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8.5 Radiated Unwanted Emissions

Radiated Transmitting spurious emission test result as below:

Test Method:

Radiated Mode:

1. The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz and
0.8m above ground for below 1GHz at 3meter chamber room for test. The table was
rotated 360 degrees to determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference — receiving antenna, which was
mounted on the top of a variable — height antenna tower.

3. The height of antenna is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was turned.

5. Use the following spectrum analyzer settings According to C63.10:

1) Procedure for Unwanted Emissions Measurements Below 1000 MHz

* RBW = 120 kHz

* VBW = 300 kHz

* Detector = Peak

* Trace mode = max hold

2) For Above 1GHz:

Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz

* RBW =1 MHz

« VBW = 3 MHz

* Detector = Peak

» Sweep time = auto

* Trace mode = max hold

3) Procedures for Average Unwanted Emissions Measurements above 1000 MHz

a) RBW =1 MHz.

b) VBW = [3 x RBW].

c) Detector = Power averaging (rms), if [span / (# of points in sweep)] < RBW / 2. Satisfying
this condition can require increasing the number of points in the sweep or reducing the
span. If the condition is not satisfied, then the detector mode shall be set to peak.

d) Averaging type = power (i.e., rms) (As an alternative, the detector and averaging type
may be set for linear voltage averaging. Some instruments require linear display mode to
use linear voltage averaging. Log or dB averaging shall not be used.)

e) Sweep time = auto.

f) Perform a trace average of at least 100 traces if the transmission is continuous. If the
transmission is not continuous, then the number of traces shall be increased by a factor of
1/D, where D is the

duty cycle. For example, with 50% duty cycle, at least 200 traces shall be averaged. (If a
specific emission is demonstrated to be continuous—i.e., 100% duty cycle—then rather
than turning ON and OFF with the transmit cycle, at least 100 traces shall be averaged.)
g) If tests are performed with the EUT transmitting at a duty cycle less than 98%, then a
correction factor shall be added to the measurement results prior to comparing with the
emission limit, to compute the emission level that would have been measured had the test
been performed at 100% duty cycle. The correction factor is computed as follows:
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(1) If power averaging (rms) mode was used in the preceding step €), then the correction
factor is [10 log (1 / D)], where D is the duty cycle. For example, if the transmit duty cycle
was 50%, then 3 dB shall be added to the measured emission levels.

(2) If linear voltage averaging mode was used in the preceding step e), then the correction
factor is [20 log (1 / D)], where D is the duty cycle. For example, if the transmit duty cycle
was 50%, then 6 dB shall be added to the measured emission levels. If a specific emission
is demonstrated to be continuous (100% duty cycle) rather than turning ON and OFF with
the transmit cycle, then no duty cycle correction is required for that emission.

FCC Limit

According to part 15.407b (1) (2) (3) (4)

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 e.i.r.p. 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 e.i.r.p. of -27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a
level of —27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to
10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the
band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band
edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

According to part 15.407b (9), Unwanted emissions below 1 GHz must comply with the
general field strength limits set forth in §15.209.

According to part 15.407b (10), The provisions of §15.205 apply to intentional radiators
operating under this section.

ISED Limit

According to RSS-247 6.2

For transmitters with operating frequencies in the band 5150-5250 MHz, all emissions outside
the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. Any unwanted emissions that
fall into the band 5250-5350 MHz shall be attenuated below the channel power by at least 26
dB, when measured using a resolution bandwidth between 1 and 5% of the occupied
bandwidth (i.e. 99% bandwidth), above 5250 MHz. The 26 dB bandwidth may fall into the
5250-5350 MHz band; however, if the occupied bandwidth also falls within the 5250-5350
MHz band, the transmission is considered as intentional and

the devices shall comply with all requirements in the band 5250-5350 MHz including
implementing dynamic frequency selection (DFS) and TPC, on the portion of the emission that
resides in the 5250-5350 MHz band.

a) All emissions outside the band 5250-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p.; or
b) All emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. and
its power shall comply with the spectral power density for operation within the band 5150-5250
MHz. The device, except devices installed in vehicles, shall be labelled or include in the user
manual the following text “for indoor use only.”

