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Appendix B. AC Conducted Emission Test Results

: Temperature : 25.3~26.2°C
Test Engineer : |[Amos Zhang : —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Line
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level ({dBuV)
70.0
0.0 | FCC PART 15C
50.0% | FCC PART 15C{AVG)
4
40.0 '
g
30.0[-H{ g 1
;
1
20.0 L
10.0
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : FCC PART 15C LISN-060105-L LINE
Over I_:i:nit' Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV 3 ~ dBuv _ aBuv aE a8
1 0.151 49.10 -16.86 65.96 3B.60 0.02 10.48 QP
2%  0.151 43.10 -12.86 55.96 32.60 0.02 10.48 Average
3 0.162 47.57 -17.81 £5.38 37.09 0.03 10.45 QP
4 0.162 41.67 -13.71 55.38 31.19 0.03 10.45 Average
5 0.174 41.95 -22.82 64.77 31.50 0.03 10.42 QP
& 0.174 25.75 -28.02 54.77 15.30 0.03 10.42 Average
7 0.197 38.61 -25.15 63.76 28.20 0.04 10.37 QP
8 0.187 27.71 -26.05 53.76 17.30 0.04 10.37 Average
9 12.582 30.84 -29.16 60.00 20.21 0.26 10.37 @F
10 12.582 19.94 -30.06 50.00 9.31 0.26 10.37 Average
11 26.841 29.40 -30.60 60.00 18.10 0.71 10.59 @F
12 26.841 20.90 -28.10 50.00 9.60 0.71 10.59 Average
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s=aranas. FCC RF Test Report Report No. : FR231203C

: Temperature : 25.3~26.2°C
Test Engineer : |Amos Zhang - —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level ({dBuV)
70.0
50.0 | FCC PART 15C
50.0 | FCC PART 15C{AVG)
1
40.0
\i
9
30.0 4
1P
20.0 1
10.0
V15 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : FCC PART 15C LISN-060105-N NEUTRAL
(ver Limit Read LISN Cable
Freq Level Limit Line Level Factor Lossz Remark
MHz ~ dBuV dE ~ dBuvV  dBuv B dB
1 0.156 41.77 -23.88 65.65 31.20 0.11 10.46 QP
2% 0.156 38.77 ~16.88 55.65 28.20 0.11 10.46 Average
3 0.175 33.02 -31.70 64.72 22.50 0.10 10.42 QP
4 0.175 26.32 -28.40 54.72 15.80 0.10 10.42 Average
5 0.200 35.56 -28.06 £3.62 25.10 0.10 10.36 GF
& 0.200 28.66 -24.96 53.82 18.20 0.10 10.36 Average
7 0.219 33.95 -28.93 62.88 23.50 0.10 10.35 QP
8 0.219 26.35 -26.53 52.88 15.90 0.10 10.35 Average
9 11.996 30.23 -29.77 60.00 19.59 0.27 10.37 @F
10 11.996 20.83 -28.17 50.00 10.19 0.27 10.37 Average
11 26.278 28.41 -31.58 £0.00 17.10 0.73 10.58 @F
12 26.278 19.91 -30.09 50.00 B8.60 0.73 10.58 Average
Note:
1. Level(dBupV) = Read Level(dBuV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBuV) — Limit Line(dBuV)
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SPORTON LAB.

FCC RF Test Report

Report No. : FR231203C

Appendix C. Radiated Spurious Emission

2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
CDD 8+9 (MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(HIV)
4875 53 -21 74 73.9 34.23 10.29 65.42 103 113 P H
802.11b 4875 50.8 -3.2 54 71.7 34.23 10.29 65.42 103 113 A H
CH 06 7305 43.96 -30.04 74 61.29 35.86 12.72 65.91 300 0 P H
2437MHz 4875 47.6 -26.4 74 68.5 34.23 10.29 65.42 100 0 P \
7305 43.19 -30.81 74 60.52 35.86 12.72 65.91 100 0 P \Y
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
2.4GHz 2400~2483.5MHz
WIFI 802.11 ax HE20 Full (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak | Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
CDD 8+9 (MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(H/V)
2388.39 65.13 -8.87 74 62.01 32.88 7.1 36.86 101 114 P H
2389.95 50.96 -3.04 54 47.84 32.88 7.1 36.86 101 114 A H
802.11ax * 2416 110.49 - - 107.28 329 7.16 36.85 101 114 P H
HE20 Full * 2410 101.37 - - 98.19 32.9 7.13 36.85 101 114 A H
CH 01 2389.82 62.14 -11.86 74 59.02 32.88 7.1 36.86 398 75 P \
2412MHz 2389.95 45.15 -8.85 54 42.03 32.88 7.1 36.86 | 398 75 A |V
* 2416 106.86 - - 103.65 32.9 7.16 36.85 398 75 P \Y
* 2412 97.97 - - 94.79 32.9 7.13 36.85 398 75 A \
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR231203C

