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10.6 Radiated Emissions below 1GHz
Requirement(s):
Spec Requirement Applicable

Except higher limit as specified elsewhere in other section, the emissions from the low-
power radio-frequency devices shall not exceed the field strength levels specified in the
following table and the level of any unwanted emissions shall not exceed the level of the

47CFRS fundamental emission. The tighter limit applies at the band edges
1155 ggg (b) Frequency range (MHz) Field Strength (uv/m)
209(3) 30-88 100
88 — 216 150
216 960 200
Above 960 500
Test Setup
1. The EUT was switched on and allowed to warm up to its normal operating condition.
2. The test was carried out at the selected frequency points obtained from the EUT characterisation.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,
and adjusting the antenna height in the following manner:
a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full
Procedure rotation of the EUT) was chosen.
b. The EUT was then rotated to the direction that gave the maximum emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum emission.
3. A Quasi-peak measurement was then made for that frequency point.
4, Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.
Remark The EUT was scanned up to 1GHz. Both horizontal and vertical polarities were investigated. The results show
only the worst case.
Result Pass ] Fail
Test Data Yes (See below) LI N/A
Test Plot Yes (See below) LI N/A

Test was done by Deon Dai at 10m chamber.
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Radiated Emission Test Results (Below 1GHz)
Test specification below 1GHz
Temp (°C): 26
Environmental Conditions: Humidity (%) 47
Atmospheric (mbar): 1020
Mains Power: 120VAC, 60Hz Result Pass

Tested by: Deon Dai

Test Date; 06/12/2018

Remarks: 802.11ax80, 5775MHz

Elim Vasona by EMiSot 124 181205 -

[1] Horizontal
2] Vertical
’7[‘]
400 } l_ ] H
300 i [
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%0 y \ by '1]\ A ‘..‘“ FI‘”,\\I_ ‘ i f .
1 Fes Bu o]

Frequency Raw | Cable AF Level | Measurement | Po Hgt Azt Limit Margin Pass
MHz dBuV | Loss dB dBuV/m Type I cm Deg dBuV/m dB [Fail
3559 | 3344 | 2| 4787 | 2679 | QuasiMax | V | 325 | 225 20 | 1321 | Pass
8386 | 447 | ‘o' | 2785 | 2862 | QuasiMax | H | 247 | 127 | 435 | 1488 | Pass
91.87 40.36 111‘8 -27.34 | 24.83 QuasiMax | V 254 280 435 -18.67 Pass
0954 | 42.64 118'8 2557 | 2894 | QuasiMax | H | 146 | 248 435 | -1456 | Pass
50001 | 4273 | ‘31| 1855 | 3835 | QuasiMax | H | 167 | 112 46 765 | Pass
1000.00 40.31 1%2 -12.92 | 43.67 Quasi Max H 106 143 54 -10.33 Pass

Note: Both horizontal and vertical polarities were investigated. The results above show only the worst case.
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10.7 Radiated Spurious Emissions above 1GHz

Requirement(s):

Spec Item Requirement Applicable

1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating
in the 5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must
meet all applicable technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alternatively meet an out-of-band emission EIRP limit of -
47CFRS 27 dBm/MHz in the 5.15-5.25 GHz band.

15.407(b)(2), 3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the
15.407(b)(6) 5.47-5.725 GHz band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the

@ frequency range from the band edge to 10 MHz above or below the band edge shall
not exceed an EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater above or

below the band edge, emissions shall not exceed an EIRP of -27 dBm/MHz.

(5) Restricted band, emission must also comply with the radiated emission limits
specified in 15.209

Test Setup

1. The EUT was switched on and allowed to warm up to its normal operating condition.

2. The test was carried out at the selected frequency points obtained from the EUT characterisation.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,
and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full rotation of

Procedure the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.

C. Finally, the antenna height was adjusted to the height that gave the maximum emission.

An average measurement was then made for that frequency point.

Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were

measured.

Hw

The EUT was scanned up to 40GHz. Both horizontal and vertical polarities were investigated. The results show

Remark only the worst case.

