMA 4 1710 - 1755
WCDMA 5 824 - 849
LTE 2 1850 - 1910
LTE 4 1710 - 1755
LTE 5 824 - 849
LTE7 2500 - 2570
LTE 12 698 - 716
LTE 13 777 -787
LTE 66 1710 - 1780
WLAN 2.4 GHz 2412 - 2462

2.2 Test Exclusions

According to April 2015 TCB workshop, SAR test exclusion can be applied for testing

overlapping LTE bands when the specified maximum output power, including tune-up
tolerance, is less or same for the smaller band as for the larger band.
The channel bandwidth and other operating parameters for the smaller band must be fully

supported by the larger band.

For this product:

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

2.3 Simultaneous transmission

Cellular and WLAN 2.4GHz can be operated simultaneously.

Copyright © Verkotan 2023

6 (67)

Document ID: FCC ISED_SAR report_Cray X ID5977¢_23052023.docx



Verkotan =

3. OUTPUT POWER

3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

Copyright © Verkotan 2023

Max Output Power
WCDMA [dBm]
25
25
25
Max Output Power
LTE [dBm]
2 257
4 257
5 257
7 257
12 25.7
13 257
66 257
WLAN 2.4GHz Max Output Power
[dBm]
802.11b 17
802.11g 15
802.11n 13
7 (67)
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3.2 Tested conducted power
Measured conducted output power at transmitting antenna connector;
WCDMA:
WCDMA 2 WCDMA 4 WCDMA 5
Reference Channel CH9262 | CH9400 | CH9538 | CH1312 | CH1413 | CH1513 | CH4132 | CH4183 | CH 4233
1852.4 MHz|1880.0 MHz|1907.6 MHz| 1712.4 MHz|1732.6 MHz|1752.6 MHz| 826.4 MHz | 836.6 MHz | 846.6 MHz
RMC 12.2K 24.46 2453 24.64 239 22.16 23.51 2347 23.26 233
HSDPA Subtest-1 234 23.38 23.58 22.85 2142 22.59 2247 22.28 222
HSDPA Subtest-2 23.42 234 23.61 22.66 2142 22.53 22.35 22.21 2226
HSDPA Subtest-3 23.06 2296 23.14 22.15 20.94 21.96 21.76 21.64 21.58
HSDPA Subtest-4 23.01 22.98 23.18 22.08 20.9 22.07 21.83 21.61 21.64
HSUPA Subtest-1 23.53 23.49 23.6 22.89 21.49 22.59 22.45 22.28 22.26
HSUPA Subtest-2 230 22.97 23.19 22.14 20.92 21.99 21.82 21.66 21.68
HSUPA Subtest-3 23.48 2345 23.63 22.66 2138 2248 22.44 22.12 22.15
HSUPA Subtest-4 23.56 23.49 23.65 22.64 21.21 2234 22.24 22.08 22.14
HSUPA Subtest-5 23.48 23.49 23.62 22.49 21.25 2238 22.34 22.12 22.05
LTE:
QPSK 16QAM
LTE Band /
BW RBs | RBStart | CH 18607 | CH 18900 | CH 19193 | 3GPP MPR | CH 18607 | CH 18900 | CH 19193 | 3GPP MPR
1850.7 MHz|1880.0 MHz|1909.3 MHz|  [dB]  (1850.7 MHz|1880.0 MHz|1909.3 MHz|  [dB]
1 0 2298 224 23.02 0 2158 2093 2152 1
1 2 2299 22,54 23.11 0 21.13 20.96 2144 1
1 5 229 2253 23.09 0 211 2094 2152 1
2/1.4M 3 0 2302 2261 23.09 0 2195 2143 2218 1
3 1 2296 2256 23.13 0 2201 21.58 2225 1
3 3 2293 2248 2303 0 2198 2148 2224 1
6 0 2191 2153 22.19 1 2103 204 2165 2
QPSK 16QAM
LTE Band /
BW RBs | RBStart | CH 18615 | CH 18900 | CH 19185 | 3GPP MPR | CH 18615 | CH 18900 | CH 19185 | 3GPP MPR
1851.5 MHz|1880.0 MHz|1918.5 MHz|  [dB]  (1851.5 MHz|1880.0 MHz|1918.5 MHz|  [dB]
1 0 2275 2239 2298 0 2145 2063 2186 1
1 7 2296 2275 23.11 0 2188 2135 2189 1
1 14 228 2256 230 0 2141 207 2143 1
2/3M 8 0 2195 2151 222 1 210 205 2125 2
8 3 2201 2154 22,09 1 2088 2043 21.15 2
8 7 2201 2148 22.11 1 2086 20.55 2095 2
15 0 2195 2147 22.16 1 21.12 2061 2121 2
8 (67)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18625 | CH 18900 | CH 19175 | 3GPP MPR | CH 18625 | CH 18900 | CH 19175 | 3GPP MPR
1852.5 MHz |1880.0 MHz|1907.5 MHz [dB] 1852.5 MHz|1880.0 MHz|1907.5 MHz [dB]
1 0 22.55 2235 22.99 0 2137 2129 2138 1
1 12 22.66 22.36 2299 0 2141 2143 2195 1
1 24 2247 2229 22.88 0 21.21 20.96 2141 1
2/5M 12 0 2191 2144 22.19 1 20.63 2034 21.1 2
12 6 219 2137 22.21 1 20.68 2061 2135 2
12 13 21.74 2136 22.08 1 2087 2046 2092 2
25 0 21.89 2147 2217 1 2093 2048 21.13 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18650 | CH 18900 | CH 19150 | 3GPP MPR | CH 18650 | CH 18900 | CH 19150 | 3GPP MPR
1855 MHz 1880.0 1905 MHz [dB] 1855 MHz |1880.0 MHz| 1905 MHz [dB]
1 0 22.72 2258 22.86 0 2158 21.04 2147 1
1 24 22.78 22.5 23.08 0 2139 20.84 2161 1
1 49 2243 2241 2267 0 2095 208 2143 1
2/10M 25 0 220 2155 22.19 1 2092 2037 21.1 2
25 12 2182 2154 2215 1 20.85 2043 21.03 2
25 25 2162 2146 22.15 1 20.56 2043 21.11 2
50 0 21.86 2147 22.14 1 20.87 2049 21.15 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18675 | CH 18900 | CH 19125 | 3GPP MPR | CH 18675 | CH 18900 | CH 19125 | 3GPP MPR
1857.5 MHz 1880.0 1902.5 MHz [dB] 1857.5 MHz|1880.0 MHz| 1902.5 MHz [dB]
1 0 22.78 2245 226 0 215 21.16 2158 1
1 37 227 228 23.15 0 2158 2125 21.82 1
1 74 224 22.56 225 0 21.08 2098 2168 1
2/15M 36 0 22.04 2147 22.01 1 21.11 2042 21.11 2
36 19 2183 2151 2217 1 209 20.64 21.07 2
36 39 2166 2152 22.05 1 20.62 20.54 21.05 2
75 0 2183 2153 22.08 1 20.79 20.65 21.07 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 18700 | CH 18900 | CH 19100 | 3GPP MPR | CH 18700 | CH 18900 | CH 19100 | 3GPP MPR
1860.0 MHz| 1880.0 |1900.0 MHz [dB] 1860.0 MHz| 1880.0 |1900.0 MHz [dB]
1 0 23.01 2262 22.58 0 2129 20.78 21.02 1
1 50 2292 22.71 22.88 0 2138 2134 21.82 1
1 99 22.51 2263 2222 0 20.83 20.89 2147 1
2/20M 50 0 22.03 2163 2198 1 21.0 206 2098 2
50 25 21.86 2158 22.09 1 21.0 20.69 21.11 2
50 50 21.65 2162 22.06 1 20.65 20.58 2122 2
100 0 21.81 2159 22.07 1 2092 2058 21.03 2
9 (67)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19957 | CH 20175 | CH 20393 | 3GPP MPR | CH 19957 | CH 20175 | CH 20393 | 3GPP MPR
1710.7 MHz |1732.5 MHz|1754.3 MHz [dB] 1710.7 MHz|1732.5 MHz|1754.3 MHz [dB]
1 0 2383 2345 23.69 0 22.69 22.04 2232 1
1 2 2397 2352 23.85 0 2254 2213 2249 1
1 5 23.84 2352 23.69 0 2257 2191 2244 1
4/1.4M 3 0 2378 2346 237 0 2272 2271 2273 1
3 1 23.89 2352 23.79 0 22.83 2274 2291 1
3 3 2381 2352 2376 0 22.82 2275 229 1
6 0 2286 2275 2276 1 2236 2186 2198 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19965 | CH 20175 | CH 20385 | 3GPP MPR | CH 19965 | CH 20175 | CH 20385 | 3GPP MPR
1711.5 MHz |1732.5 MHz(1753.5 MHz [dB] 1711.5 MHz|1732.5 MHz|1753.5 MHz [dB]
1 0 23.76 2335 2354 0 2254 2241 223 1
1 7 23.79 2354 2362 0 2266 22.21 2252 1
1 14 2382 2355 2349 0 223 2196 2243 1
4/3M 8 0 23.01 22.88 22.73 1 2192 2166 217 2
8 3 2298 2278 2273 1 2183 2172 21.77 2
8 7 230 228 2263 1 2177 2167 2168 2
15 0 2298 2275 2269 1 2192 2177 2182 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 19975 | CH 20175 | CH 20375 | 3GPP MPR | CH 19975 | CH 20175 | CH 20375 | 3GPP MPR
1711.5 MHz |1732.5 MHz|1753.5 MHz [dB] 1711.5 MHz|1732.5 MHz|1753.5 MHz [dB]
1 0 23.75 2318 2363 0 2257 2238 2237 1
1 12 2393 2345 238 0 2254 2227 2241 1
1 24 2381 2355 237 0 2243 22.06 2238 1
4/5M 12 0 2296 228 227 1 2174 2166 2154 2
12 6 2304 2267 2269 1 2174 2159 2162 2
12 13 2288 2274 2269 1 2182 2175 2173 2
25 0 22.89 2273 2277 1 21.79 2167 21.86 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20000 | CH 20175 | CH 20350 | 3GPP MPR | CH 20000 | CH 20175 | CH 20350 | 3GPP MPR
1715.0 MHz |1732.5 MHz|1750.0 MHz [dB] 1715.0 MHz|1732.5 MHz|1750.0 MHz [dB]
1 0 2383 223 2363 0 2265 217 2235 1
1 24 2395 2339 2397 0 2237 228 2248 1
1 49 2266 2295 2385 0 2195 223 2223 1
4/10M 25 0 23.01 2299 2294 1 2199 2185 2177 2
25 12 22.84 22.81 2293 1 21.85 21.79 2198 2
25 25 22.64 22.7 22.86 1 2164 2166 2177 2
50 0 22.85 22.7 22.83 1 2192 2166 21.86 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20025 | CH 20175 | CH 20325 | 3GPP MPR | CH 20025 | CH 20175 | CH 20325 | 3GPP MPR
1717.0 MHz |1732.5 MHz|1747.5 MHz [dB] 1717.0 MHz|1732.5 MHz|1747.5 MHz [dB]
1 0 2397 2217 235 0 2254 2146 2223 1
1 37 2376 2336 2397 0 226 2266 2273 1
1 74 22.11 2327 238 0 2136 22.18 2224 1
4/15M 36 0 229 22.89 2283 1 2199 2168 2172 2
36 19 22.74 2281 2291 1 2186 2163 2186 2
36 39 22.65 22.7 22.83 1 21.71 2159 21.89 2
75 0 2294 227 2272 1 2199 2161 21.77 2
10 67)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20050 | CH 20175 | CH 20300 | 3GPP MPR | CH 20050 | CH 20175 | CH 20300 | 3GPP MPR
1720.0 MHz|1732.5 MHz|1745.0 MHz [dB] 1720.0 MHz|1732.5 MHz|1745.0 MHz [dB]
1 0 24.05 2225 22.69 0 2273 2145 21.84 1
1 50 2378 2353 2374 0 2258 2264 2274 1
1 99 22.16 2353 2368 0 2131 2229 224 1
4/20M 50 0 23.02 2281 2267 1 2199 21.71 2169 2
50 25 22.84 2277 2282 1 2183 2179 2182 2
50 50 228 22.56 2281 1 2173 2174 2183 2
100 0 230 22,59 2261 1 2196 21.71 2162 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20407 | CH 20525 | CH 20643 | 3GPP MPR | CH 20407 | CH 20525 | CH 20643 | 3GPP MPR
824.7 MHz | 836.5 MHz | 848.3 MHz [dB] 824.7 MHz | 836.5 MHz | 848.3 MHz [dB]
1 0 2321 2287 2304 0 2183 2166 2181 1
1 2 2326 22.88 2324 0 2174 2172 2197 1
1 5 23.06 2277 23.14 0 2173 2173 2158 1
5/ 1.4M 3 0 2339 2298 233 0 2227 22.05 2211 1
3 1 2334 2305 23.26 0 2231 22.14 2222 1
3 3 2328 2305 2325 0 2222 22.11 2217 1
6 0 22.29 2204 222 1 2137 21.15 2139 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20415 | CH 20525 | CH 20635 | 3GPP MPR | CH 20415 | CH 20525 | CH 20635 | 3GPP MPR
825.5 MHz | 836.5 MHz | 847.5 MHz [dB] 825.5 MHz | 836.5 MHz | 847.5 MHz [dB]
1 0 2331 2321 2327 0 21.88 21.69 2177 1
1 7 2296 230 2337 0 2204 2184 2188 1
1 14 2307 228 23.13 0 2161 215 2145 1
5/3M 8 0 22.26 22.25 2227 1 2112 21.14 21.16 2
8 3 2218 22.18 2227 1 2102 2105 21.1 2
8 7 22.19 2205 2227 1 2096 2091 2109 2
15 0 2213 22.15 22.25 1 21.14 2118 2134 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20425 | CH 20525 | CH 20625 | 3GPP MPR | CH 20425 | CH 20525 | CH 20625 | 3GPP MPR
826.5 MHz | 836.5 MHz | 846.5 MHz [dB] 826.5 MHz | 836.5 MHz | 846.5 MHz [dB]
1 0 23.04 2305 2296 0 2168 219 2154 1
1 12 2326 2297 23.26 0 2201 218 218 1
1 24 23.12 2276 22.89 0 2172 21.19 2137 1
5/5M 12 0 2206 22.19 222 1 2093 20.84 2098 2
12 6 22.08 2225 2229 1 2095 21.03 210 2
12 13 22.19 2205 22.21 1 2093 209 20.82 2
25 0 22.08 2223 2218 1 21.03 21.07 20.99 2

