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8.0UT OF BAND EMISSIONS

8.1 APPLICABLE STANDARD
According to FCC §15.407(b) FCC §15.407&RSS 247 section 6.2.1.2/6.2.4.2

For FCC Limit

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the

following limits:

(1) 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.

(2) 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.

(3) 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.

(4) For transmitters operating in the 5.725-5.85 GHz band:

(i) 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.

(ii) Devices certified before March 2, 2017 with antenna gain greater than 10 dBi may demonstrate
compliance with the emission limits in §15.247(d), but manufacturing, marketing and importing of
devices certified under this alternative must cease by March 2, 2018. Devices certified before March
2, 2018 with antenna gain of 10 dBi or less may demonstrate compliance with the emission limits in
§15.247(d), but manufacturing, marketing and importing of devices certified under this alternative

must cease before March 2, 2020.

For IC Limit

(1) 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 =27dBm/MHz.

For transmitters with operating frequencies in the band 5150-5250 MHz, all emissions outside the
band 5150-5350MHz shall not exceed -27 dBm/MHz e.i.r.p. Any unwanted emissions that fall into
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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.

(2) 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.

(3) 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.

(4) For transmitters operating in the 5.725-5.85 GHz band:

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.

Frequency Band (MHz) | Function | Resolution bandwidth | Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Average 1 MHz 10 Hz
8.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For
frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 m for below 1GHz and 1.5m for above 1GHz the
ground at a 3 meter. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. The height of the equipment or of the substitution antenna shall be 0.8 m for below 1GHz and 1.5m for
above 1GHz; the height of the test antenna shall vary between 1 m to 4 m. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then Quasi
Peak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the EUT
shall be deemed to meet QP Limits and then no additional QP Mode measurement performed.

f. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported
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8.3 DEVIATION FROM STANDARD

No deviation.
8.4 TEST SETUP
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Conducted Measurements procedure:

Maximum emission levels are measured by setting the analyzer as follows:

(iy RBW =1 MHz.

(i) VBW = 3 MHz.

(iii) Detector = Peak.

(iv) Sweep time = auto.

(v) Trace mode = max hold.

(vi) Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not
continuous, the time required for the trace to stabilize will increase by a factor of
approximately 1/x, where x is the duty cycle. For example, at 50% duty cycle, the
measurement time will increase by a factor of two relative to measurement time for
continuous transmission.

Conducted Measurements block:
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SPECTRUM
ANALYZER

EUT

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating

condition is specified in the follows during the testing.

8.6 TEST RESULTS
Conducted Measurements:
Mode Frequency Antenna Test Frequency Max Value Limit Verdict
(MHz) (MHz) (dBuV/m) (dBuV/m)
Worst Data Peak

a 5745 Ant0 5725 56.859 74 Pass
a 5825 Ant0 5902.4 50.025 74 Pass
n20 5745 Ant0 5724.6 54.123 74 Pass
n20 5825 Ant0 5850.0 57.36 74 Pass
a 5745 Ant1 5723.8 56.018 74 Pass
a 5825 Ant1 5850.4 50.306 74 Pass
n20 5745 Ant1 5724.8 67.576 74 Pass
n20 5825 Ant1 5851.0 54.736 74 Pass

Note: EIRP[dBm] = E[dBuV/m] — 95.2

Antenna gain=1.63dBi
EIRP[dBm]=cable loss+Maximum Conducted Output Power+ Antenna gain

cable loss=0.3db
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Agilent Spectrum Analyzer - Swept SA
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Note:-27dBm(EIRP)=68.2dBuV/m(Field strength at 3m), According to the test results of the above table, while

fulfill the requirements of out-of-band spurious
AV Value<<Max Value Peak, So the AV value is not record in the report

The antenna gain and cable loss are included in the test graph.

For MIMO, the margin of each antenna are more than 10Log(2).
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10.Frequency Stability Measurement

10.1 LIMIT

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the user’s
manual.

