element

Keysight Spectrum Analyzer - Swept SA

RL RF | 500 AC | CORREC

PNO: Wide Cp)

IFGain:Low

Center 2.43700 GHz
#Res BW 3.0 kHz

IMSG

#/BW 1.0 MHz

SENSE:INT| |02:55:54 PMIul 21, 2022

#Avg Type: RMS
Trig: Free Run
Atten: 36 dB

Center Freq
2.437000000 GHz

StartFreq
2422639522 GHz

StopFreq

2451360478 GHz

CF Step
2.872096 MHz
Auto Man

|
Freq Offset

0Hz
||
Scale Type

Log Lin

Span 28.72 MHz

Sweep 46.10 ms (19333 pts)
STATUS

Plot 7-171. Power Spectral Density Plot CDD Antenna WF8 (802.11ax (SU - 2.4GHz) - Ch.6) — MCS5

| Keysight Spectrum Analyzer - Swept SA

RL RF AC | CORREC

PNO: Wide
IFGain:Low

Center 2.43700 GHz
#Res BW 3.0 kHz

IMSG

#VBW 1.0 MHz

SENSE:INT|

[03:42:20 PM1ul 21, 2022
#Avg Type: RMS 4
[ Trig: Free Run
Atten: 36 dB
Mkr1 2.435 749 0 GHz
-4.36 dBm

Span 28.72 MHz

= | &S]

CenterFreq
2.437000000 GHz

StartFreq
2.422639177 GHz

Stop Freq
2.451360823 GHz

CF Step
2.872165 MHz

Auto Man

Freq Offset

0 Hz
||
Scale Type

Log Lin

Sweep 46.40 ms (19333 pts) |

Plot 7-172. Power Spectral Density Plot CDD Antenna WF7 (802.11ax (SU - 2.4GHz) — Ch.6) - MCS5
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|_ Keysight Spectrum Analyzer - Swept SA
RL | R [500 AC |

CORREC SENSE:INT| | 03:04:50 PMJul 21, 2022

#Avg Type: RMS
Trig: Free Run

PNO: Wide )
™ Atten: 36 dB

IFGain:Low

Mkr1 2.460 730 6 GHz

-11.32 dBm

1LO dBidiv.  Ref 25.00 dBm

Center Freq
2.462000000 GHz

StartFreq
2.447649604 GHz

StopFreq
2.476350396 GHz

CF Step
2.870079 MHz
Auto Man

e
Freq Offset

0 Hz
|
Scale Type

Span 28.70 MHz [55E! Lin

Sweep 46.10 ms (19333 pts) |

Plot 7-173. Power Spectral Density Plot CDD Antenna WF8 (802.11ax (SU - 2.4GHz) — Ch.11) -

Center 2.46200 GHz

#Res BW 3.0 kHz #/BW 1.0 MHz

MCS5

= | &S]

| Keysight Spectrum Analyzer - Swept SA
RL | RE [50Q AC |

CORREC SENSE:INT| | 03:45:11 PMIul 21, 2022

#Avg Type: RMS
PNO: Wide C,) 11g: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 2.460 755 4 GHz

-12.56 dBm

1LD gB!dlv Ref 25.00 dBm

CenterFreq
2.462000000 GHz

StartFreq
2447661281 GHz

Stop Freq
2.476338719 GHz

CF Step
2.867744 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Span 28.68 MHz |l Lin

Sweep 46.40 ms (19333 pts) |

Plot 7-174. Power Spectral Density Plot CDD Antenna WF7 (802.11ax (SU - 2.4GHz) — Ch.11) -

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 1.0 MHz

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 WF8 and Antenna WF7 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 -10.26dBm for Antenna WF8
and -8.90 dBm for Antenna WF7.

Antenna WF8 + Antenna WF7 = CDD

(-10.26 dBm + -8.90 dBm) = (0.094 mW + 0.129 mW) = 0.223 mW = -6.52 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, 12, 18, 36
Mbps for “g” mode, 19.5/21.7, 26/28.9, 52/57.8Mbps for “n” mode, and 24/25.8, 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 7.3.1).

