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Plot 7-118. Power Spectral Density Plot Antenna 2a (802.11ax (SU - 2.4GHz) — Ch. 1) — MCS5
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Plot 7-119. Power Spectral Density Plot Antenna 2a (802.11ax (SU - 2.4GHz) — Ch. 6) — MCS5
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CDD Power Spectral Density Measurements

Antenna 4a Power Antenna 2a Summed CDD Maximqm .
Frequency | Channel | 802.11 et R ] | @esil By Powe.r Spectral | Power Sp_ectral Permlssmlg Margin Pas.s /
[MHz] No. Mode [dBm / 3kHz] Density [dBm / Density Power Density [dB] Fail
3kHz] [dBm / 3kHz] [dBm / 3kHz]
2412 1 g 6 -10.88 -10.40 -7.62 8.00 -15.62 Pass
2437 6 g 6 -5.83 -6.05 -2.93 8.00 -10.93 Pass
2462 11 g 6 -9.34 -9.62 -6.47 8.00 -14.47 Pass
2412 1 n 13/14.4 (MCS8) -10.75 -9.72 -7.20 8.00 -15.20 Pass
2437 6 n 13/14.4 (MCSS8) -6.93 -5.63 -3.22 8.00 -11.22 Pass
2462 11 n 13/14.4 (MCSB8) -9.21 -10.06 -6.61 8.00 -14.61 Pass
2412 1 ax-SU 8/8.6 (MCS0) -11.28 -10.50 -7.87 8.00 -15.87 Pass
2437 6 ax-SU 8/8.6 (MCSO0) -7.38 -7.00 -4.18 8.00 -12.18 Pass
2462 11 ax-SU 8/8.6 (MCS0) -11.62 -11.50 -8.55 8.00 -16.55 Pass
Table 7-44.CDD Conducted Power Density Measurements (Low Data Rate)
Antenna 4a Antenna 2a Summed CDD Maximqm '
Frequency | Channel | 802.11 Data Rate [Mbps] | Spectral Density Powe.r Spectral | Power Spectral Permlssmlg Margin Pas§ /
[MHZz] No. Mode [dBm / 3kHz] Density [dBm / Density Power Density [dB] Fail
3kHz] [dBm / 3kHz] [dBm / 3kHz]
2412 1 g 18 -12.79 -12.81 -9.79 8.00 -17.79 Pass
2437 6 g 18 -6.22 -5.83 -3.01 8.00 -11.01 Pass
2462 11 g 18 -11.04 -11.71 -8.35 8.00 -16.35 Pass
2412 1 n 52/57.8 (MCS11) -11.29 -10.91 -8.09 8.00 -16.09 Pass
2437 6 n 52/57.8 (MCS11) -6.47 -6.02 -3.23 8.00 -11.23 Pass
2462 11 n 52/57.8 (MCS11) -10.31 -10.48 -7.39 8.00 -15.39 Pass
2412 1 ax-SU 33/34.4 (MCS3) -11.76 -11.35 -8.54 8.00 -16.54 Pass
2437 6 ax-SU 33/34.4 (MCS3) -7.93 -7.75 -4.83 8.00 -12.83 Pass
2462 11 ax-SU 33/34.4 (MCS3) -11.64 -12.50 -9.04 8.00 -17.04 Pass
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P Antenna 2a Summed CDD Maximgm _
Frequency | Channel | 802.11 BrinRee ] | Srmiml By Power Spectral | Power Spectral Permlssmlg Margin Pas.s /
[MHz] No. Mode [dBm / 3kHz] Density [dBm / Density Power Density [dB] Fail
3KkHz] [dBm/3kHz] | [dBm /3kHz]
2412 1 g 54 -12.34 -12.59 -9.45 8.00 -17.45 Pass
2437 6 g 54 -8.17 -7.99 -5.07 8.00 -13.07 Pass
2462 11 g 54 -11.17 -11.60 -8.37 8.00 -16.37 Pass
2412 1 n 130/144.4 (MCS15) -10.67 -11.16 -7.90 8.00 -15.90 Pass
2437 6 n 130/144.4 (MCS15) -5.96 -6.33 -3.13 8.00 -11.13 Pass
2462 11 n 130/144.4 (MCS15) -9.66 -10.82 -7.19 8.00 -15.19 Pass
2412 1 ax-SU 65/68.8 (MCS5) -12.03 -12.34 -9.17 8.00 -17.17 Pass
2437 6 ax-SU 65/68.8 (MCS5) -8.61 -8.16 -5.37 8.00 -13.37 Pass
2462 11 ax-SU 65/68.8 (MCS5) -12.33 -13.06 -9.67 8.00 -17.67 Pass
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Plot 7-122. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 1) — 6Mbps
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Plot 7-124. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 6) — 6Mbps
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Plot 7-126. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 11) — 6Mbps
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Plot 7-128. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 1) - MCS8
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Plot 7-130. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 6) - MCS8
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Plot 7-132. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 11) - MCS8
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Plot 7-140. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 1) — 18Mbps
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Plot 7-142. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 6) — 18Mbps
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Plot 7-150. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 11) - MCS11
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Plot 7-152. Power Spectral Density Plot CDD Antenna 2a (802.11ax (SU - 2.4GHz) - Ch. 1) — MCS3
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \01:26:10 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 2.414 497 GHz Auto Tune
-12.34 dBm |
]