The transmitter center frequency tolerance shall be = 20 ppm maximum for the 5 GHz band (IEEE

802.11n specification).

10.2 TEST PROCEDURES

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. EUT have transmitted absence of modulation signal and fixed channelize.

3. Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.
4. Set RBW = 10 kHz, VBW = 10 kHz with peak detector and max hold settings.

5. fc is declaring of channel frequency. Then the frequency error formula is (fc-f)/fc x 106 ppm and
the limit is less than £20ppm (IEEE 802.11nspecification).

6. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the

nominal value

7. Extreme temperature is -20°C~70°C.

10.3 TEST SETUP LAYOUT

EUT SPECTRUM
ANALYZER

10.4 EUT OPERATION DURING TEST

The EUT was programmed to be in continuously un-modulation transmitting mode.

10.5 TEST RESULTS
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Temperature: 26 C Relative Humidity:  |54%
Pressure: 1012 hPa Test Voltage : DC 5V
Test Mode : X
5.8G
802.11a20
Reference Frequency(Middle Channel): 5785MHz
Egr\gg;;fzsg Power Supplied Frequency Measure with Time Elapsed
°C) (VDC) MCF Error (ppm)
50 15 21 0.00366
40 15 24 0.00412
30 15 32 0.00557
20 15 22 0.0036
10 15 12 0.00204
0 15 32 0.00549
-10 15 24 0.00421
-20 15 22 0.0036
-30 15 12 0.00204

802.11n_HT20

Reference Frequency(Middle Channel): 5785MHz

_Egr\;‘l;%r;;l:ﬁrr: Power Supplied Frequency Measure with Time Elapsed

) (VDC) MCF Error (ppm)
50 15 13 0.00229
40 15 21 0.00356
30 15 32 0.00557
20 15 55 0.00953
10 15 42 0.00727
0 15 32 0.00559
-10 15 24 0.00423
-20 15 22 0.0037
-30 15 12 0.00205
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So, Frequency Stability Versus Input Voltage is:

802.11a20
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Reference Frequency(Middle Channel): 5785MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
(°C) (VDC) Frequency Error (ppm)
5 44 0.00753
20 3.23 43 0.00741
4.37 42 0.00728

802.11n_HT20

Reference Frequency(Middle Channel): 5785MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature
(°C) (VDC) Frequency Error (ppm)
5 21 0.00366
20 3.23 43 0.00748
4.37 55 0.00954
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11.DUTY CYCLE

Test Requirement:

47 CFR Part 15E 15.407
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KDB789033 D02 General U-NII Test Procedures New Rules v02r01,

Section (B)
Test Method: ANSI C63.10: 2013
Test Limit: N/A
Test Result: PASS
Remark: Through Pre-scan, The duty cycle set for channel low, middle and
high are same, and the duty cycle test is performed at channel low
only, The report only records the test data of antenna 1
Test Result:
Condition Mode | Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB)
NVNT a 5745 Ant1 100 0
NVNT a 5785 Ant1 100 0
NVNT a 5825 Ant1 100 0
NVNT n20 5745 Ant1 100 0
NVNT n20 5785 Ant1 100 0
NVNT n20 5825 Ant1 100 0
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
| RL Rl S0Q  AC
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Agilent Spectrum Analyzer - Swept SA
| RL Rl S0Q  AC
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02:42:44 PMDec 21, 2023
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12.ANTENNA REQUIREMENT

Standard requirement: FCC Section 15.203

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

RSS-Gen requirement:

According to the RSS-Gen Section 6.8, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device.

This device uses of Two antennas that uses a specified coupling to the intentional radiator. Antenna connectors complied
with the requirement.

EUT Antenna:

The two WIFI 5G antennas are On-board antenna, the best case gain for two antennas are 1.63 dBi, reference to the
appendix |l for details
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13. TEST SETUP PHOTO

Reference to the appendix | for details.

14. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

XK P& END OF REPORT 3% 3% % 3%