Copyright © Verkotan 2023
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20450 | CH 20525 | CH 20600 | 3GPP MPR | CH 20450 | CH 20525 | CH 20600 | 3GPP MPR
829.0 MHz | 836.5 MHz | 844 MHz [dB] 829.0 MHz | 836.5 MHz | 844 MHz [dB]
1 0 2344 23.14 23.0 0 215 2161 2168 1
1 24 2355 23.08 2299 0 220 2137 21.66 1
1 49 23.13 2297 23.08 0 2124 214 216 1
5/10M 25 0 2217 22.19 22.19 1 21.12 21.16 21.06 2
25 12 2233 2223 22.08 1 2123 21.12 21.09 2
25 25 2217 22.08 2213 1 21.11 2095 2099 2
50 0 2212 2223 22.11 1 21.18 212 21.08 2
QPSK 16QAM
LTE Band /
o RBs | RBStart | CH 20775 | CH 21100 | CH 21425 | 3GPP MPR | CH 20775 | CH 21100 | CH 21425 | 3GPP MPR
2502.5 MHz |2535.0 MHz(2567.5 MHz [dB] 2502.5 MHz|2535.0 MHz|2567.5 MHz [dB]
1 0 2377 2444 21.69 0 232 239 2146 1
1 12 2411 2436 20.54 0 23.59 23.89 2032 1
1 24 24.04 23.84 19.08 0 2347 234 18.83 1
7/5M 12 0 23.98 2446 21.19 1 23.36 2349 2094 2
12 6 2412 2439 2061 1 2353 2355 2036 2
12 13 24.14 2415 19.82 1 2353 23.52 19.57 2
25 0 24.05 243 2057 1 2346 234 2034 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20800 | CH 21100 | CH 21400 | 3GPP MPR | CH 20800 | CH 21100 | CH 21400 | 3GPP MPR
2505.0 MHz |2535.0 MHz(2565.0 MHz [dB] 2505.0 MHz|2535.0 MHz|2565.0 MHz [dB]
1 0 2337 2429 23.68 0 22.83 23.79 2335 1
1 24 2427 2436 22.05 0 2373 239 21.85 1
1 49 24.02 23.19 1898 0 2347 22.72 18.71 1
7/10M 25 0 2394 2445 23.02 1 2335 2346 2273 2
25 12 2424 2434 22.08 1 2367 235 2184 2
25 25 24.25 23.89 20.71 1 23.64 2339 2048 2
50 0 24.09 2417 2203 1 2344 23.54 2176 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20825 | CH 21100 | CH 21375 | 3GPP MPR | CH 20825 | CH 21100 | CH 21375 | 3GPP MPR
2507.5 MHz |2535.0 MHz(2562.5 MHz [dB] 2507.5 MHz|2535.0 MHz|2562.5 MHz [dB]
1 0 2386 2494 2448 0 2299 2382 2366 1
1 37 25.09 24.81 23.68 0 2414 23.96 23.1 1
1 74 2499 2327 19.59 0 24.03 22.56 18.95 1
7/15M 36 0 243 24.21 2457 1 23.53 2329 23.88 2
36 19 24.38 2442 23.62 1 2348 234 23.03 2
36 39 24.19 2417 21.87 1 234 2329 2129 2
75 0 2437 2453 2333 1 2338 23.52 22.7 2
12 (67)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 20850 | CH 21100 | CH 21350 | 3GPP MPR | CH 20850 | CH 21100 | CH 21350 | 3GPP MPR
2510.0 MHz |2535.0 MHz|2560.0 MHz [dB] 2510.0 MHz|2535.0 MHz|2560.0 MHz [dB]
1 0 24.59 2474 234 0 2335 2344 22.56 1
1 50 2498 2531 2555 0 2424 2414 2461 1
1 99 24.78 23.72 21.11 0 2375 2267 19.96 1
7/20M 50 0 2399 2399 2451 1 23.19 2312 2372 2
50 25 23.96 24.09 2439 1 2329 2325 23.64 2
50 50 23.78 2423 23.75 1 22.89 2332 228 2
100 0 2397 2425 2451 1 231 2334 2351 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23017 | CH 23095 | CH 23173 | 3GPP MPR | CH 23017 | CH 23095 | CH 23173 | 3GPP MPR
699.7 MHz | 707.5 MHz | 715.3 MHz [dB] 699.7 MHz | 707.5 MHz | 715.3 MHz [dB]
1 0 2249 2249 2237 0 2156 2138 21.26 1
1 2 22.62 22.6 225 0 21.83 2154 2127 1
1 5 2246 2261 22.58 0 21.69 2145 2147 1
12/1.4M 3 0 22.58 22.69 2245 0 215 21.59 2131 1
3 1 22.68 2267 22.52 0 2164 2169 2143 1
3 3 22.66 2267 226 0 2158 21.69 2154 1
6 0 2157 21.51 2128 1 2083 20.76 20.57 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23025 | CH 23095 | CH 23165 | 3GPP MPR | CH 23025 | CH 23095 | CH 23165 | 3GPP MPR
700.5 MHz | 707.5 MHz | 714.5 MHz [dB] 700.5 MHz | 707.5 MHz | 714.5 MHz [dB]
1 0 22.81 2248 2252 0 2163 21.06 2125 1
1 7 2247 226 225 0 21.59 2157 21.28 1
1 14 22.72 22.6 22.69 0 2125 2139 213 1
12/3M 8 0 2173 2167 2161 1 20.7 20.52 206 2
8 3 21.72 2177 2144 1 20.8 20.63 205 2
8 7 21.82 2138 2142 1 20.71 20.73 2049 2
15 0 21.86 2174 2153 1 20.72 20.74 2047 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23035 | CH 23095 | CH 23155 | 3GPP MPR | CH 23035 | CH 23095 | CH 23155 | 3GPP MPR
701.5 MHz | 707.5 MHz | 713.5 MHz [dB] 701.5 MHz | 707.5 MHz | 713.5 MHz [dB]
1 0 22.72 2271 22.57 0 2146 21.02 21.54 1
1 12 22.88 23.15 22.71 0 2156 21.75 2135 1
1 24 22.74 2265 22.64 0 2137 2148 2129 1
12/5M 12 0 21.89 2165 21.79 1 20.73 2043 2039 2
12 6 219 2175 2171 1 20.63 20.75 2043 2
12 13 21.89 2175 2157 1 20.59 20.83 20.25 2
25 0 2187 21.81 2157 1 20.69 2063 2053 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23060 | CH 23095 | CH 23130 | 3GPP MPR | CH 23060 | CH 23095 | CH 23130 | 3GPP MPR
704.0 MHz | 707.5 MHz | 711.0 MHz [dB] 704.0 MHz | 707.5 MHz | 711.0 MHz [dB]
1 0 22.56 2239 2263 0 213 21.05 20.89 1
1 24 22.69 22.7 229 0 21.12 2155 2176 1
1 49 2248 2247 22.66 0 21.06 209 2093 1
12/ 10M 25 0 2147 2158 21.83 1 20.6 20.57 20.7 2
25 12 2151 2157 2192 1 20.6 20.62 20.83 2
25 25 2152 2135 21.77 1 20.7 20.54 20.54 2
50 0 2147 2141 21.82 1 20.72 20.64 20.71 2
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 23205 | CH 23230 | CH 23255 | 3GPP MPR | CH 23205 | CH 23230 | CH 23255 | 3GPP MPR
779.5 MHz | 782.0 MHz | 784.5 MHz [dB] 779.5 MHz | 782.0 MHz | 784.5 MHz [dB]
1 0 2285 2281 22.82 0 2149 21.1 2144 1
1 12 2299 2276 23.25 0 2162 2152 2199 1
1 24 22.89 23.09 229 0 2109 2138 2148 1
13/5M 12 0 2194 2192 22.02 1 20.74 20.71 20.79 2
12 6 2196 2208 2201 1 20.88 20.81 2092 2
12 13 2189 2201 2203 1 207 209 2101 2
25 0 2207 21.88 2198 1 210 2087 2097 2
QPSK 16QAM
LTE::\;' &k RBs RB Start NA CH 23230 o 3GPP MPR o CH 23230 o 3GPP MPR
782.0 MHz [dB] 782.0 MHz [dB]
1 0 2237 2237 2237 0 2132 2132 2132 1
1 24 2285 2285 2285 0 2141 2141 2141 1
1 49 22.78 2278 2278 0 2145 2145 2145 1
13/ 10M 25 0 2186 2186 2186 1 20.72 2072 20.72 2
25 12 2192 2192 2192 1 2078 20.78 2078 2
25 25 2188 21.88 21.88 1 20.85 20.85 20.85 2
50 0 219 219 219 1 20.86 20.86 20.86 2
QPSK 16QAM
LTE Band /
B RBs RB Start | CH 131979 | CH 132322 | CH 132665 | 3GPP MPR | CH 131979 | CH 132322 | CH 132665 | 3GPP MPR
1710.7 MHz|1745.0 MHz|1779.3 MHz [dB] 1710.7 MHz|1745.0 MHz|1779.3 MHz [dB]
1 0 2382 23.76 2036 0 2248 22.19 20.17 1
1 2 23.86 2378 19.83 0 2248 220 20.13 1
1 5 2378 2353 20.02 0 222 22,09 1938 1
66 / 1.4M 3 0 23.86 2362 2008 0 2223 2259 1963 1
3 1 23.81 2368 1958 0 2226 2257 19.69 1
3 3 2381 236 19.75 0 2219 2257 18.8 1
6 0 2279 2266 2047 1 21.14 2172 1927 2
QPSK 16QAM
LTE Band /
o RBs RB Start | CH 131987 | CH 132322 | CH 132657 | 3GPP MPR | CH 131987 | CH 132322 | CH 132657 | 3GPP MPR
1711.5 MHz|1745.0 MHz|1778.5 MHz [dB] 1711.5 MHz|1745.0 MHz|1778.5 MHz [dB]
1 0 2321 2332 19.01 0 2242 2218 19.08 1
1 7 2318 2362 19.64 0 2248 2234 18.64 1
1 14 2294 2361 18.84 0 2236 2227 18.15 1
66 / 3M 8 0 2289 2266 19.88 1 2182 2166 18.25 2
8 3 2279 2268 19.57 1 218 2159 18.18 2
8 7 2274 22.71 1944 1 2176 2157 18.66 2
15 0 2273 2262 19.79 1 2196 2169 1898 2
14 (67)
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QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 131997 | CH 132322 | CH 132647 | 3GPP MPR | CH 131997 | CH 132322 | CH 132647 | 3GPP MPR
1712.5 MHz |1745.0 MHz|1777.5 MHz [dB] 1712.5 MHz|1745.0 MHz|1777.5 MHz [dB]
1 0 22.95 22.88 19.65 0 2248 22.06 18,67 1
1 12 22.82 23.56 188 0 225 2207 18.34 1
1 24 226 23.69 18.44 0 22.06 22.09 18.65 1
66 / 5M 12 0 22.87 2263 2017 1 2193 214 18.83 2
12 6 22.84 2267 19.89 1 2192 2156 18.58 2
12 13 22.75 2263 1891 1 21.75 21.75 18.13 2
25 0 22.85 2255 1931 1 21.86 216 19.34 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132022 | CH 132322 | CH 132622 | 3GPP MPR | CH 132022 | CH 132322 | CH 132622 | 3GPP MPR
1715.0 MHz |1745.0 MHz(1775.0 MHz [dB] 1715.0 MHz|1745.0 MHz| 1775.0 MHz [dB]
1 0 22.26 20.73 19.16 0 2193 2029 18.83 1
1 24 22.39 2354 1946 0 2192 2225 19.35 1
1 49 19.89 2269 18.16 0 1943 224 17.67 1
66 / 10M 25 0 22.87 22.72 2035 1 2196 2158 19.06 2
25 12 2273 2276 19.76 1 2184 21.71 1727 2
25 25 21.99 2263 19.02 1 212 21.69 18.79 2
50 0 22.09 2251 19.87 1 2174 21.56 19.09 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132047 | CH 132322 | CH 132597 | 3GPP MPR | CH 132047 | CH 132322 | CH 132597 | 3GPP MPR
1717.5 MHz |1745.0 MHz (1772.5 MHz [dB] 1717.5 MHz|1745.0 MHz|1772.5 MHz [dB]
1 0 220 2156 2038 0 2144 20.09 2022 1
1 37 2127 2352 20.16 0 217 225 1945 1
1 74 1961 2297 15.67 0 18,51 2243 18.38 1
66 / 15M 36 0 22.72 22.66 20.88 1 2181 2166 20.07 2
36 19 2223 2266 20.79 1 2087 2167 20.02 2
36 39 2049 22.79 1938 1 1991 21.79 18.54 2
75 0 22.05 2253 19.64 1 214 2167 20.04 2
QPSK 16QAM
LTE Band /
BW RBs RB Start | CH 132072 | CH 132322 | CH 132572 | 3GPP MPR | CH 132072 | CH 132322 | CH 132572 | 3GPP MPR
1720.0 MHz|1745.0 MHz|1770.0 MHz [dB] 1720.0 MHz|1745.0 MHz| 1770.0 MHz [dB]
1 0 22.02 1961 2091 0 2134 19.11 20.68 1
1 50 21.18 2361 20.64 0 20.85 2261 2039 1
1 99 19.19 2257 17.79 0 18.62 222 1717 1
66 / 20M 50 0 22.53 22.54 20.11 1 2123 21.18 20.88 2
50 25 21.86 22.68 2152 1 21.12 21.66 2041 2
50 50 2117 22.68 19.68 1 18.75 2174 19.03 2
100 0 21.73 2249 20.86 1 20.76 215 19.8 2
WLAN 2.4 GHz:
Output power [dBm]
Transmission Data rate
Standard
ancar mode [Mbps] cH1 cHe6 CH 11
2412 MHz 2437 MHz 2462 MHz
802.11b DSSS 1 14.63 14.78 14.9
15 (67)
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4. TEST EQUIPMENT