2.4GHz 2400~2483.5MHz
WIFI 802.11 ax HE20 Full (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak | Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
CDD 8+9 (MHz) (dBpV/m) | (dB) | (dBpV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(H/V)
802.11ax
4830 451 -28.9 74 66.03 34.2 10.25 65.38 300 0 P H
HE20 Full
CH 01
4830 41.65 -32.35 74 62.58 34.2 10.25 65.38 100 0 P \
2412MHz
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
2.4GHz 2400~2483.5MHz
WIFI 802.11ax HE20 Partial 106 (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak | Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
CDD 8+9 (MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(H/V)
2389.82 63.62 -10.38 74 60.5 32.88 7.1 36.86 114 292 P H
2388.65 50.49 -3.51 54 47.37 32.88 7.1 36.86 114 292 A H
802.11ax
2406 113.39 - - 110.21 329 7.13 36.85 114 292 P H
HE20 Partial
2410 104.32 - - 101.14 329 7.13 36.85 114 292 A H
106/53
2389.43 63.19 -10.81 74 60.07 32.88 7.1 36.86 400 258 P \Y
CH 01
2388.78 50.56 -3.44 54 47.44 32.88 7.1 36.86 400 258 A Vv
2412MHz
2406 113.7 - - 110.52 32.9 7.13 36.85 400 258 P \
2408 104.31 - - 101.13 32.9 7.13 36.85 400 258 A \Y
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR231203C

Emission below 1GHz

2.4GHz WIFI 802.11ax HE20 (LF)

WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
CDD 8+9 (MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) | (P/A) |[(HIV)
30.97 19.46 -20.54 40 27.08 24.75 0.71 33.08 - - P H
138.64 14.76 -28.74 435 28.71 17.28 1.79 33.02 - - P H
249.22 15.5 -30.5 46 27.66 18.23 241 32.8 - - P H
350.1 21.29 -24.71 46 30.94 20.3 2.85 32.8 - - P H
2.4GHz 600.36 25.13 -20.87 46 28.43 25.76 3.74 32.8 - - P H
802.11ax 926.28 29.26 -16.74 46 27.35 29.41 4.65 32.15 - - P H
HE20 30.97 29.15 -10.85 40 36.49 24.75 0.71 32.8 - - P \
LF 48.43 24.76 -15.24 40 41.52 15.16 1.05 32.97 - - P \Y
57.16 23.44 -16.56 40 42.93 12.54 1.13 33.16 - - P \
250.19 18.4 -27.6 46 30.74 18.34 2.42 33.1 - - P \
325.85 19.64 -26.36 46 30.04 19.75 2.75 32.9 - - P \Y
585.81 24.73 -21.27 46 27.97 25.6 3.69 32.53 - - P \
1. No other spurious found.
Remark
2. All results are PASS against limit line.
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Report No. : FR231203C

