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Test Result Report No.: EFTA26010030-IE-07-R2-ANNEX A

ANNEX A: Test Result

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in lie-down position (Y axis) and the loop
antenna is coplanar, the others are vertical and horizontal. and the worst case was recorded.
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Report No.: EFTA26010030-IE-07-R2-ANNEX A

1. Unwanted Emission

1.1. Thread

The following graphs display the maximum values of horizontal and vertical by software.
Blue trace uses the peak detection, Green trace uses the average detection.

A symbol (9B%/m) in the test plot below means (dBpV/m)

The signal beyond the limit is carrier.
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Result of RE
Sweep the whole frequency band through the range from 9kHz to the 10th harmonic of the carrier.
The Radiates Emission from 18 GHz to 26.5GHz are more than 20dB below the limit are not reported.
Remark:
1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2 Margin = Limit — Quasi-Peak/ MAX Peak/ Average
3. A symbol (9B%m) in the test plot below means (dBuV/m)
4 The following graphs display the maximum values of coaxial and coplanar for 9k-30MHz;
horizontal and vertical for above 30MHz by software.
5. For below 1GHz

QP Level @Spectrum Overview H QP Level @Spectrum Overview V ’ QP Level @Final Results —— QP Limit
For above 1GHz

PK Level @Spectrum Overview H PK Level @Spectrum Overview V ‘ PK Level @Final Results —— PKLimit

AVG Level @Spectrum Overview H {\J AVG Level @Spectrum Overview V AVG Level @Final Results AVG Limit

Continuous TX mode:

During the test, the Radiates Emission from 9kHz to 1GHz was performed in all modes with all
channels. The test data of the worst-case condition (Thread-Channel 26) was recorded in this
report.

£
4)%%
om
©
£
o
G 1
» > >
40T N
T .
20T
0 —t : : — : } —t } } —
9k 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M
Frequency in Hz
Radiates Emission from 9kHz to 30MHz
.. . Meas. .
Frequency MaxPeak Limit Margin Ti Azimuth Correct
ime
(MHz) (dBuV/m) | (dBpV/m) (dB) - (deg) Factor (dB)
ms
0.03 57.79 117.85 60.06 500.00 1.00 17
0.13 46.57 105.13 58.56 150.00 355.00 17
0.51 44.99 73.42 28.42 150.00 359.00 17
1.50 44.92 64.09 19.17 150.00 359.00 17
2.36 35.54 69.50 33.96 150.00 66.00 17
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Radiates Emission from 30MHz to 1GHz
. .. . Meas. . .
Frequency | Quasi-Peak Limit Margin Time Height Polarization Azimuth Correct
i izati
(MHz) (dBuV/m) | (dBpV/m) (dB) — (cm) (deg) Factor (dB)
ms
60.19 26.88 40.00 13.12 1000.00 100.0 ', 228.00 19
158.89 28.82 43.50 14.68 1000.00 197.0 H 0.00 16
183.87 35.99 43.50 7.51 1000.00 174.0 H 0.00 17
206.30 34.35 43.50 9.15 1000.00 176.0 H 4,00 18
234.79 35.82 46.00 10.18 1000.00 125.0 H 234.00 19
666.56 38.08 46.00 7.92 1000.00 100.0 ', 136.00 28
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Thread-Channel 11
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Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
L. . Meas. . .
Frequency MaxPeak | Average Limit Margin Ti Height Pol Azimuth | Corr.
ime o
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/im) | (dB) T (cm) (deg) (dB/m)
1053.75 46.83 74.00 27.17 500.00 200.0 ' 4.00 3
1175.75 35.06 54.00 18.94 500.00 100.0 H 248.00 4
1372.75 35.29 54.00 18.71 500.00 100.0 ' 6.00 4
1412.50 46.89 74.00 27.11 500.00 200.0 ' 4.00 4
1716.75 36.12 54.00 17.88 500.00 100.0 v 262.00 5
1721.00 47.27 74.00 26.73 500.00 200.0 v 92.00 5
2079.25 48.90 74.00 25.10 500.00 200.0 H 148.00 6
2080.00 37.79 54.00 16.21 500.00 200.0 H 162.00 6
2499.75 54.27 74.00 19.73 500.00 200.0 ' 6.00 7
2560.25 4453 54.00 9.47 500.00 200.0 ' 37.00 8
2880.50 49.03 74.00 24.97 500.00 200.0 H 273.00 8
2899.75 37.94 54.00 16.06 500.00 100.0 H 0.00 8
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Radiates Emission from 3GHz to 18GHz