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 ©
|:| 0 O Light Beam
T
|:| Electro-optical
converter (EOC)
Measurement Server DASYS
are [
Dig Out] .77] DAE 0 — DAE
T Isotrapic
E-field
probe
Robot Controller Phantom
PC Tissue simulating g
cssc iquid 1
O 1601 Device under test|
stH Hmz O —J Device holder
}

Figure 2 Schematic Laboratory Picture
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Main used test system components are listed below. For full equipment list and calibration
intervals, please contact the testing laboratory.

Test Equipment Model Serial Number Calibration Date
DASY5 Software 52.8.8.1258 - NA
DAE4, converter DAE4 710 10/2022
Isotropic DOS probe EX3DV4 3892 04/2022
Isotropic DOS probe EX3DV4 3852 10/2022
System validation dipole D835V2 455 06/2022
System validation dipole D1800V2 249 07/2022
System validation dipole DIP 2G600 637 12/2021
System validation dipole D750V3 1154 07/2022
System validation dipole D1900V2 511 03/2020
System validation dipole D2450V2 729 07/2022
Amplifier, 800MHz-4200MHz, 10W 10S1G4A 320421 NA
Radio Communication Analyzer MT8820C 6200883099 10/2022
Vector Network Analyzer E5071C MY46102812 05/2022
Vector Network Analyzer P5008A MY58100258 01/2023
Inline Peak Power Sensor MA24105A 2102058 11/2022
Vector Signal Generator MG3710E 6262028676 NA
Dipole calibration period supporting data:
Measured on 10/2022 Calibrated
Dipole and serial Frequency Return Return
number (MHz) | loss @B) | 'MPedance (Ol | 1qg) | 'mpedance [C]
D1900V2 /511 1900 -23.8 485 6.2 -21.37 529 8
DIP 2G600 / 637 2600 -28.3 464 -09 -31.57 514 2.3

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

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

Dynamic Range

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

Overall length: 330 mm

Dimensions .

Tip length: 10 mm

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

Compliance tests of mobile phones
Fast automatic scanning in arbitrary phantoms

Copyright © Verkotan 2023
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4.2 Phantoms
Eli Phantom:

The phantom used in SAR tests was an ELI phantom, manufactured by SPEAG. ELI
phantom is used for compliance testing of handheld and body-mounted wireless devices
in the frequency range of 30 MHz to 6 GHz. The phantom conforms to the requirements
of 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 DASY5 with which
measured peak average SAR values were corrected for the deviation of used liquid. Depth of
the tissue simulant was at least 15.0 cm from the inner surface of the flat phantom.

Tissue simulant liquid Ingredients

Deionized Water, oil, salt, emulsifiers

18 (67)
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Frequency | Dipole Type | Probe Type | Calibrated | DAE Unit/ | Dielectric Conductivity | Head tissue
[MHz] /SN /SN Signal SN Constant o [S/m] simulant
Type [€]
750 D750V3 /635 EX:EQV; / W DAE 4 / 705 42.71 0.91 04/2022
EX3DV4
835 D835V2 /448 ??892 / W DAE 4 / 705 42.47 0.94 05/2022
D1800V2 / EX3DV4 /
1800 W DAE 4 / 705 3935 1.29 04/2022
2D075 3892 / /
DIP 2G600 / EX3DV4 /
2600 637 3892 Ccw DAE 4 /705 38.89 1.81 04/2022
D1800V2 / EX3DV4 /
1800 249 3852 W DAE 4 /710 41.71 1.36 1172022
D1900V2 / EX3DV4 /
1900 511 3852 Ccw DAE 4 /710 40.05 1.39 11/2022
D2450Vv2 / EX3DV4 /
2450 758 3852 Ccw DAE 4 /710 40.46 1.75 11/2022
4.5 System Check
Tissue | Frequenc Input | Measured I : W Deviation
Date Tissue Type T:emu [I?IIHz] Y| Power SAR;, Target | Normalized (%] Plot #
e [mW] | [W/kgl | SARw | SARi °
[°cl [W/kg] [W/kg]
01.03.2023 WB Head 22 835 250 247 9.69 9.88 1.96 1
06.03.2023 WB Head 22 835 250 2.38 9.69 9.52 -1.75 2
06.03.2023 WB Head 22 1800 250 9.18 389 36.72 -5.6 3
07.03.2023 WB Head 22 750 250 1.96 8.54 7.84 -8.20 4
07.03.2023 WB Head 22 2600 250 135 5647 54 -4.37 5
08.03.2023 WB Head 22 1800 250 8.9 389 356 -8.5 6
08.03.2023 WB Head 22 1900 250 10.2 393 408 3.8 7
10.03.2023 WB Head 22 2450 250 125 523 50 -4.40 8
19 (67)
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4.5.1 Tissue Simulant Verification
Target Measured Deviation
Date Tissue Tissue | Frequency | Dielectric | Conductivity | Dielectric | Conductivity | € [%] o [%]
Type Temp [MHZz] Constant | o [S/m] Constant | o [S/m]
[°C] [€] Target [€]
Target
03.03.2023 | WB Head 22 829.0 41.53 0.9 42.21 0.87 1.6 -3.7
03.03.2023 | WB Head 22 835.0 415 0.9 42.19 0.87 1.7 -34
03.03.2023 | WB Head 22 836.5 41.5 0.9 42.19 0.87 1.7 -34
03.03.2023 | WB Head 22 844.0 415 0.91 42.17 0.87 1.6 -4.1
06.03.2023 | WB Head 22 779.5 41.76 0.89 4241 0.81 1.5 -9.5
06.03.2023 | WB Head 22 782.0 41.75 0.89 424 0.81 1.5 -9.5
06.03.2023 | WB Head 22 784.5 41.74 0.89 42.39 0.81 1.6 -94
06.03.2023 | WB Head 22 826.4 41.54 0.9 423 0.82 1.8 -8.2
06.03.2023 | WB Head 22 835.0 415 0.9 4227 0.83 1.9 -8.0
06.03.2023 | WB Head 22 836.6 415 0.9 42.26 0.83 1.8 -8.1
06.03.2023 | WB Head 22 844.0 41.5 0.91 42.24 0.83 1.8 -8.6
07.03.2023 | WB Head 22 704.0 42.15 0.89 4047 0.84 -4.0 -5.2
07.03.2023 | WB Head 22 707.5 42.13 0.89 4047 0.84 -39 -5.1
07.03.2023 | WB Head 22 711.0 4211 0.89 4046 0.84 -39 -5.0
07.03.2023 | WB Head 22 750.0 41.9 0.89 40.34 0.85 -3.7 -4.2
07.03.2023 | WB Head 22 2510.0 39.12 1.86 37.41 1.74 -44 -6.8
07.03.2023 | WB Head 22 2535.0 39.09 1.89 3742 1.75 -4.3 -7.2
07.03.2023 | WB Head 22 2560.0 39.05 1.92 37.35 1.77 -44 -7.8
07.03.2023 | WB Head 22 2600.0 39.0 1.96 37.27 1.8 -44 -8.1
08.03.2023 | WB Head 22 17124 40.14 1.35 39.08 1.22 -2.6 -9.5
08.03.2023 | WB Head 22 1720.0 40.13 1.35 39.06 1.23 -2.6 -9.5
08.03.2023 | WB Head 22 1732.6 40.11 1.36 39.05 1.23 -2.6 -9.5
08.03.2023 | WB Head 22 1745.0 40.09 1.37 39.03 1.24 -2.6 -9.5
08.03.2023 | WB Head 22 1752.6 40.07 1.37 39.03 1.24 -2.6 -9.5
08.03.2023 | WB Head 22 1770.0 40.05 1.38 39.01 1.25 -2.6 -9.5
08.03.2023 | WB Head 22 1800.0 40.0 14 38.97 1.27 -2.6 -9.6
08.03.2023 | WB Head 22 18524 40.0 14 38.91 1.29 -2.7 -7.5
08.03.2023 | WB Head 22 1860.0 40.0 14 38.9 1.3 -2.7 -7.2
08.03.2023 | WB Head 22 1880.0 40.0 14 38.88 1.31 -2.8 -6.5
08.03.2023 | WB Head 22 1900.0 40.0 14 38.86 1.32 -2.9 -5.7
08.03.2023 | WB Head 22 1907.6 40.0 14 38.85 1.33 -2.9 -54
10.03.2023 | WB Head 22 24120 39.27 1.77 38.29 1.64 -2.5 -73
10.03.2023 | WB Head 22 2437.0 39.22 1.79 38.26 1.65 -2.5 -7.7
10.03.2023 | WB Head 22 2450.0 39.2 1.8 38.22 1.66 -2.5 -7.8
10.03.2023 | WB Head 22 2462.0 39.18 1.81 38.18 1.67 -2.6 -8.0
20 (67)
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5. TEST PROCEDURE