Co-location
2.4GHz 2400~2483.5MHz
WIFI 802.11 ax HE20 Full + WWAN (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read Antenna | Path | Preamp | Ant | Table |Peak | Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
(MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(H/V)
2389.95 62.67 -11.33 74 59.55 32.88 7.1 36.86 100 114 P H
2389.56 50.94 -3.06 54 47.82 32.88 7.1 36.86 100 114 A H
802.11ax * 2412 109.62 - - 106.44 329 7.13 36.85 100 114 P H
HE20 Full * 2410 100.06 - - 96.88 32.9 7.13 36.85 100 114 A H
CH 01 2389.95 61.68 -12.32 74 58.56 32.88 7.1 36.86 397 82 P \
2412MHz 2389.3 45.91 -8.09 54 42.79 32.88 7.1 36.86 | 397 82 A |V
* 2416 105.31 - - 102.1 32.9 7.16 36.85 397 82 P \Y
* 2412 95.94 - - 92.76 32.9 7.13 36.85 397 82 A \
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
2.4GHz 2400~2483.5MHz
WIFI 802.11 ax HE20 Full + WWAN (Harmonic @ 3m)
WIFI Note | Frequency Level Over Limit Read Antenna Path Preamp | Ant | Table |Peak | Pol.
Ant. Limit Line Level Factor Loss Factor Pos Pos | Avg.
(MHz) (dBpV/m) | (dB) | (dBuV/m) | (dBpV) | (dB/m) (dB) (dB) | (cm) | (deg) |(P/A)|(H/V)
802.11ax
4830 43.04 -30.96 74 63.97 34.2 10.25 65.38 300 0 P H
HE20 Full
CH 01
4830 41.64 -32.36 74 62.57 34.2 10.25 65.38 100 0 P \Y
2412MHz
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
Sporton International Inc. (Kunshan) Page Number : C4 of C6
TEL : +86-512-57900158 Report Issued Date : May 06, 2022
FAX : +86-512-57900958 Report Version : Rev. 01

FCC ID: 2AFZZ1216U




s=amranas. FCC RF Test Report Report No. : FR231203C

Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical
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saronas. FCC RF Test Report

Report No. : FR231203C

A calculation example for radiated spurious emission is shown as below:

FCC ID: 2AFZZ1216U

WIFI Note | Frequency Level Over Limit Read |Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1 (MHz) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|/(H/V)
802.11b 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H

1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)

2. Level(dBpV/m) =

Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)

=55.45 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBuV/m) — 74(dBuV/m)

= -18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)

= 43.54 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 43.54(dBuV/m) — 54(dBuV/m)

= -10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.
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SPORTON LAB.

Report No. : FR231203C

Appendix D. Duty Cycle Plots

Band Duty Cycle(%) T(ms) 1/T(kHz) VBW Setting
802.11g 96.86 1.390 0.719 0.75kHz
802.11ax HE20 96.23 1.020 0.980 1KHz
802.11ax HE20 RU26/52/106 100 - - 10Hz
802.119g
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802.11ax HE20

s Keysight Spectrum Analyzer -
z

SENSE:INT| [ A\ALIGN OFF

X/ L RF 5 DC
Ref Level 132.99 dBuV A— #Avg Type: RMS o TR
PNO: Fast —— 17i9: FreeRun e B

IFGain:Low #Atten: 30 dB
AMkr3 1.060 ms
Ref Offset 6 dB
Ref 132.99 dBpV 2.32 dB
* Attenuation.
[30 dB]
ieem—]
Scale/Div|
10 dB
l——]
Scale Type
Log Lin
]
ICenter 2.412000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts)
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =+
T T 7Y T — ——
[(ATT4 [ t[(A]  1020ms|A)  o2ids] [ | |
AT t]A 1060ms[(A)  232dB] [ | |
e
| e——]
More
10f2
—— —————— ————__§
MSG sTaTus €3 Align Now All required |
802.11ax HE20 RU26
ol s

SENSE:INT| [ A\ALIGN OFF
#Avg Type: RMS

Sweep Tlme 4 000 ms )
PNO: Fast —»— 1Tig: FreeRun
IFGain:Low #Atten: 10 dB

Ref Offset 6 dB
Ref 112.99 dBpV

Gate
[OF,LO!

Points
1001

Center 2.403000000 GHz Span 0 Hz
#VBW 8.0 MHz Sweep 4.000 ms (1001 pts)

sTaTus €3 Align Now All required

Sporton International Inc. (Kunshan) Page Number : D2 of D3
TEL : +86-512-57900158 Report Issued Date : May 06, 2022
Report Version : Rev. 01

FAX : +86-512-57900958

FCC ID: 2AFZZ1216U



FCC RF Test Report

SPORTON LAB.

Report No. : FR231203C

802.11ax HE20 RU52
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