Test Procedure Used

ANSI C63.10-2013 — Subclause 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.

i
!

kil

i ehebbb

)
L]
L

EUT

1 W)

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

1. All antenna configurations were investigated and only the worst case is reported.

2. The data rates have been classified into three different groups: low data rate, middle data rate, and high
data rare. All three data groups have been investigated and only the worst case data rate per group is

reported.
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Antenna WF8 Conducted Emissions at the Band Edge
Low Data Rate

= Keysight Spectrum Analyzer - Swept SA = F=a =
Q DC CORREC | SENSE:INT] ALIGN AUTO  [02:18:57 AM Aug 17, 2022
#Avg Type: RMS Frequency

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

Auto Tune

10 dBidiv. Ref 30.00 dBm . F——
Log

CenterFreq
2.400000000 GHz

StartFreq
2375000000 GHz

Stop Freq
2425000000 GHz
i |

CF Step
5.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.40000 GHz X Log Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 1.467 ms (2001 pts) |

Plot 7-175. Band Edge Plot Antenna WF8 (802.11g— Ch. 1) — 12Mbps

|== Keysight Spectrum Analyzer - Swept SA (==
RL [ ®F 500 DC | CORREC | SENSE:INT| ALTGN AUTO __ [02:21:35 AM Aug 17, 2022
#Avg Type: RMS Frequency

PNO: Fast () 17g: FreeRun
IFGain:Low Atten: 40 dB

AMKr1 16.59 MHz [
19 dBidiv Ref 30.00 dBm 41.61dB [F——

Center Freq
2.400000000 GHz

StartFreq
2.370000000 GHz

Stop Freq
2.430000000 GHz
v |

CF Step
6.000000 MHz
Auto Man

Freq Offset

0Hz
EEE—————
Scale Type

Center 2.40000 GHz p K Log Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 1.733 ms (2001 pts) |

Plot 7-176. Band Edge Plot Antenna WF8 (802.11g— Ch. 2) — 12Mbps
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| eysight Spectrum Analyzer - Swept 54
RL | FRF 500 DC | CORREC | SENSE:INT]

ALIGN AUTO [02:24:26 AM Aug 17, 2022

| =N s
#Avg Type: RMS 4

PNO: Fast L, ) Trig: Free Run
IFGain:Low Atten: 40 dB

AMKr1 25.025 MHz EiwTiLE
1L%gBJdiv Ref 30.00 dBm 46.20 dB ——

Center Freq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
v |

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

rE——
Scale Type

Center 2.40000 GHz Span 70.00 MHz |55 Lin

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

Plot 7-177. Band Edge Plot Antenna WF8 (802.11g— Ch. 3) — 12Mbps

Keysight Spectrum Analyzer - Swept SA =R
RL | RE [50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO [ 02:31:03 AM Aug 17, 2022
#Avg Type: RMS

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

AMkr1 30.28 MHz
45.69 dB

Center Freq
2.400000000 GHz

StartFreq
2.360000000 GHz

StopFreq
2.440000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.40000 GHz Span 80.00 MHz [ Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.267 ms (2001 pts
vsc. |

Plot 7-178. Band Edge Plot Antenna WF8 (802.11g — Ch. 4) — 12Mbps
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Keysight Spectrum Analyzer - Swept SA
RL [ RF___[500 DC |

CORREC SENSE:INT| ALIGN AUTO

#Avg Type: RMS

| 04:57:08 AM Aug 17, 2022

Trig: Free Run

PNO: Fast ()
™ Atten: 40 dB

IFGain:Low

AMkr1 26.865 MHz
47.50 dB

Center Freq
2.400000000 GHz

StartFreq
2.355000000 GHz

StopFreq
2.445000000 GHz

CF Step
9.000000 MHz
Auto Man

|
Freq Offset

0Hz
||
Scale Type

Center 2.40000 GHz
#Res BW 100 kHz

IMSG

Span 90.00 MHz [55E! Lin

Sweep 2.533 ms (2001 pts)
STATUS

Plot 7-179. Band Edge Plot Antenna WF8 (802.11g — Ch. 5) — 12Mbps

#/BW 1.0 MHz

| Keysight Spectrum Analyzer -

Swept SA
RL RF g

Q DC |

= | &S]

CORREC SENSE:INT| ALIGN AUTO

#Avg Type: RMS

PNO: Fast ) 17@: FreeRun
IFGain:Low Atten: 40 dB

AMkr1 43.70 MHz
49.99 dB

CenterFreq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
Auto Man

||
Freq Offset

0 Hz
||
Scale Type

Center 2.40000 GHz
#Res BW 100 kHz

IMSG

Span 100.0 MHz |5k Lin

Sweep 2.800 ms (2001 pts |

Plot 7-180. Band Edge Plot Antenna WF8 (802.11g — Ch. 6 (low)) — 12Mbps

#VBW 1.0 MHz
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|== Keysight Spectrum Analyzer - Swept 54 =R