Frequency MaxPeak | Average Limit Margin h_:l_:::' Height Pol Azimuth | Corr.
(MHz) (dBpuV/m) | (dBpuV/m) | (dBuV/im) | (dB) i) (cm) (deg) | (dB/m)
3960.00 40.89 74.00 33.11 500.00 200.0 v 0.00 -11
3984.38 29.54 54.00 24.46 500.00 100.0 H 310.00 -11
5251.88 30.87 54.00 23.13 500.00 200.0 v 0.00 9
5257.50 4235 74.00 31.65 500.00 200.0 H 0.00 9
5985.00 48.81 74.00 25.19 500.00 100.0 v 124.00 6
7215.00 38.11 54.00 15.89 500.00 200.0 v 212.00 2
7704.38 49.99 74.00 24.01 500.00 200.0 v 0.00 1
7751.25 38.63 54.00 15.37 500.00 100.0 H 0.00 1
11658.75 42.04 54.00 11.96 500.00 100.0 H 0.00 6
11713.13 53.10 74.00 20.90 500.00 100.0 v 43.00 6
16336.88 51.12 74.00 22.88 500.00 100.0 H 0.00 8
16445.63 40.10 54.00 13.90 500.00 100.0 H 0.00 8
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Thread-Channel 19
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Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
. .| Meas. . .
Frequency MaxPeak | Average Limit Margin Ti Height Pol Azimuth | Corr.
ime o
(MHz) (dBpuV/m) | (dBpuV/m) | (dBuV/im) | (dB) T (cm) (deg) | (dB/m)
1004.00 35.18 54.00 18.82 500.00 200.0 H 292.00 3
1006.75 47.08 74.00 26.92 500.00 200.0 v 114.00 3
1292.25 46.73 74.00 27.27 500.00 100.0 H 17.00 4
1366.25 35.23 54.00 18.77 500.00 100.0 v 331.00 4
1692.00 46.93 74.00 27.07 500.00 200.0 v 10.00 5
1707.50 35.26 54.00 18.74 500.00 200.0 H 182.00 5
1992.25 48.12 74.00 25.88 500.00 200.0 v 71.00 6
2080.00 37.56 54.00 16.44 500.00 100.0 H 17.00 6
2548.00 55.57 74.00 18.43 500.00 100.0 v 142.00 8
2560.00 44.04 54.00 9.96 500.00 100.0 v 20.00 8
2842.25 37.85 54.00 16.15 500.00 200.0 v 1.00 8
2897.00 49.34 74.00 24.66 500.00 100.0 H 78.00 8
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Radiates Emission from 3GHz to 18GHz
A . Meas. . .
Frequency MaxPeak | Average Limit Margin Ti Height Pol Azimuth | Corr.
ime o
(MHz) (dBuV/m) | (dBuV/m) | (dBuVim) | (dB) e (cm) (deg) (dB/m)
3667.50 31.09 54.00 22.91 500.00 100.0 ' 160.00 -13
3958.13 40.20 74.00 33.80 500.00 200.0 H 0.00 -11
5602.50 31.96 54.00 22.04 500.00 200.0 ' 145.00 -8
5634.38 43.58 74.00 30.42 500.00 100.0 ' 3.00 7
7335.00 40.65 54.00 13.35 500.00 200.0 ' 191.00 -1
7335.00 49.54 74.00 24.46 500.00 200.0 ' 191.00 -1
7732.50 38.44 54.00 15.56 500.00 100.0 H 338.00 1
9896.25 49.53 74.00 24.47 500.00 200.0 H 3.00 1
11615.63 53.34 74.00 20.66 500.00 100.0 H 313.00 6
11630.63 41.86 54.00 12.14 500.00 100.0 H 0.00 6
16726.88 38.13 54.00 15.87 500.00 100.0 ' 21.00 9
16755.00 49.57 74.00 24.43 500.00 100.0 H 358.00 9
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Thread-Channel 26
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Radiates Emission from 1GHz to 3GHz
L. . Meas. . .
Frequency MaxPeak | Average Limit Margin Ti Height Pol Azimuth | Corr.
ime o
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/im) | (dB) T (cm) (deg) (dB/m)
1117.50 34.96 54.00 19.04 500.00 100.0 ' 324.00 3
1121.50 47.16 74.00 26.84 500.00 100.0 H 121.00 3
1364.00 35.51 54.00 18.49 500.00 100.0 H 23.00 4
1440.50 46.98 74.00 27.02 500.00 200.0 H 113.00 4
1689.50 46.97 74.00 27.03 500.00 200.0 v 42.00 5
1726.75 38.06 54.00 15.94 500.00 200.0 v 232.00 5
2054.50 47.97 74.00 26.03 500.00 200.0 ' 27.00 6
2080.00 37.21 54.00 16.79 500.00 200.0 H 357.00 6
2528.00 55.43 74.00 18.57 500.00 100.0 ' 42.00 7
2528.00 46.63 54.00 7.37 500.00 100.0 ' 42.00 7
2877.25 37.85 54.00 16.15 500.00 200.0 H 0.00 8
2907.00 49.36 74.00 24.64 500.00 200.0 H 337.00 8
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Radiates Emission from 3GHz to 18GHz