Center Freq
2.412000000 GHz

StartFreq
2.399639950 GHz

Stop Freq
2424360050 GHz
)

CF Step
2.472010 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.41200 GHz Log Lin
#Res BW 3.0 kHz

MSG

' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \03:48:42 PM
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Mkr1 2.407 917 GHz Auto Tune
-12.59 dBm |
|

Center Freq
2.412000000 GHz

StartFreq
2.399627845 GHz

Stop Freq
2.424372155 GHz
)

CF Step
2.474431 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.41200 GHz Log Lin
#Res BW 3.0 kHz #VBW 1.0 MHz

MSG

Plot 7-158. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 1) — 54Mbps
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \01:27:14 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Auto Tune

10 dBidiv. Ref 15.00 dBm -8. sss—
Log

Center Freq
2.437000000 GHz

StartFreq
2.424626594 GHz

Stop Freq
2.449373406 GHz
)

CF Step
2.474681 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.43700 GHz i Log Lin
#Res BW 3.0 kHz .

o Keysight Spectrum Analyzer - Swept SA ===

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \UB 50:04 PMFeb 22, 2021
#Avg Type: RMS Frequency

PNO: Fast () 11g:FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

10 dBidiv. - Ref 30.00 dBm . ——
Log

Center Freq
2.437000000 GHz

StartFreq
2.424634598 GHz

Stop Freq
2.449365402 GHz
||

CF Step
2.473080 MHz
Auto Man

|
Freq Offset

0 Hz

e ——
Scale Type

Center 2.43700 GHz Span 24.73 MHz [sat) Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 39.07 ms (1001 pts) _l
115G | STATUS

Plot 7-160. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 6) — 54Mbps
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \01:28:25 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 2.460 766 GHz Auto Tune
-11.17 dBm |
|

Center Freq
2.462000000 GHz

StartFreq
2.449661258 GHz

Stop Freq
2.474338742 GHz
)

CF Step
2.467748 MHz
Auto Man

Freq Offset
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|
Scale Type

Center 2.46200 GHz Log Lin
#Res BW 3.0 kHz

MSG

' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \03:52:07 PM
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Mkr1 2.457 913 GHz Auto Tune
- |

Center Freq
2.462000000 GHz

StartFreq
2.449616637 GHz

Stop Freq
2.474383363 GHz
)

CF Step
2.476673 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.46200 GHz Log Lin
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Plot 7-162. Power Spectral Density Plot CDD Antenna 2a (802.11g — Ch. 11) — 54Mbps
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. Keysight Spectrum Analyzer - Swept SA

RL RF 500  AC CORREC

PNO: Fast (]
IFGain:Low

Center 2.41200 GHz
#Res BW 3.0 kHz

MSG

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

[01:55:37 PMFeb 22, 2021

v Trig: Free Run
Atten: 40 dB
7 001 GHz

Mkr1 2.41
-10.67 dBm
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[E=E =
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)