Result Pass 1 Fail

Test Data [ Yes (See below) N/A
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Test Plot Yes (See below) LI N/A
Test was done by Deon Dai at 10m chamber.
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8x8 Mode: Restricted Band Measurement Plots:

802.11a-5180MHz

802.11ax20 5180MHz
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802.11ax40 5190MHz

802.11ax80 5210MHz
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Radiated Emission Test Results (Above 1GHz)

1GHz-40GHz - 802.11a - 5180MHz

Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7264.11 40.59 5.16 -0.33 45.42 Peak Max \Y 273 304 74 -28.58 Pass
10360.98 44.19 6 15 51.69 Peak Max \Y 233 49 74 -22.31 Pass
13285.87 46.09 7.01 4.55 57.65 Peak Max H 167 162 74 -16.35 Pass
7264.11 22.63 | 516 -0.33 2746 | Average Max | V 273 304 54 -26.54 Pass
10360.98 26.67 6 15 34.17 | Average Max | V 233 49 54 -19.83 Pass
13285.87 | 2824 | 7.01 4.55 39.8 | Average Max | H 167 162 54 -14.2 Pass
1GHz-40GHz - 802.11a — 5200MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7360.60 4186 | 5.15 -0.37 46.64 Peak Max H 273 296 74 -27.36 Pass
10399.15 4464 | 6.02 1.61 52.27 Peak Max H 230 43 74 -21.73 Pass
13704.86 46.48 | 7.11 4.6 58.19 Peak Max H 168 156 74 -15.81 Pass
7360.60 24.4 5.15 -0.37 29.18 | Average Max | H 273 296 54 -24.82 Pass
10399.15 26.98 | 6.02 1.61 34.61 | Average Max | H 230 43 54 -19.39 Pass
13704.86 2878 | 7.11 4.6 40.49 | Average Max | V 168 156 54 -13.51 Pass
1GHz-40GHz - 802.11a — 5240MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7786.21 4253 | 5.25 -0.32 47.46 Peak Max \ 270 303 74 -26.54 Pass
10480.00 44.59 6.07 1.83 52.49 Peak Max H 225 48 74 -21.51 Pass
13323.85 46.09 7.01 4.56 57.66 Peak Max v 169 162 74 -16.34 Pass
7786.21 25.22 5.25 -0.32 30.15 | Average Max | V 270 303 54 -23.85 Pass
10480.00 | 27.58 | 6.07 1.83 3548 | AverageMax | H 225 48 54 -18.52 Pass
13323.85 28.3 7.01 4.56 39.87 | Average Max | V 169 162 54 -14.13 Pass
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1GHz-40GHz - 802.11ax-20M - 5180MHz

Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7770.21 4154 | 524 -0.32 46.46 Peak Max \Y 271 301 74 -27.54 Pass
10360.69 44.17 6 15 51.67 Peak Max \Y 225 45 74 -22.33 Pass
13038.13 46.23 | 6.92 4.54 57.69 Peak Max H 166 156 74 -16.31 Pass
7770.21 2406 | 5.24 -0.32 28.98 | Average Max | V 271 301 54 -25.02 Pass
10360.69 26.22 6 15 33.72 | Average Max | H 225 45 54 -20.28 Pass
13038.13 28.76 | 6.92 4.54 40.22 | Average Max | V 166 156 54 -13.78 Pass
1GHz-40GHz - 802.11ax-20M - 5200MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7101.12 4245 | 511 -0.28 47.28 Peak Max \Y 265 299 74 -26.72 Pass
10399.33 4461 | 6.02 1.61 52.24 Peak Max H 228 44 74 -21.76 Pass
13460.16 46.24 | 7.04 4.52 57.8 Peak Max H 169 159 74 -16.2 Pass
7101.12 2463 | 511 -0.28 29.46 | AverageMax | H 265 299 54 -24.54 Pass
10399.33 27.14 | 6.02 1.61 34.77 | Average Max | V 228 44 54 -19.23 Pass
13460.16 | 28.93 | 7.04 4,52 40.49 | Average Max | V 169 159 54 -13.51 Pass
1GHz-40GHz - 802.11ax-20M - 5240MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7111.43 4121 | 5.12 -0.29 46.04 Peak Max H 273 295 74 -27.96 Pass
10480.51 4457 | 6.07 1.83 52.47 Peak Max H 234 50 74 -21.53 Pass
13718.07 4596 | 7.11 4.58 57.65 Peak Max v 162 155 74 -16.35 Pass
7111.43 2361 | 512 -0.29 28.44 | Average Max | V 273 295 54 -25.56 Pass
10480.51 | 27.14 | 6.07 1.83 35.04 | Average Max | V 234 50 54 -18.96 Pass
13718.07 28.6 7.11 4.58 40.29 | Average Max | V 162 155 54 -13.71 Pass
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1GHz-40GHz - 802.11ax-40M - 5190MHz

Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7580.26 4122 | 5.16 -0.41 45.97 Peak Max H 272 299 74 -28.03 Pass
10379.43 43.77 | 6.01 1.55 51.33 Peak Max H 233 45 74 -22.67 Pass
13223.35 46.55 | 6.99 4.47 58.01 Peak Max \Y 166 161 74 -15.99 Pass
7580.26 2328 | 5.16 -0.41 28.03 | Average Max | H 272 299 54 -25.97 Pass
10379.43 26.57 | 6.01 1.55 34.13 | Average Max | H 233 45 54 -19.87 Pass
13223.35 2943 | 6.99 4.47 40.89 | Average Max | V 166 161 54 -13.11 Pass
1GHz-40GHz - 802.11ax-40M - 5230MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7667.24 42.1 5.19 -0.32 46.97 Peak Max H 267 299 74 -27.03 Pass
10460.63 4477 | 6.06 177 52.6 Peak Max H 227 42 74 -21.4 Pass
13498.92 46.78 | 7.05 4.49 58.32 Peak Max H 161 156 74 -15.68 Pass
7667.24 2417 | 5.19 -0.32 29.04 | AverageMax | H 267 299 54 -24.96 Pass
10460.63 | 27.15 | 6.06 1.77 3498 | AverageMax | H 227 42 54 -19.02 Pass
13498.92 29.64 | 7.05 4.49 41.18 | Average Max | H 161 156 54 -12.82 Pass
1GHz-40GHz - 802.11ax-80M - 5210MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7826.58 4162 | 5.28 -0.32 46.58 Peak Max H 267 297 74 -27.42 Pass
10419.67 4399 | 6.04 1.66 51.69 Peak Max H 234 44 74 -22.31 Pass
13163.37 46.57 | 6.97 4.44 57.98 Peak Max H 168 157 74 -16.02 Pass
7826.58 2429 | 5.28 -0.32 29.25 | Average Max | H 267 297 54 -24.75 Pass
10419.67 | 26.69 | 6.04 1.66 34.39 | AverageMax | H 234 44 54 -19.61 Pass
13163.37 29.08 | 6.97 4.44 40.49 | AverageMax | H 168 157 54 -13.51 Pass
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1GHz-40GHz - 802.11a - 5745MHz

Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7374.50 4167 | 5.15 -0.37 46.45 Peak Max \Y 271 299 74 -27.55 Pass
11490.50 45.05 | 6.07 2.64 53.76 Peak Max H 226 45 74 -20.24 Pass
13775.76 4715 | 7.14 4.53 58.82 Peak Max H 169 158 74 -15.18 Pass
7374.50 2432 | 5.15 -0.37 29.1 Average Max | V 271 299 54 -24.9 Pass
11490.50 | 27.08 | 6.07 2.64 35.79 | Average Max | H 226 45 54 -18.21 Pass
13775.76 30 7.14 4.53 41.67 | Average Max | V 169 158 54 -12.33 Pass
1GHz-40GHz - 802.11a- 5785MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7869.84 4222 | 5.32 -0.32 47.22 Peak Max H 269 296 74 -26.78 Pass
11569.02 4441 | 6.13 2.75 53.29 Peak Max \Y 231 49 74 -20.71 Pass
13122.88 46.96 | 6.95 4.43 58.34 Peak Max H 165 153 74 -15.66 Pass
7869.84 2486 | 5.32 -0.32 29.86 | Average Max | V 269 296 54 -24.14 Pass
11569.02 26.7 6.13 2.75 35.58 | AverageMax | H 231 49 54 -18.42 Pass
13122.88 29.83 | 6.95 4.43 41.21 | Average Max | V 165 153 54 -12.79 Pass
1GHz-40GHz - 802.11a - 5825MHz
Frequency Raw Cable AF Level Measurement pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7359.65 418 5.15 -0.37 46.58 Peak Max v 268 297 74 -27.42 Pass
11650.90 45.38 6.2 2.93 54.51 Peak Max H 234 50 74 -19.49 Pass
13628.61 46.63 | 7.09 4.6 58.32 Peak Max H 163 156 74 -15.68 Pass
7359.65 2457 | 5.15 -0.37 29.35 | Average Max | V 268 297 54 -24.65 Pass
11650.90 | 27.91 6.2 2.93 37.04 | Average Max | V 234 50 54 -16.96 Pass
13628.61 | 29.19 | 7.09 4.6 40.88 | Average Max | V 163 156 54 -13.12 Pass
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1GHz-40GHz - 802.11ax-20M - 5745MHz
Frequency Raw Cable AF Level Measurement ol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuV/m Type g Deg dBuV/m dB [Fall
7113.50 41.48 5.12 -0.29 46.31 Peak Max H 273 302 74 -27.69 Pass
11490.88 45 6.07 2.64 53.71 Peak Max H 231 46 74 -20.29 Pass
13311.56 46.06 7.01 4.56 57.63 Peak Max H 164 159 74 -16.37 Pass
7113.50 24.38 5.12 -0.29 29.21 | Average Max | V 273 302 54 -24.79 Pass
11490.88 27.49 6.07 2.64 36.2 Average Max | H 231 46 54 -17.8 Pass
13311.56 28.81 7.01 4.56 40.38 | Average Max | H 164 159 54 -13.62 Pass
1GHz-40GHz - 802.11ax-20M- 5785MHz
Frequency Raw Cable AF Level Measurement ol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuV/m Type g Deg dBuV/m dB [Fail
7795.61 41.08 5.26 -0.32 46.02 Peak Max H 266 304 74 -27.98 Pass
11569.34 44.39 6.13 2.75 53.27 Peak Max \ 234 42 74 -20.73 Pass
13192.95 46.52 6.98 4.44 57.94 Peak Max H 162 161 74 -16.06 Pass
7795.61 2397 | 5.26 -0.32 2891 | Average Max | V 266 304 54 -25.09 Pass
11569.34 | 2694 | 6.13 2.75 35.82 | Average Max | V 234 42 54 -18.18 Pass
13192.95 29.39 6.98 4.44 40.81 | AverageMax | V 162 161 54 -13.19 Pass
1GHz-40GHz - 802.11ax-20M - 5825MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuv Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
7547.15 41.88 5.15 -0.41 46.62 Peak Max \ 270 303 74 -27.38 Pass
11650.67 45.38 6.2 2.93 54.51 Peak Max \ 225 48 74 -19.49 Pass
13424.99 46.6 7.03 4.56 58.19 Peak Max H 163 157 74 -15.81 Pass
7547.15 2473 | 515 -0.41 29.47 | Average Max | V 270 303 54 -24.53 Pass
11650.67 27.82 6.2 2.93 36.95 | AverageMax | H 225 48 54 -17.05 Pass
13424.99 28.73 7.03 4.56 40.32 | Average Max | H 163 157 54 -13.68 Pass

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:



http://www.facebook.com/pages/Siemic/323224291039167
https://twitter.com/siemicglobal
http://www.linkedin.com/company/siemic/
http://gplus.to/SIEMIC