Testing was carried out in accordance with FCC KDB Publications 447498 D04 Interim General
RF Exposure Guidance v01, 248227 D01 802.11 Wi-Fi SAR and RSS-102, Issue 5.

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

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

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

The WLAN transmission modes for testing were selected according to largest channel
bandwidth configuration, lowest order modulation and lowest data rate.
WLAN 2.4GHz was tested with 802.11b standard with data rate of 1Mbit/s.

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

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

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

Photos of the test positions are presented in appendix A
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5.2 ScanProcedures

First, area scans were used for determination of the field distribution. Next, a zoom scan
was performed around the highest E-field value to determine the averaged SAR value. Drift
was determined by measuring the same point at the start of the area scan and again at the
end of the zoom scan.

5.3 SARAveraging Methods

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

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

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

computed for each measurement point and fitted to neighboring points by a least-
square method. For the zoom scan, inverse distance weighting is incorporated to fit

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

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. TEST RESULTS
7.1 SAR Results for Body Exposure Condition with 0Omm separation
WCDMA:
Maximum | Conducted Measured Power 9
Band (Channel Frequency Mode Power Power |Test Position SAR1g Drift** Duty |Scaling| Reported Plot #
[MHZz] [dBm] [dBm] [W/kg] [dB] Cycle |Factor |SAR1g [W/kg]
WCDMA 2| 9262 18524 RMC 12.2K 25 2446 Front, Omm 0* 0 1.13 1:1 0.00
WCDMA 2| 9400 1880 RMC 12.2K| 25 24.53 Front, Omm |0.0000038| 0 1.1 1:1 0.0000042
WCDMA 2| 9538 1907.6 RMC 12.2K 25 24.64 Front, Omm | 0.000017 0 1.09 1:1 0.000019 9
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
Maximum | Conducted Measured | Power .
Band [Channel Frequency Mode Power Power T?s.t SAR1g Drift** Duty |Scaling Reported Plot #
[MHz] [dBm] [dBm] Position [W/kg] [dB] Cycle |Factor |SAR1g [W/kg]
WCDMA 4| 1312 17124 RMC 12.2K 25 239 Front, Omm 0* 0 1.29 1:1 0.00
WCDMA 4| 1413 17326 RMC 12.2K 25 22.16 Front, Omm |0.000000498 0 1.92 1:1 0.0000010 10
WCDMA 4| 1513 1752.6 RMC 12.2K 25 23.51 Front, Omm |0.00000091 0 141 11 0.0000013
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
Y Maximum | Conducted Measured Power Duty |Scaling| Reported
Band (Channel [MHz] Mode Power Power |Test Position SAR1g Drift* Cycle |Factor |SAR1g [W/kg] Plot #
[dBm] [dBm] [W/kg] [dB]
WCDMA 5| 4132 826.4 RMC 12.2K] 25 2347 Front, Omm | 0.0012 -0.72 1.68 1:1 0.0020
WCDMA 5| 4183 835 RMC 12.2K] 25 23.26 Front, Omm | 0.00036 -0.33 1.61 1:1 0.00058
WCDMA 5| 4233 846.6 RMC 12.2K] 25 233 Front, Omm | 0.0020 -0.08 1.48 1:1 0.0030 11
*Larger than 5% drifts included to scaling factors
LTE:
Frequency | Modulation| RB | RB | Maximum Condusind Test Measure PO\'Ner Scaling| Duty Repored
sanel | G [MHz] |/ BW [MHz]| Size |Offset Power [dBm] e position iy | IR Factor| Cycle e
[dBm] [W/kg] | [dB] [W/kgl
LTE2 | 18700 1860 QPSK/20 1 0 257 2301 |Front, Omm|0.0000021 0 1.86 1:1 0.0000039
LTE2 | 18700 1860 QPSK/20 50 0 257 22.03 |Front, Omm| 0.00071** 0 2.33 1:1 0.0016 12
LTE2 | 18900 1880 QPSK/20 1 50 257 2271 |Front, Omm| 0.00077 0 1.99 1:1 0.0015
LTE2 19100 1900 QPSK/20 1 50 257 2288 |Front, Omm| 0.000095 0 1.91 11 0.00018
*Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
**Reported SAR value is based on area scan measurement. Zoom scan evaluations failed due to low e-field generated by the DUT.
Frequency | Modulation| RB | RB | Maximum o Test DD Power Scaling| Duty PR
Band | Channel | "\ 1 |/ BW [MHz]| Size Offset Power [dBm]| POWe' | position | SARw | Drifts e ior| cycle | SARw |Plot#
[dBm] [W/kg]l | [dB] [W/kg]
LTES 20450 829 QPSK/10 1 24 257 23.55 |Front, Omm| 0.0034 0.45 1.82 1:1 0.0062 13
LTES 20450 829 QPSK/10 25 12 257 2233 |Front, Omm| 0.00014 0.12 2.17 1:1 0.00031
LTE5 | 20525 836.5 QPSK/10 1 0 257 23.14 |Front,Omm| 0.00050 | -0.55 | 2.05 1:1 0.0010
LTES | 20600 844 QPSK/10 1 49 257 23.08 |Front, 0Omm|0.0000029| -0.05 | 1.83 1:1 0.0000053
*Larger than 5% drifts included to scaling factors
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Frequency |Modulation| RB | RB | Maximum Eonducred Test Measure Power Scaling| Duty Rapoited
Eaa) s [MHz] |/ BW [MHz]| Size (Offset Power [dBm] LG position SRR Rt Factor| Cycle Shalivy AR
[dBm] [W/kg] | [dB] [W/kg]
LTE7 | 21350 2560 QPSK/20 1 50 257 25.55 |Front, Omm| 0.00404** | 0.83 1.25 1:1 0.0051 14
LTE7 | 21350 2560 QPSK/20 50 0 257 2451 |Front,Omm| 0.000899 | 0.28 1.40 1:1 0.0013
LTE7 | 20850 2510 QPSK/20 1 50 257 2498 |Front, Omm|0.00000391| 0.8 142 1:1 0.0000055
LTE7 | 21100 2535 QPSK/20 1 50 25.7 2531 |Front, Omm| 0.000156 | -0.61 1.26 1:1 0.00020
*Larger than 5% drifts included to scaling factors
**Reported SAR value is based on area scan measurement. Zoom scan evaluations failed due to low e-field generated by the DUT.
Frequency | Modulation| RB | RB | Maximum (PG Test Ll PO\!ver Scaling| Duty E=poiied
Band | Channel | ;1 |/ BW [MHz] | Size Offset Power [dBm]| "OWe" | position | SARw | Drift* fo  ior| cycle | SARw |Plot#
[dBm] [W/kg] | [dB] [W/kgl
LTE12| 23130 711 QPSK/10 1 24 257 229 Front, Omm| 0.0041** | -0.27 2.03 11 0.0083 15
LTE12| 23130 711 QPSK/10 25 12 257 2192 |Front, 0mm|0.00000257] -0.48 2.67 1:1 0.0000069
LTE12| 23060 704 QPSK/10 24 257 22.69 |Front, 0mm|0.00000187 -0.59 2.29 1:1 0.0000043
LTE12| 23095 707.5 QPSK/10 1 24 257 227 Front, 0mm|0.00000649 0.85 243 1:1 0.000016
*Larger than 5% drifts included to scaling factors
**Reported SAR value is based on area scan measurement. Zoom scan evaluations failed due to low e-field generated by the DUT.
Frequency |Modulation| RB | RB | Maximum EonduEied Test Measure PO\.Ner Scaling| Duty Repoited
Eaucy e [MHz] |/ BW [MHz]| Size Offset Power [dBm] Power position SARsq i Factor| Cycle Shelisg | A
[dBm] [W/kg] | [dB] [W/kg]
LTE13| 23230 782 QPSK/10 1 24 257 22.85 |Front,Omm| 0.00765 | -0.26 | 2.05 1:1 0.016
LTE13]| 23230 782 QPSK/10 25 12 257 2192 |Front,Omm| 0.00749 | -0.59 | 2.74 1:1 0.020 16
LTE 13| 23205 779.5 QPSK/5 1 12 257 2299 |Front,Omm| 0.00753 | -0.79 | 2.24 1:1 0.017
LTE13] 23255 784.5 QPSK/5 1 12 257 2325 |Front,Omm| 0.00734 | -0.15 | 1.76 1:1 0.013
*Larger than 5% drifts included to scaling factors
Frequency | Modulation| RB | RB | Maximum peaiat Test Measure Po.wer Scaling| Duty sshorted
Band | Channel | 1 |/ BW [MHz] | Size [Offset Power [dBm]| TO™&" | position | SARw | Drift | "c ior| cycle | SARw |Plot#
[dBm] [W/kg] | [dB] [W/kg]
LTE66| 132322 1745 QPSK/20 1 50 25.7 2361 [Front, Omm|0.00000139 0 1.62 1:1 0.0000022
LTE66| 132322 1745 QPSK/20 50 25 257 2268 |Front, Omm|0.00000413 0 2.00 1:1 0.0000083
LTE66| 132072 1720 QPSK/20 1 0 257 22.02 |Front, Omm 0* 0 1.0 1:1 0
LTE66| 132572 1770 QPSK/20 1 0 257 2091 |Front, 0mm|0.00000434 0 3.01 1:1 0.000013 | 17
*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
2.4GHz WLAN:
Data Rate| Frequency Test Maximum Conducted Measured Po.wer Scaling Buivigis pored
Mode [Mbps] [MHz] Channel e hen Power Power [dBm]| SAR.. [W/kg] Drift** Factor Cycle SAR;, Plot #
[dBm] 10 %91 1aB) [%] | [W/kg]
802.11b 1 2412 1 Front, Omm| 17 14.72 0.000000000134| 0 1.69 100 [0.000000002| 18
802.11b 1 2437 6 Front, Omm| 17 1492 0* 0 1.61 100 0
802.11b 1 2462 11 Front, Omm 17 1497 0* 0 1.60 100 0