Frequency MaxPeak | Average Limit Margin h_:l_:::' Height Pol Azimuth | Corr.
(MHz) (dBpuV/m) | (dBpuV/m) | (dBuV/im) | (dB) i) (cm) (deg) | (dB/m)
3720.00 31.67 54.00 22.33 500.00 200.0 v 148.00 -13
3720.00 41.90 74.00 32.10 500.00 100.0 v 120.00 -13
5953.13 31.89 54.00 22.11 500.00 100.0 v 49.00 6
5992.50 48.02 74.00 25.98 500.00 100.0 v 1.00 6
7318.13 48.20 74.00 25.80 500.00 100.0 v 4.00 -1
7338.75 36.91 54.00 17.09 500.00 100.0 v 153.00 -1
7438.13 50.13 74.00 23.87 500.00 100.0 H 178.00 0
7440.00 M.75 54.00 12.25 500.00 100.0 H 178.00 0
11647.50 4215 54.00 11.85 500.00 200.0 H 35.00 6
11664.38 54.52 74.00 19.48 500.00 100.0 H 128.00 6
16629.38 46.33 74.00 27.67 500.00 100.0 v 30.00 9
16771.88 39.04 54.00 14.96 500.00 100.0 v 2.00 9
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2. Conducted Emission

2.1. Thread

During the test, the Conducted Emission was performed in all modes with all channel. The test data

of the worst-case condition (Thread-Channel 26) was recorded in this report.

g
é 95 -
8 90 -
80 —
65 T
50 \\\
— i
56 T
oM T~
= § — |
45 -
-
25 - | o~ |
o0 — s I o i
N A T i
15 - | T 4:Y |
| | i i i
™ | | | |
5 - | | i |
h " o Frequency |rTl;'1’\2
Frequency |QPK Level| QPK Limit M%lrjg:? & AVG Level| AVG Limit MA;an Correction Line M;\?Vs. “4.?5:'
MHz] [@BuV] | [@Buv] | Vg | WBuVI | B | VS [dB] wiz |
0.161 45.93 65.40 19.47 27.22 55.40 28.18 20.89 L1 9.000 1.000
0.332 29.49 59.39 29.91 19.02 49.39 30.38 20.94 L1 9.000 1.000
0.913 23.60 56.00 32.40 16.94 46.00 29.06 20.23 L1 9.000 1.000
2.832 20.21 56.00 35.79 14.85 46.00 31.15 19.50 L1 9.000 1.000
7.217 21.65 60.00 38.35 15.43 50.00 34.57 19.41 L1 9.000 1.000
20.454 37.99 60.00 22.01 29.31 50.00 20.69 19.67 L1 9.000 1.000

Remark: Correct factor=cable loss + LISN factor
L line Conducted Emission from 150 kHz to 30 MHz
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Frequency |QPK Level| QPK Limit M%lrjg:? & AVG Level| AVG Limit MA;an Correction Line M;\?Vs. “4?3:'
MHz] [@Buv] | [@Buv] | Vg | WBuVI | B | VS [dB] ki |
0.164 46.94 65.28 18.34 28.48 55.28 26.80 20.90 N 9.000 1.000
0.341 29.70 59.17 29.47 19.91 49.17 29.26 20.94 N 9.000 1.000
1.041 24.79 56.00 31.21 18.24 46.00 27.76 20.14 N 9.000 1.000
2.825 20.24 56.00 35.76 14.95 46.00 31.05 19.51 N 9.000 1.000
7.202 19.57 60.00 40.43 14.23 50.00 35.77 19.41 N 9.000 1.000
20.436 33.38 60.00 26.62 25.63 50.00 24.37 19.72 N 9.000 1.000

Remark: Correct factor=cable loss + LISN factor
N line Conducted Emission from 150 kHz to 30 MHz
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