RL RF 50Q DC CORREC | | SEMSE:INT| ALIGN AUTO |U4159:43AM Augl7, 2022
#Avg Type: RMS Frequency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.423500000 GHz

Stop Freq
2543500000 GHz
||

CF Step
12.000000 MHz
Auto Man

Freq Offset

0 Hz
| i |
Scale Type

Center 2.48350 GHz Span 120.0 MHz | 5! Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 3.333 ms (2001 pts |
IMSG

Plot 7-181. Band Edge Plot Antenna WF8 (802.11g — Ch. 6 (high)) — 12Mbps

Keysight Spectrum Analyzer - Swept SA
RL | RF |50 DC | CORREC | | SENSE:INT| ALIGN AUTO |DS:D]:D4 AM
#Avg Type: RMS

= e |

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

Center Freq
2.483500000 GHz

StartFreq
2.428500000 GHz

StopFreq
2538500000 GHz

CF Step
11.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.48350 GHz Span 110.0 MHz [B:] Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 3.067 ms (2001 pts |
MSG

Plot 7-182. Band Edge Plot Antenna WF8 (802.11g — Ch. 7) — 12Mbps
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Keysight Spectrum Analyzer - Swept SA

Center 2.48350 GHz Span 100.0 MHz |5 Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.800 ms (2001 pts) |
nsc. STATUS

IMSG

RF |500 DC | CORREC | | SENSE:INT| ALIGN AUTO |DS:DZ:JB AM Aug 17, 2022
#Avg Type: RMS

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

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

StopFreq
2533500000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Plot 7-183. Band Edge Plot Antenna WF8 (802.11g — Ch. 8) — 12Mbps

| Keysight Spectrum Analyzer -

Swept SA

= | &S]

Center 2.48350 GHz Span 90.00 MHz |5 Lin

RF Q DC | CORREC | | SENSE:INT| ALIGN AUTO

#Avg Type: RMS

PNO: Fast ) 17@: FreeRun
IFGain:Low Atten: 40 dB

CenterFreq
2.483500000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2528500000 GHz

CF Step
9.000000 MHz
Auto Man

| |
Freq Offset

0 Hz
||
Scale Type

#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.533 ms (2001 pts |
IMSG

Plot 7-184. Band Edge Plot Antenna WF8 (802.11g — Ch. 9) — 12Mbps
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Keysight Spectrum Analyzer - Swept SA

Center 2.48350 GHz Span 80.00 MHz [ Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.267 ms (2001 pts) |
nsc. STATUS

IMSG

RL | RF |500 DC | CORREC | | SENSE:INT] ALIGN AUTO |05:06:43 AM Aug 17, 2022

#Avg Type: RMS
PNO: Fast L, 1rig:FreeRun
IFGain:Low Atten: 40 dB

Center Freq
2.483500000 GHz

StartFreq
2.443500000 GHz

StopFreq
2523500000 GHz

CF Step
8.000000 MHz
Auto Man

.| —
Freq Offset

0 Hz
|
Scale Type

Plot 7-185. Band Edge Plot Antenna WF8 (802.11g — Ch. 10) — 12Mbps

| Keysight Spectrum Analyzer -

Swept SA

= | &S]

Center 2.48350 GHz Span 70.00 MHz |5 Lin

RF Q DC | CORREC | | SENSE:INT| ALIGN AUTO

#Avg Type: RMS

PNO: Fast ) 17@: FreeRun
IFGain:Low Atten: 40 dB

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz

CF Step
7.000000 MHz
Auto Man

||
Freq Offset

0 Hz
||
Scale Type

#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.000 ms (2001 pts |
IMSG

Plot 7-186. Band Edge Plot Antenna WF8 (802.11g — Ch. 11) — 12Mbps
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| Keysiht Spectrum Analyzer - Swept SA
"

CORREC

PNO: Fast )
IFGain:Low

Ref 30.00 dBm

[ SENSE:INT] [ ALIGN AUTO

#Avg Type: RMS
Trig: Free Run
Atten: 40 dB

AMkr1 -20.64 MHz

42 42 dB

2513500000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.48350 GHz
#Res BW 100 kHz

IMSG

#/BW 1.0 MHz

Span 60.00 MHz J55E!