*Due to low e-field generated by DUT, the measurements are not applicable
**Due to low e-field generated by DUT at the location of drift measurement, the measurements are not applicable.
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According to IEC 62209-2 AMD1:2019, the zoom scan complies if the peak spatial-average
SAR is below 0.1 W/kg, or if the following criteria is met:

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

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

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

7.3 Simultaneous Transmission Analysis

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

Body SAR:
Exposure Body SAR;,
Condition [W/kg]
Test Position Front
WCDMA 2 0.000019
WCDMA 4 0.0000010
WCDMA 5 0.0030
LTE2 0.0016
Cellular LTES 0.0062
LTE7 0.0051
LTE 12 0.0083
LTE13 0.020
LTE 66 0.000013
Maximum Cellular SAR 0.02
Maximum 2.4 GHz WLAN SAR 0.000000002
SAR Summation: 0.02
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APPENDIX A: PHOTOS OF THE DUT

v 4

Figure 5. Front side, Omm

27 (67)

Copyright © Verkotan 2023 Document ID: FCC ISED_SAR report_Cray X 1D5977¢_23052023.docx



o N2

.
Verkotan = FINAS

SosN—
T
T287 (EN ISO/IEC 17025)

IR
//”/Hln\\‘\\

s

)

N

APPENDIX B: SYSTEM CHECK SCAN

Plot 1

Date/Time: 01/03/2023 15.18.36

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

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

Medium parameters used: f = 835 MHz o = 0.896 S/m; €, = 43.114; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

[ Probe: EX3DV4 - SN3892; ConvF(9.95, 9.95, 9.95) @ 835 MHz; Calibrated: 12/04/2022
Sensor-Surface: 14mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

Configuration/System check, 835MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.33 V/m; Power Drift = -0.37 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.62 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 3.26 W/kg

Configuration/System check, 835MHz/Area Scan (41x91x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 3.29 W/kg

Wikg
3.290

2.632

1.975

1.317

0.660

0.00197
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Plot 2

Date/Time: 06/03/2023 9.21.44

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

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

Medium parameters used: f = 835 MHz o = 0.828 S/m; €, = 42.271; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(9.95, 9.95, 9.95) @ 835 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, 4.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 835MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.81 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 3.33 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.55 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 2.96 W/kg

Configuration/System check, 835MHz/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.96 W/kg

Wikg
2.960

2.368

1.777

1.185

0.594

0.00189
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Plot 3

Date/Time: 06/03/2023 10.39.30

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

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

Medium parameters used: f = 1800 MHz; o = 1.287 S/m; €, = 40.44; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(8.31, 8.31, 8.31) @ 1800 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 1800MHz/Area Scan (61x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.3 W/kg

Configuration/System check, 1800MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 88.52 VV/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 15.7 W/kg

SAR(1 g) = 9.18 W/kg; SAR(10 g) = 4.83 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 13.3 W/kg

Wikg
13.300

10.699

8.098

h.496

2.895

0.294
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Plot 4

Date/Time: 07/03/2023 13.32.40

Test Laboratory: Verkotan Oy
DUT: D750V3 - SN1154; Type: D750V3; Serial: 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 = 0.853 S/m; €, = 40.338; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

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

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 750MHz/Area Scan (41x101x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 2.60 W/kg

Configuration/System check, 750MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.05 V/m; Power Drift = -0.34 dB

Peak SAR (extrapolated) = 2.81 W/kg

SAR(1 g) = 1.96 W/kg; SAR(10 g) = 1.31 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 2.52 W/kg

Wikg
2.520

2.069

1.619

1.168

0.718

0.267
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Plot 5

Date/Time: 07/03/2023 13.06.56

Test Laboratory: Verkotan Oy
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2; Serial: D2600V2 - SN: 49/21 DIP2G600-637

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

Medium parameters used: f = 2600 MHz; o = 1.801 S/m; €, = 37.269; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(7.55, 7.55, 7.55) @ 2600 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 2600MHz/Area Scan (41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 25.0 W/kg

Configuration/System check, 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.12 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.06 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.8 W/kg

Wikg
21.800

17.465

13.130

8.79%

4.460

0.125
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Plot 6

Date/Time: 08/03/2023 16.27.29

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

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

Medium parameters used: f = 1800 MHz; o = 1.266 S/m; €, = 38.966; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(7.9, 7.9, 7.9) @ 1800 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 1800MHz/Area Scan (61x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.1 W/kg

Configuration/System check, 1800MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85.38 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 15.0 W/kg

SAR(1 g) = 9 W/kg; SAR(10 g) = 4.75 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 12.7 W/kg

Wikg
12.700

10.213

7.726

h.239

2.752

0.265
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Plot 7

Date/Time: 08/03/2023 17.05.32

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

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

Medium parameters used: f = 1900 MHz; o = 1.321 S/m; €, = 38.858; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

[ Probe: EX3DV4 - SN3852; ConvF(7.72,7.72, 7.72) @ 1900 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 1900MHz/Area Scan (61x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 16.0 W/kg

Configuration/System check, 1900MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 91.75 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.35 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 14.9 W/kg

Wikg
14.900

11.981

9.062

6.142

3.223

0.304
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Plot 8

Date/Time: 10/03/2023 11.07.10

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

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

Medium parameters used: f = 2450 MHz; 0 = 1.659 S/m; €, = 38.221; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(7.48, 748, 7.48) @ 2450 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELl; Type: QD OVA 002 AA;

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

O O OO0

Configuration/System check, 2450MHz/Area Scan (41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 23.7 W/kg

Configuration/System check, 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 120.6 VV/m; Power Drift = -0.54 dB

Peak SAR (extrapolated) = 23.5 W/kg

SAR(1 g) = 12.5 W/kg; SAR(10 g) = 5.86 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 19.5 W/kg

Wikg
19.500

15.634

11.768

7.9m

4.035

0.169
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APPENDIX C: MEASUREMENT SCANS

Plot 9
Date/Time: 09/03/2023 17.26.07
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 2; Frequency: 1907.6 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1908 MHz; ¢ = 1.325 S/m; ¢, = 38.846; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

[ Probe: EX3DV4 - SN3852; ConvF(7.72,7.72, 7.72) @ 1907.6 MHz Calibrated: 27/10/2022

o Sensor-Surface: 14mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm (Mechanical
Surface Detection), z = -4.0, 31.0

O  Electronics: DAE4 Sn710; Calibrated: 19/10/2022
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
O  DASY52 52.104(1527); SEMCAD X 14.6.12(7450)

O

Configuration/CrayGen5, WCDMA 2, RMC 12.2K, CH9538/Area Scan (121x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.00800 W/kg

Configuration/CrayGen5, WCDMA 2, RMC 12.2K, CH9538/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.9100 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.00380 W/kg

SAR(1 g) = 1.74e-005 W/kg; SAR(10 g) = 3.12e-006 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.00366 W/kg

Wikg

0.00366

0.00293

0.0022

0.00146

0.000732
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Plot 10
Date/Time: 10/03/2023 8.48.20
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 4; Frequency: 1732.6 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 1733 MHz; o = 1.232 S/m; €, = 39.048; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(7.9, 7.9, 7.9) @ 1732.6 MHz; Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

Configuration/CrayGen5, WCDMA 4, RMC 12.2K, CH1413/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.2840 V/m; Power Drift = 9.60 dB

Peak SAR (extrapolated) = 0.000390 W/kg

SAR(1 g) = 4.98e-006 W/kg; SAR(10 g) = 6.73e-007 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.00140 W/kg

Configuration/CrayGen5, WCDMA 4, RMC 12.2K, CH1413/Area Scan (121x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.000576 W/kg

Wikg

0.000576

0.000461

0.000346

0.00023

0.000115
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Plot 11
Date/Time: 07/03/2023 8.47.06
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

Communication System: UID 0, WCDMA (0); Communication System Band: Band 5; Frequency: 846.6 MHz
Communication System PAR: 0 dB;

Medium parameters used: f = 847 MHz ¢ = 0.833 S/m; €, = 42.231; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(9.95, 9.95, 9.95) @ 846.6 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

Configuration/CrayGen5, WCDMAS, RMC 12.2k, CH4233/Area Scan (141x191x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.00256 W/kg

Configuration/CrayGen5, WCDMAS5, RMC 12.2k, CH4233/Zoom Scan (14x14x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.889 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.00830 W/kg

SAR(1 g) = 0.00201 W/kg; SAR(10 g) = 0.00115 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.00325 W/kg

Wikg

0.00183

0.00146

0.0011

0.000732

0.000366
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Plot 12

Date/Time: 09/03/2023 134944

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

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

Medium parameters used: f = 1860 MHz; o = 1.299 S/m; €, = 38.904; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

[ Probe: EX3DV4 - SN3852; ConvF(7.72,7.72, 7.72) @ 1860 MHz; Calibrated: 27/10/2022
o Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From
Previous Scan Used)), z = 4.0, 31.0
O  Electronics: DAE4 Sn710; Calibrated: 19/10/2022
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
O  DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

O

Configuration/CrayGen5, LTE2, BW20, RBs 50, Offset 0, CH18700/Area Scan (121x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.00291 W/kg

Configuration/CrayGen5, LTE2, BW20, RBs 50, Offset 0, CH18700/Zoom Scan (10x10x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 0.8580 V/m; Power Drift = -4.96 dB

Peak SAR (extrapolated) = 0 W/kg

SAR(1 g) = n.a.; SAR(10 g) = n.a. (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00160 W/kg

Wikg

0.0016

0.0mz24g

0.00096

0.00064

0.00032
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Plot 13
Date/Time: 03/03/2023 11.36.51
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

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

Medium parameters used: f = 829 MHz o = 0.866 S/m; €, = 42.209; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(9.95, 9.95, 9.95) @ 829 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

Configuration/CrayGen5, LTE5, BW10, RBs 1, Offset 24, CH20450/Area Scan (141x191x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0117 W/kg

Configuration/CrayGen5, LTE5, BW10, RBs 1, Offset 24, CH20450/Zoom Scan (8x9x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 1.855 V/m; Power Drift = 0.45 dB

Peak SAR (extrapolated) = 0.00531 W/kg

SAR(1 g) = 0.00342 W/kg; SAR(10 g) = 0.00162 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00456 W/kg

