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9 FCC §15.247(a)(2), RSS-247 Sec 5.2 and RSS-Gen Sec 6.7— 6 dB Emission
Bandwidth and 99% OBW

9.1 Applicable Standard
According to FCC §15.247(a) (2),

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

According to RSS-247 §5.2 a),
The minimum 6 dB bandwidth shall be 500 kHz.

According to RSS-Gen §6.7,

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between two points,
one above and the other below the carrier frequency, within which 99% of the total transmitted power of the
fundamental transmitted emission is contained. The occupied bandwidth shall be reported for all equipment in

addition to the specified bandwidth required in the applicable RSSs.

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range between two points, one
at the lowest frequency below and one at the highest frequency above the carrier frequency, at which the
maximum power level of the transmitted emission is attenuated x dB below the maximum in-band power level of

the modulated signal, where the two points are on the outskirts of the in-band emission.

The following conditions shall be observed for measuring the occupied bandwidth and x dB bandwidth:

]

The transmitter shall be operated at its maximum carrier power measured under normal test conditions.

e The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having
other emissions (e.g. on adjacent channels) within the span.

e The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be
used in place of the sampling detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine
the occupied / x dB bandwidth if the device is not transmitting continuously.

e The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB bandwidth

and the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video averaging is

not permitted.
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Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in compliance with

the above requirement.

For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear power level
terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a running sum until
0.5% of the total is reached, and that frequency recorded. The process is repeated for the highest frequency data
points (starting at the highest frequency, at the right side of the span, and going down in frequency). This
frequency is then recorded. The difference between the two recorded frequencies is the occupied bandwidth (or

the 99% emission bandwidth).

9.2 Test Procedure

6 dB Emission Bandwidth

According to ANSI C63.10-2013, the steps for the first option are as follows:

(1) Set RBW = 100 kHz. (2) Set the VBW > [3 x RBW]. (3) Detector = peak. (4) Trace mode = max hold.

(5) Sweep = auto couple. (6) Allow the trace to stabilize. (7) Measure the maximum width of the emission that is
constrained by the frequencies associated with the two outermost amplitude points (upper and lower frequencies)

that are attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

99% Emission Bandwidth

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The frequency span for the
spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and VBW shall be
approximately three times the RBW, unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the maximum input
mixer level for linear operation. In general, the peak of the spectral envelope shall be more than [10 log
(OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.

d) Step a) through step c) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the measured bandwidth.
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g) If the instrument does not have a 99% power bandwidth function, then the trace data points are recovered and

directly summed in linear power terms. The recovered amplitude data points, beginning at the lowest frequency,

are placed in a running sum until 0.5% of the total is reached; that frequency is recorded as the lower frequency.

The process is repeated until 99.5% of the total is reached; that frequency is recorded as the upper frequency. The

99% power bandwidth is the difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument display; the plot axes

and the scale units per division shall be clearly labeled. Tabular data may be reported in addition to the plot(s).

9.3 Test Equipment List and Details

Description Manufacture Model Serial No. Cal. Date. Cal. Due.
Conducted Room(TH-02)
Signal and Spectrum | ¢ L o @ Schwarz FSV40 101434 2020/05/07 2021/05/06
Analyzer
Cable MT40S 62062(1)(')?405‘ Each Use

*Statement of Traceability: The testing equipment’s listed above have finished the calibration by Electronics Testing Center,

Taiwan (ETC) or other laboratories which were accredited by TAF or equivalent organizations. The calibration result could be

traceable to the International System of Units (SI).

9.4 Test Results

. . Frequency 99% OBW 6 dB BW 6dB Limit
Configuration Channel (MHz) (MHz) (MHz) (MHz) Result
Low 2412 15.28 9.16 >0.5 Compliance
IEEE 802.11b Middle 2437 15.28 9.39 >0.5 Compliance
High 2462 15.28 9.16 >0.5 Compliance
Low 2412 16.67 16.52 >0.5 Compliance
IEEE 802.11g Middle 2437 19.10 16.58 >0.5 Compliance
High 2462 16.61 16.52 >0.5 Compliance
Low 2412 17.60 17.62 >0.5 Compliance
IEEE 802.11n Middle 2437 20.03 17.57 >0.5 Compliance
HT20
High 2462 17.54 17.62 >0.5 Compliance
Low 2422 36.47 36.52 >0.5 Compliance
IEEE 802.11n Middle 2437 36.24 36.52 >0.5 Compliance
HT40
High 2452 36.35 36.52 >0.5 Compliance
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IEEE 802.11b 6 dB BW Low CH IEEE 802.11b 6 dB BW Middle CH

IEEE 802.11b 6 dB BW High CH IEEE 802.11g 6 dB BW Low CH

IEEE 802.11g 6 dB BW Middle CH IEEE 802.11g 6 dB BW High CH
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IEEE 802.11n HT20 6 dB BW Low CH IEEE 802.11n HT20 6 dB BW Middle CH

IEEE 802.11n HT20 6 dB BW High CH IEEE 802.11n HT40 6 dB BW Low CH

IEEE 802.11n HT40 6 dB BW Middle CH IEEE 802.11n HT40 6 dB BW High CH
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IEEE 802.11b 99% OBW Low CH IEEE 802.11b 99% OBW Middle CH

IEEE 802.11b 99% OBW High CH IEEE 802.11g 99% OBW Low CH

IEEE 802.11g 99% OBW Middle CH IEEE 802.11g 99% OBW High CH
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IEEE 802.11n HT20 99% OBW Low CH IEEE 802.11n HT20 99% OBW Middle CH

IEEE 802.11n HT20 99% OBW High CH IEEE 802.11n HT40 99% OBW Low CH

IEEE 802.11n HT40 99% OBW Middle CH IEEE 802.11n HT40 99% OBW High CH
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10 FCC §15.247(b)(3) and RSS-247 §5.4(d)— Maximum Output Power

10.1 Applicable Standard

According to FCC §15.247(b) (3),

Systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.

As an alternative to a peak power measurement, compliance with the one Watt limit can be based on a
measurement of the maximum conducted output power. Maximum Conducted Output Power is defined as the
total transmit power delivered to all antennas and antenna elements averaged across all symbols in the signaling
alphabet when the transmitter is operating at its maximum power control level. Power must be summed across all
antennas and antenna elements. The average must not include any time intervals during which the transmitter is
off or is transmitting at a reduced power level. If multiple modes of operation are possible (e.g., alternative
modulation methods), the maximum conducted output power is the highest total transmit power occurring in any
mode.

According to RSS-247 §5.4(d).

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-2483.5 MHz, the
maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall not exceed 4 W, except as provided
in section 5.4(e).

10.2 Test Procedure

(1) Place the EUT on a bench and set it in transmitting mode.

(2) Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to measuring
equipment.

(3). Add a correction factor to the display.

10.3 Test Equipment List and Details

Description Manufacture Model Serial No. Cal. Date. Cal. Due.

Conducted Room(TH-02)

USB Wideband

Power Sensor Agilent U2021XA MY52500008 2020/01/06 2021/01/05

Cable MTJ MT40S 620622(')'\5”405' Each Use -

*Statement of Traceability: The testing equipment’s listed above have finished the calibration by Electronics Testing Center,
Taiwan (ETC) or other laboratories which were accredited by TAF or equivalent organizations. The calibration result could be

traceable to the International System of Units (SI).