Emissions outside the band 5470-5600 MHz and 5650-5725 MHz shall not exceed -27
dBm/MHz e.i.r.p. However, devices with bandwidth overlapping the band edge of 5725 MHz
can meet the emission limit of -27 dBm/MHz e.i.r.p. at 5850 MHz instead of 5725 MHz.
Devices operating in the band 5725-5850 MHz shall have e.i.r.p. of unwanted emissions
comply with the following:
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a) 27 dBm/MHz at frequencies from the band edges decreasing linearly to 15.6 dBm/MHz at 5
MHz above or below the band edges;

b) 15.6 dBm/MHz at 5 MHz above or below the band edges decreasing linearly to 10
dBm/MHz at 25 MHz above or below the band edges;

c) 10 dBm/MHz at 25 MHz above or below the band edges decreasing linearly to -27
dBm/MHz at 75 MHz above or below the band edges; and

d) -27 dBm/MHz at frequencies more than 75 MHz above or below the band edges.

The equipment is required to comply with the provisions in RSS-Gen with respect to emissions
falling within restricted frequency bands which are listed in the same standard.

FCC 815.209 and RSS-Gen Limit:

Frequency Field Strength Field Strength Detector
MHz uV/im dBuV/m

30-88 100 40 QP
88-216 150 435 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK

Note: According to C63.10, the Conversion Factors between E[dBuV/m] and EIRP[dBm] as
below: E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

Transmitting spurious emission test result as below:

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit, it is
unnecessary to perform an average measurement, so AV emission value did not show in below table if
the peak value complies with average limit.

The only worse case (802.11ax) test result is listed in the report.
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Below 1G:

Level in dBHE/m

Level in dBBE/m
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50T |—
+ f
40 ¥
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10T
0 } } } — } } } } } } +— |
30M 50 &0 80 100M 200 300 400 500 800 1G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
51.016667 23.64 40.00 16.36 100.0 | H 0.0 18.22
107.168889 21.88 43.50 21.62 100.0 | H 3.0 15.80
233.376667 25.31 46.00 20.69 1000 | H 239.0 16.92
424.089444 29.50 46.00 16.50 1000 | H 160.0 21.65
598.689444 33.56 46.00 12.44 1000 | H 37.0 25.07
873.684444 37.83 46.00 8.17 100.0 | H 106.0 28.81
70T
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50T |—
4 f
40 *
T *
30T *
4 e *
20+ *
10T
0 } } } +— } } } } } } +— |
30M 50 &0 80 100M 200 300 400 500 800 1G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
51.393889 22.64 40.00 17.36 100.0 | V 237.0 18.22
98.816111 21.08 43.50 22.42 100.0 | V 26.0 15.74
198.564444 24.19 43.50 19.31 100.0 | V 301.0 16.06
436.160556 30.28 46.00 15.72 100.0 | V 0.0 21.91
589.797778 33.65 46.00 12.35 100.0 | V 309.0 24.92
845.608333 38.84 46.00 7.16 100.0 | V 66.0 28.43
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Test data 1GHz — 18GHz:

