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Test Result Report No.: EFTA25090252-1E-05-R1-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 vertical, the others are vertical and horizontal. and the worst case was recorded.
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1. Unwanted Emission

1.1. Bluetooth LE

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.

After the pretest, Bluetooth LE (1M) was selected as the worst Mode for Bluetooth LE.
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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 9kHz to 30MHz and 18GHz to 26.5GHz are more than 20dB below the
limit are not reported.

Remark:

1.

D owbd

Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)

Margin = Limit — Quasi-Peak/ MAX Peak/ Average

The following graphs display the maximum values of horizontal and vertical by software.
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
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Continuous TX mode:
During the test, the Radiates Emission from 30MHz to 1GHz was performed in all modes with all
channels. The test data of the worst-case condition was recorded in this report.
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Radiates Emission from 30MHz to 1GHz
Frequency | Quasi-Peak Limit Margin | Height . Azimuth Correct
Polarization
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) Factor (dB)
96.01 40.73 43.50 277 175.0 H 1.00 18
120.01 42.57 43.50 0.93 224.0 H 4.00 17
144.02 42.91 43.50 0.59 176.0 H 11.00 15
192.03 37.43 43.50 6.07 100.0 H 12.00 18
504.04 39.91 46.00 6.09 175.0 H 47.00 25
744.03 33.01 46.00 12.99 108.0 H 3.00 29
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Bluetooth LE-Channel 0
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Final Result
Frequency MaxPeak | Average Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
{MHz) (dBpVim) | (dBpVim) | {dBpVim) | (dB) Time | (cm) (deq) (dBfm)
{ms)
1117.50 45.56 -— 74.00 28.44| 500.00] 200.0|H 230.00 -7
1119.25 -— 3411 54.00 19.89( 500.00| 100.0[H 227.00 6
1247.50 — 31.14 54.00 22.86| 500.00| 200.0|H 269.00 5
1247.75 43.42 — 74.00 30.58| 500.00] 200.0|H 3.00 -5
1374.00 — 32.47 54.00 21.53| 500.00] 200.0|H 236.00 5
1400.50 43.80 — 74.00 30.20| 500.00] 200.0|H 36.00 4
1596.50 48.23 -— 74.00 25.77| 500.00] 100.0 |V 50.00 4
1598.00 -— 3473 54.00 19.27( 500.00| 100.0(V 50.00 4
2024.25 45.78 -— 74.00 28.22| 500.00]| 200.0|H 3.00 -2
2048.75 — 3411 54.00 19.89( 500.00| 100.0[H 351.00 -2
2503.00 51.16 -— 74.00 22.84| 500.00] 100.0|H 316.00 0
2537.25 -— 40.97 54.00 13.03( 500.00] 100.0[H 72.00 0
Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
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Final Result
Frequency MaxPeak | Awverage Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
{MHz) (dBpWim) | (dBpVim) | (dBpVim) | (dB) Time | (cm) (deg) (dB/m)
{ms)
3202.50 == 31.39 54.00 22.61| 500.00| 200.0 H 340.00 9
3736.88 43.32 225 74.00 30.68| 500.00| 200.0 H 241.00 7
4803.75 . 46.76 54.00 7.24| 500.00( 100.0|V 210.00 4
4803.75 52.46 = 74.00 21.54| 500.00| 100.0 |V 210.00 4
6378.75 45.41 i 74.00 28.59| 500.00( 1000 |V 33.00 1
7205.63 — 35.96 54.00 18.04| 500.00] 200.0|H 65.00 0
9607.50 = 41.16 54.00 12.84| 500.00] 200.0|H 79.00 5
9609.38 48.91 = 74.00 25.09| 500.00| 2000 H 79.00 5
13336.88 = 38.96 54.00 15.04| 500.00] 100.0 |V 5.00 [
13338.75 50.28 = 74.00 23.72) 500.00 | 2000 |V 302.00 7
14403.75 — 41.57 54.00 12.43| 500.00] 200.0|H 8.00 9
14405.63 52.80 — 74.00 21.20] 500.00| 200.0|H 199.00 9
Radiates Emission from 3GHz to 18GHz
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Bluetooth LE-Channel 19