CF Step
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Auto Man
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|
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. Keysight Spectrum Analyzer - Swept SA

RL RF 500  AC CORREC

PNO: Fast (]
IFGain:Low

Center 2.41200 GHz
#Res BW 3.0 kHz

MSG

#VBW 1.0 MHz

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS
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v Trig: Free Run
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)

CF Step
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Auto Man

Freq Offset
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|
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Log

Sweep 41.93 ms (1001 pts; |

Plot 7-164. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 1) - MCS15
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. Keysight Spectrum Analyzer - Swept SA

[E=E =

RL RF 500  AC CORREC

PNO: Fast
IFGain:Low

10 g(’iB!dnr Ref 30.00 dBm

Aflndnn

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

[09:02:34 PMFeb 22, 2021

—— T1rig: Free Run
Atten: 40 dB

A AAAAAR Ak

Center 2.43700 GHz

Span 25.99 MHz

#Res BW 3.0 kHz .

Auto Tune
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StartFreq
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Stop Freq
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)

CF Step
2598983 MHz
Auto Man

Freq Offset

0 Hz
|
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Log Lin

Sweep 41.07 ms (1001 pts) |

e Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

| 04:21:40 PMFeb 22, 2021

PNO: Fast () 11g:FreeRun

IFGain:Low

10 gB.‘dIV Ref 30.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Atten: 40 dB

Span 26.59 MHz

#VBW 1.0 MHz

Sweep 42.00 ms (1001 pts) _
STATUS

=

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2423703625 GHz

Stop Freq
2.450296375 GHz
||

CF Step
2.659275 MHz
Auto Man

|
Freq Offset
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e ——
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Log Lin

Plot 7-166. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 6) - MCS15
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. Keysight Spectrum Analyzer - Swept SA

RL RF 500  AC CORREC

PNO: Fast (]
IFGain:Low

Center 2.46200 GHz
#Res BW 3.0 kHz

MSG

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

[01:58:15 PMFeb 22, 2021

v Trig: Free Run
Atten: 40 dB

Span 26.56 MHz

[E=E =

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.448717805 GHz

Stop Freq
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)

CF Step
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Scale Type

Log Lin
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. Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC

PNO: Fast G}

IFGain:Low

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW

MSG

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

[04:24:04 PM

Trig: Free Run
Atten: 40 dB

Mkr1 2.455 741 GHz
-10.82 dBm
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[E=E =

Auto Tune

Center Freq
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Stop Freq
2.475317004 GHz
s

CF Step
2.663401 MHz
Auto Man

Freq Offset
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|
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Log Lin

Sweep 42.07 ms (1001 pts |

Plot 7-168. Power Spectral Density Plot CDD Antenna 2a (802.11n (2.4GHz) — Ch. 11) - MCS15
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \02:29:55 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Mkr1 2.417 018 GHz Auto Tune
-12.03 dBm |
|

Center Freq
2.412000000 GHz

StartFreq
2.397662781 GHz

Stop Freq
2.426337219 GHz
)

CF Step
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|
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \04:34:51 PM
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Mkr1 2.409 430 GHz Auto Tune
-12.34 dBm |
|

Center Freq
2.412000000 GHz

StartFreq
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Stop Freq
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Plot 7-170. Power Spectral Density Plot CDD Antenna 2a (802.11ax (SU - 2.4GHz) — Ch. 1) — MCS5
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \02:31:13 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.422724413 GHz

Stop Freq
2.451275587 GHz
)

CF Step
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Auto Man

Freq Offset
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|
Scale Type
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#Res BW 3.0 kHz

MSG

o Keysight Spectrum Analyzer - Swept SA ===

RL 50Q AC | CORREC SENSE:INT| SOURCE OFF ALIGN AUTO [ 04:37:21 PMFeb 22,2021
#Avg Type: RMS 2 Frequency

PNO: Fast () 11g:FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2422702584 GHz