Wikg

0.0045&

0.0036%

0.00274

0.00182

0.000912
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Plot 14

Date/Time: 08/03/2023 15.12.52

Test Laboratory: Verkotan Oy

DUT: German Bionics Exoskeleton, CrayGen5

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

Medium parameters used: f = 2560 MHz; o = 1.768 S/m; €, = 37.354; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(7.55, 7.55, 7.55) @ 2560 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 14mm (Mechanical

o

O

Surface Detection), z = -4.0, 31.0

Electronics: DAE4 Sn710; Calibrated: 19/10/2022
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

Configuration/CrayGen5, LTE7 BW20, QPSK, RBs 1, Offset 50, CH21350/Area Scan (141x191x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.00668 W/kg

Configuration/CrayGen5, LTE7 BW20, QPSK, RBs 1, Offset 50, CH21350/Zoom Scan (10x12x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.098 V/m; Power Drift = 0.83 dB

Peak SAR (extrapolated) = 0 W/kg

SAR(1 g) = n.a.; SAR(10 g) = n.a. (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00516 W/kg

Wikg
0.00516

0.00413

0.0031

0.00206

0.00103
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Plot 15
Date/Time: 07/03/2023 15.53.49
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

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

Medium parameters used: f = 711 MHz o = 0.843 S/m; €, = 40.462; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

o Probe: EX3DV4 - SN3892; ConvF(10.26, 10.26, 10.26) @ 711 MHz; Calibrated: 12/04/2022

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 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O

Configuration/CrayGen5, LTE12 BW10, QPSK, RBs 1, Offset 24, CH23130/Area Scan (141x191x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Maximum value of SAR (interpolated) = 0.00759 W/kg

Configuration/CrayGen5, LTE12 BW10, QPSK, RBs 1, Offset 24, CH23130/Zoom Scan (14x11x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 0.5610 V/m; Power Drift = -0.27 dB

Peak SAR (extrapolated) = 0 W/kg

SAR(1 g) = n.a.; SAR(10 g) = n.a. (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00139 W/kg

Wikg

0.00139

n.o0111

0.000834

0.000556

D.000278
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Plot 16

Date/Time: 06/03/2023 1347.52

Test Laboratory: Verkotan Oy

DUT: German Bionics Exoskeleton, CrayGen5;

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 = 0.809 S/m; €, = 42.396; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(10.26, 10.26, 10.26) @ 782 MHz; Calibrated: 12/04/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 14mm (Mechanical

o

O

Surface Detection), z = -4.0, 31.0

Electronics: DAE4 Sn710; Calibrated: 19/10/2022
Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;
DASY52 52.10.4(1527); SEMCAD X 14.6.12(7450)

06.03.2023/CrayGen5, LTE13, BW10, RBs 25, Offset 12, CH23230/Area Scan (141x191x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.00849 W/kg

06.03.2023/CrayGen5, LTE13, BW10, RBs 25, Offset 12, CH23230/Zoom Scan (10x10x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,

dz=5mm

Reference Value = 2.804 V/m; Power Drift = -0.59 dB

Peak SAR (extrapolated) = 0.00993 W/kg

SAR(1 g) = 0.00749 W/kg; SAR(10 g) = 0.0054 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00875 W/kg

Wikg
0.00875

0.00709

0.00543

0.00376

0.0021

0.000439
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Plot 17

Date/Time: 09/03/2023 12.17.30

Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

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

Medium parameters used: f = 1770 MHz; o = 1.251 S/m; €, = 39.007; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

o Probe: EX3DV4 - SN3852; ConvF(7.9, 7.9, 7.9) @ 1770 MHz, Calibrated: 27/10/2022
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19/10/2022

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

09.03.2023 3/CrayGen5, LTE66, BW20, RBs 1, Offset 0, CH132572/Area Scan (121x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.0167 W/kg

09.03.2023 3/CrayGen5, LTE66, BW20, RBs 1, Offset 0, CH132572/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,

dz=5mm
Reference Value = 2.989 V/m; Power Drift = -8.16 dB
Peak SAR (extrapolated) = 0.00330 W/kg

SAR(1 g) = 4.34e-005 W/kg; SAR(10 g) = 4.27e-006 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.00479 W/kg

Wikg

0.00479

0.00383

0.00287

0.0092

0.000958
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Plot 18
Date/Time: 17.3.23 11:35:05
Test Laboratory: Verkotan Oy
DUT: German Bionics Exoskeleton, CrayGen5;

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

Medium parameters used: f = 2412 MHz; o = 1.731 S/m; €, = 41.466; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

o Probe: EX3DV4 - SN3852; ConvF(7.48, 748, 7.48) @ 2412 MHz; Calibrated: 27.10.22
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 19.10.22

Phantom: SAR1_Phantom1_ELI; Type: QD OVA 002 AA;

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

O O OO0

Configuration/CrayGen5, WLAN 802.11b, CH1, 1Mbps, BW20/Area Scan (201x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.000341 W/kg

Configuration/CrayGen5, WLAN 802.11b, CH1, 1Mbps, BW20/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 0.5040 V/m; Power Drift = 1.17 dB

Peak SAR (extrapolated) = 0.000000291 W/kg

SAR(1 g) = 1.34e-009 W/kg; SAR(10 g) = 6.74e-011 W/kg (SAR corrected for target medium)

Ratio of SAR at M2 to SAR at M1 =4.4%

Maximum value of SAR (measured) = 0.00130 W/kg

Wikg
— 0.000341

— 0.000273

0.000205

0.000136

6.52e-00¢
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

S s Kadibr
Cabud:nl.nbomoryol N, ¢ Servics suisse & etaionnage
“ine Servizio svizzero di tarsturs
Engineering AG S S Swiss Cafibeation Service
Zoughaussyasse &), 8004 Zurich. Seitzeriand f‘"
Accrecec Dy the Swiss Accreaanon Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttitateral Agreemant 10r the recognition of Calibration certficates

o [ ) v [ ]
[wm 7 |

‘ Oryoct EX30DV4 - SN:3852

Carason procesew)  QACAL-01v9, QA CAL-12v9, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25.v7
| Calibration procedure for dosimetric E-tiekd probes

Caermeon de Oclober 27, 2022

| Ths cersicale ™ © sandards, which reslze he phy unts of (st
The measurements and the uncananties with confidence probatility are ghven on the owing pages And are part of the certficate

Al CARDAIONS Mave Deen CONOUCHRd N e CLsed y city: er ® (22 2 3)°C and humiily « TO%.

Cattration EQuipment used (MA TE crtical o caltration)

Primary Standarcs I Col Date [Cortiicate No.) Schecuied Calbration
Powe: meter NAP [ SN TOaT8 Ba-Apr 22 (Mo 817 D088 03524) Ao 8
O T B TRE =5
35 (wegrred) ) B Oct-22 (OCP-DARS 51240 _0c2) Ok
[OCPFOARTT BN 1018 DAKTZ 1018 O3
"Feleronce 20 0B AReruaior | GN: CCoSES (10%) | Ob-Apr22 tNo. 217-00587) Aor 25
DAY BN 880 10022 (No. DAES-$80_Oc2d) 0o
Tiolorence Probe LEIOVE | BN 3013 T Becdi No. EL3-5013_Deed’) [ Bee s
["Becondary Stardarde L) Check Date (n house) [ Schedued Check
[ Power meoser E44 108 SN GETESE B0-Agr- 16 I house check Jun-22) Tn house check. Jun- 24
Power sonscr E4412A SN VAT aba08) 06 -Apr- 18 in house chech Jun-22) | Tn house check. Jun-a4
Power sonsor E4412A BN 01100 B Apr 18 in house check Jun-24) | In house cheok Jun-24
SN USSEAE0NTT00 B4 AuQ 50 (W house check Jun-22) | In house check. Jun-ad
%WW Sig-ﬁm- | T house cheox: Ol
' Name Funcsion Sonature
Cattrated by Mchas Webe Laboratory Techrcan M-
Acproved by Swen Kion Technes Manager .g.%_/-

ssued October 27, 2022
Ths calitration certiicate shall NOt De reprocuced except 1 Al without witien aporoval of the leboratory.

Certticate No: EX-3852_0Oct22 Page 1 of 8
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EX30DV4 - SN:3852

October 27, 2022
Parameters of Probe: EX3DV4 - SN:3852
Basic Calibration Parameters
Sensor X Sensor Y SensorZ | Unc(k=2)
Norm (uVAVim)) A 0.41 0.39 0.46 £10.1%
DCP (mv) B 998 982 99.9 , A%

Calibration Results for Modulation Response
[UID | Communication System Name A 8 | €

(1) —w_ruu“
d8 | dB vV dB | mV | dev. | Unct
| k=2
0 |CW X | 0.00 000 | 1.00| 000 | 1475 | <2.5% | =4.7% |
Y1 000 0.00 1.00 1380 |
Z| 000 0.00 1.00 "u".!rrl 1

NWMUWMW-WuNMWdMWWWNW |
factor k=2, which for a normal distribution cormesponds (0 a coverage probability of approximately 95%.

‘mmu-uuumlvlmmmn?mwm’a (vee Page 5)
¥ {imearzation parameter uncertainty tor g

‘wummum mmmmmwwmw.wmmnmunm“

Cortficate No; EX-3852_Oct122 Page3ol9
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EX30V4 - SN:3852

October 27, 2022
Parameters of Probe: EX3DV4 - SN:3852
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 126.7*
Mechanical Surtace Detection Mode onabled
Optical Surface Detection Mode disatiod
Probe Overall Length 337 mm |
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diamator 25mm
Probe Tip to Sensor X Calbration Point 1mm
Probe Tip 1o Sensor Y Calibration Point 1mm
Probe Tip 1o Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurerment datance om surtace can be ncreased 10 3-4 mvm for an Avea Scao job

Certificate No: EX-3852_Oct22 Pago 4ol §
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EX30V4 - SN3852 October 27, 2022

Parameters of Probe: EX3DV4 - SN:3852
Calibration Parameter Determined in Head Tissue Simulating Media

1 (MH2)© Relative | Conductivity” | ConvF X | ConvF Y | ConvFZ = Alpha® | Depth® Unc
Permityvity” (8'm) (mm) | (k=2)
6 55.0 078 15.18 1518 15.18 0.00 100 | 2133%
0 550 0rs 1M 13 1334 0.00 100 | 2133%
o4 542 078 11.88 1188 11.88 0.00 100 | 2133%
128 528 076 11.57 11.57 11.57 0.00 100 | £133%
20 490 0.81 1082 1082 10.92 0.00 100 | 2133%
450 45 0.87 1020 10.20 10.20 0.18 130 | 2139%
900 “ns 097 a8 ax2 an2 0.44 one | 2120%
1300 408 1.14 854 254 5654 027 122 | s120% |
1450 05 1.20 863 863 883 | 039 080 | 2120% |
1640 02 1.3 | 8m 833 833 0.34 0.90 212.0%
1810 400 140 7.80 7.0 7.90 0.38 080 | 2120%
1900 0.0 1.40 b .72 .72 0.8 090 | 2120%
2450 22 1.80 748 | 748 7.48 0.41 090 | s120%
3300 382 an 685 | 685 885 0.30 1.30 213.1%
3500 e 291 683 | &8 883 030 | 135 213.0%
3700 7 an 665 6.65 s 030 | 135 | a13%
[ 3m00 s 33 638 638 | 638 0.40 160 | 2131%
4100 72 1% 619 819 | 619 0.40 160 | 213.1%
5250 359 an 490 450 4%0 0.40 1.80 213.1%
5600 ass 5.07 45 481 461 0.40 180 | 213.0%
5750 354 522 485 485 465 | 040 | 180 | 213%

© Fracuarcy wicty stow 300 MM of .umnu—-waanmu—ﬁ.na—u“.m The uncertarsy & fe
RS of e Comé oLl <y o e y bx Be y vality betow LEALY 8
unnnm-o—v—.—-—-nu 128 V52 ardd 220 MM rempectvery vn.do—v——num-“u—w
-—.- 1IN & 150G ADowe § OHe Ireguency valkdty can b exdenced 1 ¢ 1100z

nmu—:o&.~‘q-—.-—wun-u~mmoumm--¢--m—-w

et Al Tegences v ) WG e valdly of Mase cdoin 0 9% The uncertanty & the RSS of P Conel wroertanty o
A 3TN BB (i T et

9 At/ Dogm we Qg SPTAG et e rwranng o o e y ofect ater 4 ween wa
Far 0 TN ko Yeguences teow 3 (341 #nd teow 1IN Xy FoguerOee totwsen 3-8 DH7 o ary SEACe Woer Pan hall e T W darwe Yo e
oy

Certificate No: EX-3852_Oct22 Page Sofs
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Calibration of
‘l.nboubq
Engineering AG

Zeughausstrasse 41 8004 Junch Switieriang

ACcrecied by e Swiss Accrestaton Servoe (SAS) Accredination No.: SCS 0108
The Swiss Accreditation Service i one of the Ngnatories 10 the F A
Musiatersl Agresrment for the recognition of Calibr380n Certficstes

?