11AX20MIMO_5180_26Tone_RUO
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3508.000000 47.16 68.20 21.04 150.0 | H 24.0 4.08
6101.500000 50.32 68.20 17.88 150.0 | H 86.0 8.09
7807.000000 39.06 68.20 29.14 150.0 | H 356.0 7.18
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3064.500000 45.96 68.20 22.24 150.0 | V 0.0 1.58
3513.500000 47.03 68.20 21.17 150.0 | V 351.0 3.80
5672.500000 52.03 68.20 16.17 150.0 | V 79.0 7.27
10510.000000 42.42 68.20 25.78 150.0 | V 99.0 10.09
13753.500000 44.09 68.20 24.11 150.0 | V 0.0 12.66
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11AX20MIMO_5200_26Tone_RU4
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3097.500000 47.09 68.20 21.11 150.0 | H 247.0 1.63
3489.000000 47.01 68.20 21.19 150.0 | H 169.0 3.65
5191.500000 56.35 150.0 | H 247.0 6.20
6853.000000 51.80 68.20 16.40 150.0 | H 325.0 8.86
8799.000000 38.08 68.20 30.12 150.0 | H 356.0 7.90
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3510.000000 47.69 68.20 20.51 150.0 | V 331.0 3.98
4805.000000 51.26 74.00 22.74 150.0 | V 230.0 4.94
6217.500000 52.15 68.20 16.05 150.0 | V 323.0 8.79
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11AX20MIMO_5240_26Tone_RUS8
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3065.000000 46.55 68.20 21.65 150.0 | H 350.0 1.58
3494.000000 47.99 68.20 20.21 150.0 | H 0.0 4.03
5022.500000 48.46 74.00 25.54 150.0 | H 133.0 5.62
6661.500000 51.94 68.20 16.26 150.0 | H 118.0 8.77
10600.000000 42.40 74.00 31.60 150.0 | H 115.0 10.17
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2402.000000 51.11 68.20 17.09 150.0 | V 40.0 -2.34
3087.500000 46.58 68.20 21.62 150.0 | V 230.0 1.57
3490.500000 47.53 68.20 20.67 150.0 | V 292.0 3.76
5133.000000 50.24 74.00 23.76 150.0 | V 152.0 6.01
6568.000000 51.54 68.20 16.66 150.0 | V 0.0 8.81
10430.000000 41.33 68.20 26.87 150.0 | V 214.0 10.13
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11AX20MIMO_5260_26Tone_RUO
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2426.000000 46.33 68.20 21.87 150.0 | H 359.0 -2.05
3513.500000 47.03 68.20 21.17 150.0 | H 47.0 3.80
4496.000000 48.33 68.20 19.87 150.0 | H 359.0 3.91
6217.500000 51.69 68.20 16.51 150.0 | H 133.0 8.79
7418.500000 37.72 74.00 36.28 150.0 | H 332.0 6.56
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Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3579.500000 46.60 68.20 21.60 150.0 | V 336.0 181
4628.500000 48.05 74.00 25.95 150.0 | V 250.0 4.43
6017.000000 51.54 68.20 16.66 150.0 | V 305.0 8.18
7877.500000 40.29 68.20 27.91 150.0 | V 119.0 7.24
10384.500000 41.90 68.20 26.30 150.0 | V 142.0 10.12
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11AX20MIMO_5280_26Tone_RU4
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2346.000000 45.28 74.00 28.72 150.0 | H 55.0 -2.86
3486.500000 47.77 68.20 20.43 150.0 | H 71.0 3.46
6029.000000 52.15 68.20 16.05 150.0 | H 359.0 8.24
8824.500000 39.53 68.20 28.67 150.0 | H 237.0 7.88
11164.000000 41.82 74.00 32.18 150.0 | H 73.0 11.03
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2600.500000 43.89 68.20 24.31 150.0 | V 308.0 -1.04
3037.500000 45.68 68.20 22.52 150.0 | V 172.0 1.26
3503.500000 47.76 68.20 20.44 150.0 | V 331.0 4.31
5304.000000 49.97 150.0 | V 269.0 6.49
7794.000000 38.90 68.20 29.30 150.0 | V 308.0 7.16
12881.000000 42.02 68.20 26.18 150.0 | V 145.0 12.93
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11AX20MIMO_5320_26Tone_RUS8
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2402.500000 48.53 68.20 19.67 150.0 | H 243.0 -2.33
3509.000000 48.76 68.20 19.44 150.0 | H 204.0 4.03
6267.500000 51.95 68.20 16.25 150.0 | H 4.0 8.80
8492.000000 39.01 74.00 34.99 150.0 | H 99.0 7.62
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVv/m) | (dBpuV/m) (dB) (cm) (deg) (dB/m)
3508.500000 47.44 68.20 20.76 150.0 | V 0.0 4.06
4971.000000 48.54 74.00 25.46 150.0 | V 339.0 5.34
6020.500000 52.13 68.20 16.07 150.0 | V 284.0 8.20
9796.000000 38.91 68.20 29.29 150.0 | V 255.0 9.22
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11AX20MIMO_5500_26Tone_RUO
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3512.000000 47.37 68.20 20.83 150.0 | H 196.0 3.88
4555.000000 47.97 74.00 26.03 150.0 | H 188.0 4.31
6884.500000 52.47 68.20 15.73 150.0 | H 297.0 8.92
8307.000000 40.15 74.00 33.85 150.0 | H 145.0 7.38
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Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2596.000000 44.14 68.20 24.06 150.0 | V 86.0 -1.06
3491.000000 48.22 68.20 19.98 150.0 | V 355.0 3.80
6238.500000 51.23 68.20 16.97 150.0 | V 110.0 9.11
7968.500000 38.93 68.20 29.27 150.0 | V 96.0 7.37
10965.500000 40.29 74.00 33.71 150.0 | V 50.0 10.82
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11AX20MIMO_5580_26Tone_RU4
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1G 2G 3G 4G 56 6 8 10G 18G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
3505.500000 48.49 68.20 19.71 150.0 | H 282.0 4.21
4545.000000 48.74 74.00 25.26 150.0 | H 10.0 4.25
6429.000000 51.27 68.20 16.93 150.0 | H 357.0 8.61
9954.500000 40.88 68.20 27.33 150.0 | H 331.0 9.42
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVv/m) | (dBpuV/m) (dB) (cm) (deg) (dB/m)
3104.500000 45.47 68.20 22.73 150.0 | V 352.0 1.58
3497.000000 47.52 68.20 20.68 150.0 | V 136.0 4.25
4476.000000 48.52 68.20 19.68 150.0 | V 245.0 3.81
6759.500000 51.90 68.20 16.30 150.0 | V 0.0 8.96
10371.000000 42.25 68.20 25.95 150.0 | V 234.0 10.10
12992.500000 42.23 68.20 25.97 150.0 | V 165.0 13.07
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11AX20MIMO_5700_26Tone_RUS8
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Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2506.500000 43.40 68.20 24.80 150.0 | H 282.0 -1.80
3071.000000 46.30 68.20 21.90 150.0 | H 329.0 1.55
3514.500000 46.81 68.20 21.39 150.0 | H 118.0 3.75
6570.000000 51.97 68.20 16.23 150.0 | H 32.0 8.81
9247.000000 39.38 68.20 28.82 150.0 | H 144.0 8.19
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1G 2G 3G 4G 56 6 8 10G 18G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2250.500000 43.52 74.00 30.48 150.0 \Y 223.0 -3.35
3098.500000 46.75 68.20 21.45 150.0 \Y 237.0 1.63
3489.000000 48.36 68.20 19.84 150.0 \Y 177.0 3.65
5036.000000 50.10 74.00 23.90 150.0 \Y 210.0 5.71
10736.500000 41.30 74.00 32.70 150.0 \Y 94.0 10.47
12633.500000 43.37 74.00 30.63 150.0 \Y 303.0 12.72
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Report Number: 68.950.24.0230.01