120T
100+
E 80 | FCC RE PK
= i
8
e 60T
E 4 *
@ * s a * & J
a 40+ '
[T W—— il
20T
0 |
1G 2G G
Frequency in Hz
Final Result
Frequency MaxPeak | Average Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
{MHz) (dBpVim) | (dBpWm) | (dBpVim) | (dB) Time | (cm) (deg) {dB/m)
(ms)
1117.75 — 34.35 54.00 19.65| 500.00| 100.0|H 238.00 -
1118.25 45.53 — 74.00 28.47| 500,00 200.0(H 228.00 -7
1249.50 — 33.08 54.00 20.92| 500,00 2000V 220.00 5
1249.75 44.40 — 74.00 29.60| 500.00 200.0(V 220.00 5
1406.75 — 32.26 54.00 21.74| 500,00 100.0(H 244.00 4
1407.50 42.88 — 74.00 31.12| 500.00 ] 200.0(H 29.00 4
1675.00 46.30 — 74.00 27.70| 500.00 200.0(H 86.00 4
1681.00 — 34.51 54.00 19.49| 500.00| 200.0(V 84.00 4
1958.25 46.04 — 74.00 27.96| 500,00 100.0(V 143.00 -2
2021.00 — 3417 54.00 19.83| 500.00| 200.0|H 157.00 2
2524.00 51.26 — 74.00 22.74| 500,00 200.0(H 80.00 0
2536.50 — 40.77 54.00 13.23| 500.00| 100.0|H 72.00 0
Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
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Final Result
Frequency MaxPeak | Awverage Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
{MHz) (dBpVim) | (dBpVW/m) | (dBpVim) | (dB) Time | ({(cm) (deg) (dB/m)
{ms)
3253.13 — 31.40 54.00 22.60) 500.00( 2000V 133.00 9
3337.50 39.60 — 74.00 34.40) 500.00( 100.0|V 260.00 9
A878.75 — 48.15 54.00 5.85] 500.00| 100.0]V 150.00 4
4880.63 53.77 — 74.00 20.23| 500.00( 100.0|V 150.00 4
6380.63 — 36.73 54.00 17.27| 500.00( 1000V 267.00 1
6380.63 47.32 — 74.00 26.68| 500.00( 100.0|V 267.00 -1
9759.38 — 42.59 54.00 11.41| 500.00( 200.0|H 81.00 4
9761.25 50.50 — 74.00 23.50| 500.00( 200.0/H 81.00
13338.75 50.56 — 74.00 23.44| 500.00( 100.0[H 134.00 7
13338.75 — 39.10 54.00 14.90| 500.00( 200.0|V 161.00 7
14386.88 53.46 — 74.00 20.54| 500.00( 100.0/V 46.00 9
14621.25 — 41.29 54.00 12.71] 500.00( 100.0(V 0.00 9

Radiates Emission from 3GHz to 18GHz
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Bluetooth LE-Channel 39
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Final Result
Frequency MaxPeak | Average Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpV/m) | (dBpVim) [ (dB) Time | (cm) (deg) | (dBim)
{ms)
1118.50 45.77 — 74.00] 28.23| 500.00| 200.0|V 218.00 -6
1118.75 — 34.05 54.00 19.95| 500.00| 200.0|H 184.00 -6
1386.50 — 32.50 54.00] 21.50| 500.00| 200.0|H 119.00 4
1408.00 43.63 — 74.00  30.37| 500.00| 100.0|V 175.00 4
1598.75 47.28 — 74.00| 26.72| 500.00| 100.0 |V 161.00 4
1598.75 — 34.79 54.00 19.21| 500.00| 100.0 |V 161.00 4
1789.00 — 32.43 54.00| 21.57| 500.00| 200.0|H 157.00 -3
1850.75 45.58 — 74.00| 28.42| 500.00| 100.0|H 184.00 -3
2069.00 — 34.14 54.00 19.86| 500.00| 200.0|H 70.00 -2
2139.25 45.21 — 74.00| 28.79| 500.00| 200.0|H 32.00 -1
2499.75 52.04 — 74.00] 21.96| 500.00| 200.0|H 77.00 0
2504.00 — 42.07 54.00 11.93| 500.00) 100.0|H 319.00 0
Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
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Final Result

