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12 UNDESIRABLE RADIATED EMISSIONS

12.1 Standard Applicable
For transmitters operating within the 5.925-7.125 GHz band: Any emissions outside of the
5.925-7.125 GHz band must not exceed an e.i.r.p. of 27 dBm/MHz and
below 1 GHz must comply with the general field strength limits set forth in §15.209.

The provisions of §15.205 apply to intentional radiators operating under this section.

Use guidance in KDB 789033 for measurements below 1000 MHz and above 1000 MHz. Un-
wanted emissions outside of restricted bands are measured with a RMS detector. In addition,
15.35(b) applies where the peak emissions must be limited to no more than 20 dB above the
average limit

Above 1GHz and non-restricted limit

EIRP LIMIT FIELD STRENGTH AT 3m

Peak: -7 (dBm/MHz) Peak: 88.2 (dBuV/m)
AV: -27 (dBm/MHz) AV: 68.2 (dBuV/m)

EIRP[dBm] = E[dBuV/m] + 20 log (d[m]) - 104.7
E[dBuV/m] = EIRP[dBm] - 20 log (d[m]) + 104.7

Below 1G and restricted limit

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:

1. The lower limit shall apply at the transition frequencies.

12.2 Test Setup
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz.
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12.3 Measurement Procedure

10.

11.

The EUT was placed on a turn table which is 0.8m above ground plane.
The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for fre-
quency> 1GHz above ground plane.

The turn table shall rotate 360 degrees to determine the position of maximum emission
level.

EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emissions.

Set the spectrum analyzer as RBW=100 kHz and VBW=300 kHz for Peak Detector (PK)
at frequency between 30MHz and 1 GHz.

Use receiver mode as RBW=120 kHz for Quasi-peak (QP) at frequency between 30MHz
and 1 GHz.

At frequency above 1 GHz, Set the spectrum analyzer:
A. RBW=1 MHz, VBW=3 MHz for Peak Detector.

B. Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW
= 1/T (Duty cycle < 98%) for Average Detector.

Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

Repeat above procedures until all frequency measured were complete.

12.4 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and sub-
tracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading.
The basic equation with a sample calculation is as follows:

FS=RA+AF +CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

The limit of the emission level is expressed in dBuV/m, which converts 20*log(uV/m)
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)

12.5 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result
which was 20dB lower than the limit per 15.31(0) was not reported.
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12.6 Radiated Spurious Emission Measurement Result

12.6.1

Spurious Emission
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
51.34 Peak 29.19 -8.76 20.43 40.00 -19.57
167.74 Peak 36.79 -8.86 27.93 43.50 -15.57
263.77 Peak 31.62 -8.35 23.27 46.00 -22.73
304.51 Peak 29.94 -7.12 22.82 46.00 -23.18
494.63 Peak 30.46 -3.83 26.63 46.00 -19.37
597.45 Peak 29.65 -1.70 27.95 46.00 -18.05
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
61.04 Peak 29.70 -9.32 20.38 40.00 -19.62
167.74 Peak 39.09 -8.86 30.23 43.50 -13.27
241.46 Peak 37.30 -9.30 28.00 46.00 -18.00
263.77 Peak 40.78 -8.35 32.43 46.00 -13.57
328.76 Peak 32.92 -6.75 26.17 46.00 -19.83
461.65 Peak 34.47 -4.18 30.29 46.00 -15.71
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
62.98 Peak 30.62 -9.71 20.91 40.00 -19.09
167.74 Peak 36.24 -8.86 27.38 43.50 -16.12
360.77 Peak 37.04 -6.21 30.83 46.00 -15.17
447.10 Peak 43.32 -4.33 38.99 46.00 -7.01
568.35 Peak 35.28 -2.54 32.74 46.00 -13.26
647.89 Peak 34.63 -0.96 33.67 46.00 -12.33
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
62.01 Peak 37.78 -9.51 28.27 40.00 -11.73
167.74 Peak 38.85 -8.86 29.99 43.50 -13.51
240.49 Peak 37.99 -90.34 28.65 46.00 -17.35
263.77 Peak 40.62 -8.35 32.27 46.00 -13.73
450.01 Peak 36.59 -4.27 32.32 46.00 -13.68
672.14 Peak 31.41 -0.49 30.92 46.00 -15.08
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030 224, 418. 612. 806. 1000
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
61.04 Peak 29.50 -9.32 20.18 40.00 -19.82
167.74 Peak 35.92 -8.86 27.06 43.50 -16.44
386.96 Peak 35.62 -5.83 29.79 46.00 -16.21
433.52 Peak 39.46 -4.67 34.79 46.00 -11.21
504.33 Peak 37.02 -3.68 33.34 46.00 -12.66
628.49 Peak 35.95 -1.28 34.67 46.00 -11.33
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
62.98 Peak 30.25 -9.71 20.54 40.00 -19.46
167.74 Peak 39.39 -8.86 30.53 43.50 -12.97
263.77 Peak 40.66 -8.35 32.31 46.00 -13.69
297.72 Peak 33.11 -7.25 25.86 46.00 -20.14
448.07 Peak 32.90 -4.30 28.60 46.00 -17.40
629.46 Peak 31.60 -1.28 30.32 46.00 -15.68
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
62.98 Peak 32.47 -9.71 22.76 40.00 -17.24
167.74 Peak 33.80 -8.86 24.94 43.50 -18.56
373.38 Peak 34.94 -5.99 28.95 46.00 -17.05
446.13 Peak 41.39 -4.35 37.04 46.00 -8.96
487.84 Peak 39.05 -3.92 35.13 46.00 -10.87
630.43 Peak 37.98 -1.27 36.71 46.00 -9.29
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBpVv/m dBuV/m dB
62.01 Peak 31.32 -9.51 21.81 40.00 -18.19
174.53 Peak 42.22 -9.35 32.87 43.50 -10.63
263.77 Peak 40.97 -8.35 32.62 46.00 -13.38
364.65 Peak 32.89 -6.13 26.76 46.00 -19.24
450.98 Peak 36.88 -4.27 32.61 46.00 -13.39
670.20 Peak 30.36 -0.51 29.85 46.00 -16.15
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