11AX20MIMO_5720_26Tone_RUS8

Level in dBBRE/m

Level in dBHE/m
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1G 2G 3G 4G 5G 6 10G 18G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2250.500000 43.52 74.00 30.48 150.0 \Y 223.0 -3.35
3098.500000 46.75 68.20 21.45 150.0 \Y 237.0 1.63
3489.000000 48.36 68.20 19.84 150.0 Vv 177.0 3.65
5036.000000 50.10 74.00 23.90 150.0 \% 210.0 5.71
10736.500000 41.30 74.00 32.70 150.0 \% 94.0 10.47
12633.500000 43.37 74.00 30.63 150.0 \Y 303.0 12.72
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1G 2G 3G 4G 56 6 10G 18G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2288.500000 42.75 74.00 31.25 150.0 H 49.0 -3.32
3489.000000 47.94 68.20 20.26 150.0 H 250.0 3.65
4305.000000 48.08 74.00 25.92 150.0 H 76.0 2.98
5018.000000 49.36 74.00 24.64 150.0 H 163.0 5.59
8721.500000 40.16 68.20 28.04 150.0 H 133.0 7.80
11400.500000 41.71 74.00 32.29 150.0 H 175.0 11.20
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Report Number: 68.950.24.0230.01

11AX20MIMO_5745_26Tone_RUO

Level in dBBRE/m

Level in dBHE/m
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1G 2G 3G 4G 5G 6 10G
Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.
(MHz) (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2288.500000 42.75 74.00 31.25 150.0 H 49.0 -3.32
3489.000000 47.94 68.20 20.26 150.0 H 250.0 3.65
4305.000000 48.08 74.00 25.92 150.0 H 76.0 2.98
5018.000000 49.36 74.00 24.64 150.0 H 163.0 5.59
8721.500000 40.16 68.20 28.04 150.0 H 133.0 7.80
11400.500000 41.71 74.00 32.29 150.0 H 175.0 11.20
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1G 2G 3G 4G 56 6 10G

Frequency inHz
Frequency MaxPeak Limit Margin | Height | Pol Azimuth Corr.

(MHz) (dBuVv/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2250.500000 43.52 74.00 30.48 150.0 \Y 223.0 -3.35
3098.500000 46.75 68.20 21.45 150.0 \Y 237.0 1.63
3489.000000 48.36 68.20 19.84 150.0 \Y 177.0 3.65
5036.000000 50.10 74.00 23.90 150.0 Vv 210.0 5.71
10736.500000 41.30 74.00 32.70 150.0 \ 94.0 10.47
12633.500000 43.37 74.00 30.63 150.0 \ 303.0 12.72
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