Frequency MaxPeak | Average Limit Margin | Meas. | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpWim) | (dBpVim) | (dB) Time | (cm) (deg) | (dB/m)
{ms)
3305.63 o 35.03 54.00 18.97| 500.00| 200.0(V 135.00 9
3305.63 41.36 == 74.00| 32.64| 500.00| 200.0|V 135.00 9
4959.38 = 51.04 54.00 296| 500.00| 100.0|V 208.00 4
4959.38 55.06 = 74.00 18.94| 500.00| 1000V 208.00 4
6388.13 50.48 — 74.00| 23.52| 500.00| 100.0|V 258.00 -1
6403.13 - 36.15 54.00 17.85| 500.00| 100.0(V 280.00 -1
7440.00 — 37.63 54.00 16.37| 500.00| 100.0(H 304.00 1
9639.38 48.11 Sl 74.00| 25.89| 500.00| 100.0|V 166.00 3
9918.75 54.18 = 74.00 19.82| 500.00| 200.0[H 83.00 4
9920.63 ey 45.44 54.00 8.56| 500.00| 200.0|H 83.00 4
14362.50 92.97 =— 74.00] 21.03| 500.00| 100.0|H 359.00 9
14405.63 == 42.03 54.00 11.97| 500.00| 100.0(V 3.00 9
Radiates Emission from 3GHz to 18GHz
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2. Conducted Emission

2.1. Bluetooth LE

During the test, the Conducted Emission was performed in all modes with all channels. The test data
of the worst-case condition was recorded in this report.
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Frequency |QPK Level| QPK Limit MQPK. AVG Level AVE;.: C.:tAV MAVG. Correction Li M;\fvs' l\_/ll_faas.
[MHZ] [dBpV] [dBIJV] argin [dBpV] imi argin [dB] ine Ime
[dB] [dBuV] [dB] [kHz] [s]
0.159 56.05 65.52 9.47 37.41 55.52 18.11 20.90 L1 9.000 1.000
0.380 40.89 58.29 17.40 28.81 48.29 19.48 20.90 L1 9.000 1.000
0.895 35.66 56.00 20.34 29.27 46.00 16.73 20.25 L1 9.000 1.000
3.311 21.46 56.00 34.54 14.65 46.00 31.35 19.46 L1 9.000 1.000
7.150 21.41 60.00 38.59 15.99 50.00 34.01 19.41 L1 9.000 1.000
15.833 37.88 60.00 2212 30.39 50.00 19.61 19.53 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 MQPK. AVG Level AVS: C.:tAV MAVG. Correction Li Mg\fvs' l\_/ll_faas.
[MHZ] [dBpV] [dBlJV] argin [dBpV] imi argin [dB] Ine Ime

[dB] [dBuV] [dB] [kHz] [s]
0.157 57.22 65.63 8.42 38.47 55.63 17.16 20.91 N 9.000 1.000
0.269 42.65 61.14 18.49 32.72 51.14 18.42 20.97 N 9.000 1.000
0.791 37.26 56.00 18.74 29.58 46.00 16.42 20.35 N 9.000 1.000
3.410 20.61 56.00 35.39 14.27 46.00 31.73 19.46 N 9.000 1.000
7.451 21.48 60.00 38.52 15.39 50.00 34.61 19.41 N 9.000 1.000
16.116 36.79 60.00 23.21 31.03 50.00 18.97 19.57 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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