AT W S SR ¥

Cattrason procodre(s |

Comtratcn awe R Y
m«.—-‘-mumm-‘-nm-h““dmm
The "d e - FrOBabiny are rven On e 10ROWNG DEOES &N are (! of e CorTfcate

Al CSErasons Neve been CONSUCid 1 e CoRed latoretory tacty SOveonment meperatre (22 1 31°C and humedty « T0%

Cantraton EQupment used (MATE O for castranon)

Prmery Standarss L} Cof Date (Corsficate No ) Schechsed Casty 3ton
Peower mater 1P SN 104778 O-Agr-22 (No. 217 GIS25038M) Aor- )
Powsr senace NRP-291 SN 103244 OAe-22 (No. 217-00824) hor-23
Power sensor NRP-291 SN 10348 ObAGr22 (o, 2170082%) )
| Metewance 008 Aenusier | SN.CC2582(20n) | ObApr22 (o 217-03827) D
DAE4 SN 080 130821 Ou21) | oz
Reforence Proce ESIOVZ SN 3013 27-Dec 31 (No. ES3-3013 Dec21) Owc-22
Stanaxas 0 Crack Dute (in howse) | Schedued Chech
Power mater £44190 SN 0841293874 OB-Agr-16 (in house check Jun- 20y " house Check Jun 22
Power sermor E4412A SN MY41400007 18 (n house check Jun-20) n houte check Jun 22
Power sevace £4412A SN 000110210 08-Agr-18 (m house check Jun-30) i house check Jun-22
RE generstor WP BOASC SN USMAZU01700 OA-Aug-90 (i house check Jn-30) | I house check Jun2

Certficate No: EX3-3002_Apr22 Page 1 of9
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EX3DV4 ~ SN:3802

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

April 12, 2022

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVAVImyy* 047 0.38 0.47 $10.1%
DCP (mv)y* 102.0 105.5 101.6
Calibration Results for Modulation Res
"UID Communication System Name A B c () VR Max Unc’
] dBvVpV a8 mv dev. (k=2)
0 cw. X 0.0 0.0 10 000 | 1543 | 230% | 247 %
Y 0.0 00 10 1658
Z 0.0 00 1.0 1568
The reported uncertain

factor k=2, which for a
probability of approximately 95%.

ty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage normal distribution corresponds to a coverage

:Hamumuvlwmmn:'ummM(uwsn

¥ Uncertainty is determned using e max. dos
fiokd vatue

y not required
from hoear

7] Yo

and is expr

fer the square of the

Certificate No: EX3-3892_Apr22

Copyright © Verkotan 2023

Page 30f9

51 (67)

Wiy,
N,

’,

s
W\

\\“ \E
i

3
II//II

A e TANE N
,,/”Iuln\“\‘\

Document ID: FCC ISED_SAR report_Cray X ID5977¢_23052023.docx



- N2
Nad2y 2,
- () Ss=r 2
=) FINAS sk
Finnish Accreditation Service IS
- AN
T287 (EN ISO/IEC 17025) mmn

EX30V4-~ SN.3892 Aprl 12, 2022

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) -148.5
Mechanical Surface Detection Mode onabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip 1o Sensor Y Calibration Point 1 mm
"Probe Tip 1o Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4 mm

m‘mmmmmummmumummmm

Certificate No: EX3-3802_Apr22 Pagedof9
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EXI0V4- SN 3862 Aprk 12, 2022

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

mmmmmmmm“

| towne | pemumy” | T | convex | comey | comez | apmet | o | oo
600 427 088 10.43 1043 10.43 0.10 125 | 2133%
750 419 089 10.26 10.26 1028 048 | 080 | 2120%
200 s 007 905 995 905 036 | o091 £120%

| 1900 40.0 1.40 831 8.31 8.31 020 | 086 | 2120%
2450 392 1.80 7.66 7.00 7.68 033 090 | £120%
2600 %0 | 1986 7.55 7.55 758 039 090 | 2120%
4400 09 | s 6.08 6.08 6.08 0.40 160 | #131%
4800 84 | 425 | 565 565 565 0.40 180 | £131%

“ Fraquency valdily sbove 300 M of + 100 Mriz anty sppies for DASY wi 4 and gher (see Page 2) stee £ i restrcied 10 3 50 M4z The
wncartainty % e RSS of he Convé y - froa -0 e ity lor e rea. tbana ¥ vahaty
Delow 300 Mz ¢ 10, 29, 40, 50 and 70 Mz for ConvF assesaments ot 30 84, 120, 150 and 220 Wiz respectvely Valdty of Convf aasensased ot
O WS4z 8 45 Mbtz. and Corn® ansesned ot 13 M0z 8 510 Mz Abowe § Gz equency validty can be exiended 1o 1 110 Mg
'waloblhﬂ.yu-mun.u-uuwn 1% QU COMEENEaton tarmuss @ apoied
Masturnd SAR vales. Al freguencies stove 3 GHe, Phe valkity of Seeue parametens (s 8nd +) @ realncied 10 1 5% The uncenainty & the RES of
.uw for (et e

o™ we ung SPEAG hat e ] Bue 1O Me y eflect afer "
Shadys wss Nan ¢ T for frguencies below 3 GHr and betow 31 2% for Feguencies Detwesn 3-0 Griz ot vy Bstarce Wrper Pan Nall he rote Y
Sarnater o P Dounaay

Certificate No: EX3-3802_Apr22 Page Sof o
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

Calibration Laboratory of :\-‘\'&""ﬁ' Sc rischer Kalibrigrdi

Schmid & Partner % ¢ Service suisse d'étalonnage
Engineering AG G Servizio svizzero d taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland TIN5 S Swiss Callbration Service

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

4 LN
KIART

Accreditation No.: SCS 0108

client  Verkotan Certificste No: D835V 2-455_Jul22
>ALIBRATION CERTIFICATE

Otject D835V2 - SN:455

Cafbration procedres) QA CAL-05.v11

Calibraticn date:

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

July 15, 2022

Caibration Equipmant usad (M&TE oritical for calibeation)

This calibragon certificale documents e tracasoliy to national standards, which reaiize the physical units of measuremeants (SI).
The measwemants and the uncertainies with confidence prababiiity are glven on tha fallowing pages and are part of the certificate.

Al calibrations have bean conductad in the clasad laboratory fasilty: envirenmant tamperalure (22 = 2)°C and humidity < 70%.

| This calibration cartificate shall not bs reproduced except in full witheut written approval of the labaratary,

| Primary Standzrds [ID# Cal Date (Certificate No.) Schedusad Calitration
Pawer meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23
Power sensor NRP-291 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-291 SN: 103245 04-Apr-22 (No. 217.03525) Apr-23
Reference 20 dB Altenuator SN: BHEA84 (20k) 04-Apr-22 (No. 217-03527) Ape-23
Type-N mismalch combiration SN: 310082 /06327  04-Apr-22 (No. 217-03528) Apr-23
Refarsnce Probe EXIDV4 | SN: 7249 31-Dec-21 (No. EX3-7349_Dec21) Dec22
DAE4 | SN: 601 02-May-22 (No. DAE4-601_Mayz2) May-23
Secondary Standards |IDn Check Dase (in housa) - Scheduled Chock
Power motar E44198 | SN: GB39512475 30-Oct-14 (i house chack Oct-20) In house check: Oct-22
Power sensor HP 84814 | SN US37282783 07-0¢t-15 {in house check Oct-20) In house check: Oct-22
| Power senscr HP 8481A | SN: MY41093315 07-0¢t+15 {in house check Oct-20) In house check; Oat-22
RF generator R&S SMT-06 SN: 100972 18-Jun-15 (in housa chack Oct-20) In house check: Oct-22
Network Analyzer Agilent 83584 | SN: LIS41080477 31-Mar-14 {in house chack Oct-20) i house check: Oct-22
Name Function Signal
Caliorated by: Aldonia Georgradou Labaratory Technican
Appraved by: Nigls Kuster Qualty Managar

L}

Issued July 19, 2022

Certificate No: D835v2-455_Julz2

Copyright © Verkotan 2023
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Measurement Conditions

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Norminal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220:02)°C 4036 % 0.93 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 2.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.69 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW Inpul power 1.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.29 Wikg £ 16.5 % (k=2)

Certificate No: D835V2-455_Jul22

Copyright © Verkotan 2023
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Calibration Laboratory of s s P
Schmid & Partner Sarvice suisse Tétalonnage
Engineering AG C  oanati otmur & i

Zoughausstrasse 43, 8004 Zurich, Switzertand S Suise Catibration Service

ASCreaned by e Swas Accrediason Senvice (SAS)
The Swiss Accreditation Service ls one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Ths rofh oty e y © which resize e phy units of 150)
The ™ and e wh corfdence ly 878 Ghvan On he 0IOWIng Dages and ase part of the conicate
Al caltrations have been conducted In e dosed y tacey (22 % 37°C and humiaity < T0%.
Castraton Equpment used (MATE omcal for caltrsson)

Primary Stancarcs O Cal Date (C No) Schedued C

Power mater NP SN 1040 O4-Apr-22 (No. 217-00825/00424) Ape-23

Power sersor NRP.291 SN 100244 O4-Apr-22 (No. 217-03524) Apr-2)

Power sansor NRP-Z01 SN 103248 O4Ape-22 (No. 217-03828) Apr-23

Raference 20 68 ASerustor SN BHIOM (208) O4Ape-22 (No. 217-03527) Agr-23

Type-N mismatch combination SN 310082 /06227  O4Apn22 (No. 217-00828) Age-23

Raterence Prode EXI0VE SN 70 31-Dac-21 (No. EXD-740_Dac21) Owe- 22

DAE4 SN 00t 02-May-22 (No. DAE4-S0T_May22) May-23

Seconcary Sundards 0 Check Date (n house) Screcused Check
Power meter E44108 SN GBX01 2478 30-Oct-14 (in house check Oct-20) n house check: Oct-22
Power sansor HP B481A SN USIT2NTRY 07-0ct-15 (in house chack Oct-20) In house check: Oc-22
Power sonsor HP B481A SN: MY42003315 070818 (n house chack Oct-20) In house check: Oct-22
RF gorerator RAS SMT.08 SN 100872 15-Jun-15 (0 howuse check Oct-20) In heuse check: Oct-22