Lin

Sweep 1.733 ms (2001 pts)
STATUS

Plot 7-187. Band Edge Plot Antenna WF8 (802.11g — Ch. 12) — 12Mbps

Spectrum Analyzer 1
Swept SA y +

KEYSIGHT fectkF
>oupling: DC

8L D Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.48350 GHz
#Res BW 100 kHz

Input Z: 50 O
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Off

Atten: 40 dB
Preamp: Off
PW Path: Standard

Ref Level 30.00 dBm

#Video BW 1.0 MHz

n Frequency

234 Center Frequency
2483500000 GHz
P {N NN

- Span
AMKr1 -27.275 MHZ|{ ) ooono0n wie
38.74 dB

#Avg Type: Power (RMS)
Trig: Free Run

Swept Span
Zero Span

an
Start Freq
2.458500000 GHz
Stop Freq
2508500000 GHz

|/ AUTO TUNE \

CF Step
5.000000 MHz

Auto

Span §0.00 MHz
Sweep 1.47 ms (2001 pts)

] Sep 24, 2022
=. “j (N . ? ng'ZEAI‘.A

Plot 7-188. Band Edge Plot Antenna WF8 (802.11g — Ch. 13) — 12Mbps
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Spectrum Analyzer 1
Swept SA

KEYSIGHT
RL ve)

1 Spectrum
Scale/Div 10 dB

nt

+

Input: RF
Coupling: DC
: Auto

Input Z: 50 O
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Off

Center 2.40000 GHz

#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT
RL ve)

1 Spectrum
Scale/Div 10 dB

Sep 24, 2022
2:56:36 AM

+

Input: RF
Coupling: DC

Input Z: 50 O
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Off

Center 2.40000 GHz

#Res BW 100 kHz

) | sep24, 202
25746 Al

Q Frequency ¥

Center Frequency
2.40000000(

Atten: 40 dB
Preamp: Off
PW Path: Standard

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS)
Trig: Free Run

Span

50.0000000 MHz
Ref Level 30.00 dBm Swept Span
Zero Span

5.000000 MHz
Auto

#Video BW 1.0 MHz Span 50.00 MHz

Sweep 1.47 ms (2001 pts)

Atten: 40 dB
Preamp: Off
PW Path: Standard

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS)
Trig: Free Run

Ref Level 30.00 dBm Swept Span

Zero Span

Full Span

Start Freq
2.370000000

6.000000 MHz
Auto

#Video BW 1.0 MHz Span 60.00 MHz

Sweep 1.73 ms (2001 pts)

Plot 7-190. Band Edge Plot Antenna WF8 (802.11n (2.4GHz) — Ch. 2) - MCS2
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' Keysight Spectrum Analyzer - Swept SA ===
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StartFreq
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Plot 7-257. Band Edge Plot Antenna WF8 (802.11b — Ch. 1) — 11Mbps
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|== Keysight Spectrum Analyzer - Swept 54 =R
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| Keysight Spectrum Analyzer - Swept 54 [ ][ P[]
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO _ [02:07:41 PMJul 16, 2022
#Avg Type: RMS Frequency

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

Auto Tune

CenterFreq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz
[ |

CF Step
10.000000 MHz
Auto Man

| |
Freq Offset
0 Hz

| M |
Scale Type

Center 2.48350 GHz Span 100.0 MHz |5 Lin
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Keysight Spectrum Analyzer - Swept SA

CORREC

PNO: Fast )
IFGain:Low

Ref 25.00 dBm

1A2
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[ SENSE:INT] [ ALIGN AUTO
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Spectrum Analyzer 1 v

Swept SA

KEYSIGHT input RF
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1 Spectium

Plot 7-261. Band Edge Plot Antenna WF8 (802.11b — Ch. 10) — 11Mbps

+
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2 4
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Keysight Spectrum Analyzer - Swept SA

Center 2.48350 GHz Span 50.00 MHz |5 Lin

#Res BW 100 kHz #/BW 1.0 MHz Sweep 1.467 ms (2001 pts) |
nsc. STATUS

IMSG
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Keysight Spectrum Analyzer - Swept SA
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