Stop Freq
2451297416 GHz
||

CF Step
2.859483 MHz
Auto Man

Freq Offset
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e ——
Scale Type

Center 2.43700 GHz Span 28.59 MHz [ Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 45.13 ms (1001 pts) _
E STATUS

Plot 7-172. Power Spectral Density Plot CDD Antenna 2a (802.11ax (SU - 2.4GHz) — Ch. 6) — MCS5
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' Keysight Spectrum Analyzer - Swept SA =R

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO \04:42:28 PMFeb 22,2021
#Avg Type: RMS Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.447712067 GHz

Stop Freq
2476287933 GHz
)

CF Step
2.857587 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.46200 GHz Log Lin
#Res BW 3.0 kHz
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o Keysight Spectrum Analyzer - Swept SA ===

RL 50Q AC | CORREC SENSE:INT| SOURCE OFF ALIGN AUTO [ 04:38:28 PMFeb 22, 2021
#Avg Type: RMS 2 Frequency

PNO: Fast () 11g:FreeRun
IFGain:Low Atten: 40 dB

Mkr1 2.460 741 GHz Auto Tune
-13.06 dBm (8 |

Center Freq
2.462000000 GHz

StartFreq
2.447698788 GHz

Stop Freq
2476301212 GHz
||

CF Step
2.860242 MHz
Auto Man

Freq Offset
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Scale Type
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#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 45.13 ms (1001 pts) _
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Plot 7-174. Power Spectral Density Plot CDD Antenna 2a (802.11ax (SU - 2.4GHz) - Ch. 11) - MCS5
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Note:

Per ANSI C63.10-2013 Section 14.3.2.2 and KDB 662911 D01 v02r01 Section E)2), the power spectral density at
Antenna 4a and Antenna 2a were first measured separately as shown in the section above. The measured values
were then summed in linear power units then converted back to dBm.

Sample CDD Calculation:

At 2412MHz the average conducted power spectral density was measured to be -10.88 dBm for Antenna 4a and -
10.40 dBm for Antenna 2a.

Antenna 4a + Antenna 2a = CDD

(-10.88 dBm + -10.40 dBm) = (0.082 mW + 0.091 mW) = 0.173 mW = -7.62 dBm
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7.5  Conducted Authorized Band Edge
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst case configuration. For the following out of band conducted
spurious emissions plots at the band edge, the EUT was set at a data rate of 11Mbps for “b” mode, 6, 18, 54
Mbps for “g” mode, 6.5/7.2, 26/28.9, 65/72.2Mbps for “n” mode, and 8/8.6, 33/34.4, 65/68.8 for “ax-SU” mode as
these settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the PSD procedure (Section 7.4).

Test Procedure Used

ANSI| C63.10-2013 — Section 11.11.3
KDB 558074 D01 v05r02 — Section 8.7.2

Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 1MHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup
Test Notes

All antenna configurations were investigated and only the worst case is reported.
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Antenna 4a Conducted Emissions at the Band Edge

|== Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO [ 04:08:29 PM215, 2021
#Avg Type: RMS

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 36 dB

2.435000000 GHz

7.000000 MHz
Auto Man

Freq Offset

0Hz
(||
Scale Type

Center 2.40000 GHz Span 70.00 MHz |55

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts |
MSG

Plot 7-175. Band Edge Plot Antenna 4a (802.11g- Ch. 1) — 6Mbps

e Keysight Spectrum Analyzer - Swept 54 ==
RL RF 500 AC CORREC SENSE:INT] ALTGN AUTO | 04:06:53 PM
#Avg Type: RMS

Frequency

PNO: Fast (, ) 171g: FreeRun
IFGain:Low Atten: 36 dB
Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz

CF Step
7.000000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Center 2.40000 GHz Span 70.00 MHz

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts
sc | |

Plot 7-176. Band Edge Plot Antenna 4a (802.11g- Ch. 2) — 6Mbps
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Frequency

' Keysight Spectrum Analyzer - Swept SA
RL RE 500 AC

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

CORREC

PNO: Fast L, 1rg:FreeRun
IFGain:Low Atten: 36 dB
Auto Tune

Center Freq
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