Notwork Analyzer Agiont EBISSA | SN US41080477

Cattrates oy

Approved by

Narmo

Funceon
o Labommioy Techeician
el

S D
e R

3%-Mar- 14 (i house check Oc1-20)

In house check: Oct-22

mmmmmumqnuwmmamw

Certificate No: D1800V2-248_Ji22
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Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

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

Ref: ACR.84.5.20MVGB.A

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

SERIAL NO.: SN 511
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Calibrated at MVG
Z.1. de Ia pointe du diable
Technopble Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/23/2020
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Accrodtationn #1675 and #2685 14
Scope pvalabie on www st

cofrac

FTALONNAGE

Summary

— 4

This document presents the method and results from an accrodited SAR reference dipole calibration |
performed at MVG, using the COMOSAR test bench, The test results covered by accreditation are
traceable 10 the Intermational System of Units (S1)
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Ref ACRM 320 MVGH A

3000 4151 % O 161N
3500 37081 % 64N 6N
3700 MIN 421N 16218

7 VALIDATION MEASUREMENT

and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards,
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION
 Software OPENSAR V3
 Phantom SN 1309 SAM68
Probe 41/18 EPGO333
 Liguid Head Liquid Values: eps’ - 38.5 sigma : 1.45
| Distance between dipole center and liquid 10.0 mm
| Arva scan rewolution dx-Smm/dy-Smm
Zoon Scan Resolution dx~ Kmm dz~ Smm
| Frequency 1900 MHz
| Input power
| Liquid Temperature 20+ 1°C
| Lab Temperature 20+-1°C
Lab Humidity 30-80 %
7.2 HEAD LIOUID MEASUREMENT
W' y Relative permittivity (&) Conductivity (o) $/m
300 453:10% 087 230%
450 435:10% 087 230%
0 419:10% 089:210%
s 41520% 090:210%
900 415:10% 097210%
1450 405:10% 120210%
1500 404210% 123:10%
150 402 210% 131:210%
1750 40.1210% 137:210%
1800 400210% 140210%
1900 40.0210% ns 140 210% 145
1550 400 210% 140 210%
2000 40.0210% 140210%
2100 98:10% 149210%
Page: 7/10
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACTM 520 MVGB A
2300 9S5200% 167 210%
2450 3220% 180210%
2600 350:210% 196210%
3000 MS210% 240210%
%00 379:200% 191210%

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 1| W forward power. In
bracket, the measured SAR is given with the used input power.

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

300 85 154

480 458 108

750 845 558

835 956 62

$00 109 699

14% » 16

1500 205 168 |

1640 M2 we |

7% % 193

1800 ELRY 201

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

2000 al 211

2100 a6 1.

300 @7 23

2450 524 4

2600 553 246

3000 638 n7

3500 671 3

Page: ¥/10
ey & hall ot by repradeced. exceps in Al ov 19 part without the wrinen sppreeel of MVG
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o @ SAR Reference Dipole Calibration Report

Ref: ACR.343.8.21.BES.A
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VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 49721 DIP 2G600-637

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

Calibration date: 12/09/21
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Accrmdmations 720749 and €2 2014
Scope avadlable om0 v s coliac b

L

The woe of the € e and (rrdit darsa prohideed tre
Summary:
This & the method and results from an accrodited SAR reference dipole calibration

pecformed in MVG using the COMOSAR test bench. All calibration results are traceable 10

Poge: 111
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Rt ACR 43021 DES A
7.1 HEAD LIQUID MEASUREMENT
,,,.,' Relative permithvity (c.) Conductivity (o) S/m
required o e 4
300 533210% 0872108
0 435:10% 087 230 %
7%0 £19210% 089130 %
oS 415210% 0.90 £30 %
00 415210% 097130%
1450 405210% 120210%
1500 40.4210% 123020%
1640 402210% 13120%
17% 40.1210% 137 030%
1800 0.0210% 140220%
1900 400210% 1.40 £20%
1950 40.0210% 1.40220%
2000 400210% 140 £10%
2100 WLA0N 149 020%
2300 1MS20% 167 £10%
450 9.2 00% LED210%
2600 39.0210% n7 196210% w2
3000 WS 0% 240 10%
3300 387210% 271210%
3500 V9408 191 210%
3700 37.7210% 312:10%
3900 15410% 132210%
Q00 7140% 363 210%
4500 38710% 408 210%
4500 Mion 4352108

72  SAR MEASUREMENT RESULT WITH HEAD LIOUID

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

Paye: 811
Tomplate (CRDDON Y Y MVYGRISSEE MR Rofoconey Dipede vJ
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mva SAR REFERENCE DIPOLE CALIBRATION REPORT Rel: ACRIOIAZI IS A
Softy OPENSAR V5
| Phantom SN 1305 SAM6S
[ Probe SN 41/18 EPGO33Y
| Liquid Head Liguid Values: eps” : 35.7 sigma : 2.12
Distance between dipole center and liguid 10.0 mes
| Asca wan tesolution dx=Smavdy: S
Zoon Scan Resolution - Smm/dz~Smm
| Froguency 2600 MHz
| Input power 20 dBm
| Liquid Temperature 20+-1°C
| Lab Temperature 20 4/ 1°C
LLab Humidity 30-70 %
""'"“,m 1. SAR (W/kg/W) 10 g SAR (W/g/W)
300 285 194
%0 s 106
750 849 588
&3S 9% [ %3]
900 09 65
U0 » 16
1500 0s 168
1640 M2 ns
e EExd 193
1800 wa 201
1500 7 203
1550 L L 09
2000 4l ns
2100 a6 ns
2300 487 233
M50 24 24
2600 53 5647 (5.65) M6 M2 RAN
3000 638 257
300
500 6.1 »
3700 64 2
3500
£200
4600
4900
Page: %11
Tomplore ACRDODDANIVLNVGRISSEE SR Refevence ENpole vJ
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Calibration Laboratory of < =
Schmid & Partner & i
AG c Servirio svizzero & taratura
Zeughsusstrasse 43, 8004 Zurich, Switzertand v@é’ S Swies Catiration Service

Accreditation No.: SCS 0108

Accrectod Dy 1w Swiss Accreditaton Senvics (SAS)

immmmnmnmm which realize the physical unts of mossurements (51)
ManmnmmnmmNMWNnmdnm

N have been cond n e dosed y Ry snvironment mpenature (22 2 3)'C and humesity < T0%.

fc-vw-mumrimum|

Prinary Stancarcs |0 Caé Datn (Certicate No.) Schedues Catbraton
Power maser NRP | sn: 104778 O4-ADr22 (No. 217-0382503824) Ape-23

Power sersor NRP.Z01 SN 103044 O4-ApH-22 (No. 217.03824) Apr23

Powar sereor NRP-Z91 SN 100248 04.Apn22 (No. 217-03828) Apr-23

Raforence 20 0B Alscustor SN BHEINE (208) O4Apn22 (No. 217-00827) Apr-23

Tyse-N Tramakh cormdeanon SN 310082 /00327 O4-Ape22 (No. 217-0528) Aor23

Ratorence Probe EXI0VE SN 738 N-Dec-21 (N0 EX3-TME_Dec2t) Dee22

DAES | s 001 02-May-22 (No. DAE4-001_May22) May-23

S y St lD» Chvock Date (in house) E Crwck
Power metor £44168 SN GBIOS1247 30-Oct-14 (in house check Oct-20) I heuse check: Oct-22
Power sermcr HP S481A SN USITNGTEY O7-0ct- 15 (n house chack Oct-20) In house check: Oct-22
Power sansce HP BASTA SN MY 41003318 07-0ct15 (in house chock Oci-20) In house check: Oct-22
| RF generalor RAS SMT 00 SN 100872 15-Jun-15 (In house check Oct-20) In house check: Ot 22

Network Analyzer Aglent ESISSA | SN US41080477
|

31Mar-14 (o house check Oc-20) In heuse check: Oct-22

‘ Nome Funciion
| Catbeates vy Ao Qeogedoy Laboratory Technicien " |

)WU’ wx E  Qumity Manager l

mmmwmumwnumnmwvmdnmi

Cortificate No: DT50V3-1184_Ju22 Page 1018
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 750 MHz 2 1 MHz
Head TSL parameters

The following paramaters and calculations were applied.
Temporature Permittivity Conductivity

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

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

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

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

SAR measured 250 mW input power 217 Wikg

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

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

SAR measured 250 mW Input power 141 Wig

SAR for nominal Head TSL parameters normalized 1o TW 5.57 Wikg £ 16.5 % (k=2)
Cartificate No: D750V3-1184_Jhi22 Page 3ofo

65 (67)

Copyright © Verkotan 2023 Document ID: FCC ISED_SAR report_Cray X ID5977¢_23052023.docx



Verkotan =

il )
— (4) SN=%
FINAS iRk
Finnish Accreditation Service ‘,,///,—\\\\‘\3
/,
T287 (EN ISO/IEC 17025) Zmms

Calibration Laboratory of N : "
Schmid & Partner 3 e i—
Engineering AG PN S Swiss Caiibeation Service

Zeughausstrasse 43, 8004 Zurich, Switzeriand A

Accredited by the Smiss Acorecitaton Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA

bration Procedure for SAR Validation Sources between 0.7-3 GHz
Caiibeation date. July 15, 2022

mmmwnmwmmimmmommm«m(m
mmmnmﬂ-mmm”mmmmmm“wMﬂofmm

AR calrations have beon concucsed in the dosod y facity: envie {22 £ 3)"C ang humicity < 70°%
Calbration Equipment used (MATE critical for calbeation)

Primary Standards D Csl Date (Certificate No.) ____ Scheduled Caib
Power meter NRP SN: 104778 Od-Apr-22 (No. 21T-03525/03524) Apr23

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

Power sensor NRP-291 SN 103245 04-Apr22 (No, 217-03525) Apr23

Raference 20 a8 Atenuator SN: BMO3S4 (20%) O4-Apr-22 (No, 217-03527) Ape23

Type-N mismaltch combinascn SN: 310882 / 06327 O4-Apr-22 (No. 217-03528) Apr23

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

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

Secondary Stanciads o# Check Date (in howse) Schedufed Chack
Power metor E44108 SN: GBias1247¢ 30-Oct-14 (in house check Oct20) In house checkc Oct-22
Power sersor HO 84814 SN: Us3r2o2783 07-0ct-15 (in house check Oct20) In houss chedc: Oct-22
Power sersor HP B481A SN MY41003315 07-0ct-15 (In housa check Oct-20) In house chedc Oct-22
‘ RF generator RAS SMT-06 SN: 100072 15-Jun-15 (in house check Oct-20) In house checic Oct-22
Network Anslivzer Aglent ES358A | SN: US41080477 31414 (In house chedk Oct-20) in house check: Oct-22

Name Function

Issued: July 18, 2022

This calibration cortificate shall not be reproduced axcept in Al without writien aporovaal of the laberatory

Certficate No: D2450V2-720_Jul22 Page 106
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutor Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy.dz =5mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The foliowing paramelers and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220202)"C 37926% 185 mho/m 268 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Head TSL parameters normakzed 1o 1W 52.3 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 6.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5Wikg £16.5 % (k=2)

Certificate No: D2450V2-720_Ju22
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