@ clement

|_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

1LU gBIdlv Ref 16.00 dBm

Center 6.47500 GHz
#Res BW 1.0 MHz

CORREC

PNO: Fast +#—
IFGain:

SEMSE:INT| SOURCE OFF

ALIGN AUTO |05:58:12 AMJun 18, 2024

Low

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.474 10 GHz
-1.971 dBm

Span 50.00 MHz
Sweep 1

(==

Auto Tune

Center Freq
6.475000000 GHz

StartFreq
6.450000000 GHz

Stop Freq
6.500000000 GHz

CF Step
5.000000 MHz
Man

Auto

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

.000 ms (1001 pts |
C

Plot 7-101. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNII Band 6) —

I_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

1LO dBidiv  Ref 16.00 dBm

Center 6.48500 GHz
#Res BW 1.0 MHz

CORREC

IFGain:

SENSE:INT| SOURCE OFF

ALIGN AUTO |D7122:25 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Low

#VBW 3.0 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.483 5 GHz
-1.281 dBm

Span 100.0 MHz

[ [P S

Auto Tune

Center Freq
6.485000000 GHz

StartFreq
6.435000000 GHz

Stop Freq
6535000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-102. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 6) —

Ch.

h. 105) - LPI/SP

107) - LPI/SP
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@ clement

Plot 7-104.

|_ Keysight Spectrum Analyzer - Swept SA

RL RF AC CORREC SEMSE:INT) SOURCE OFF ALIGN AUTO
#Avg Type: RMS

AvglHold: 100/100

| 08:05:34 AMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

PNO: Fast +#—
IFGain:Low

Mkr1 6.462 8 GHz

-1.725 dBm

1LU gBIdlv Ref 16.00 dBm

Center 6.4650 GHz
#Res BW 1.0 MHz

Span 200.0 MHz

#VBW 3.0 MHz* Sweep 1

(==

Auto Tune

Center Freq
6.465000000 GHz

StartFreq
6.365000000 GHz

Stop Freq
6.565000000 GHz

CF Step
20.000000 MHz
to Man

Au

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

.000 ms (1001 pts |
C

Plot 7-103. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNII Band 6) —

I_ Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

RL RF 500 AC CORREC |DE:34:23 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
IFGain:Low #Atten: 26 dB

1LO dBidiv  Ref 16.00 dBm

Center 6.5050 GHz
#Res BW 1.0 MHz

SVBW 3.0 MHz* Span 400.0 MHz
. z

[ [P S

Auto Tune

Center Freq
6.505000000 GHz

StartFreq
6.305000000 GHz

Stop Freq
6.705000000 GHz
|

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts;
STATUS

Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNII Band 6) —

LPI/SP

h. 103) - LPI/SP

Ch. 111) -

FCC ID: A3LSMX828U

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Report S/N:
1M2405140039-15-R1.A3L

Test Dates:
5/23/2024 — 8/14/2024

EUT Type:
Portable Tablet

Page 96 of 190

© 2024 ELEMENT

V 9.0 02/01/2019

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.info@element.com.




@ clement

| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |06:18:47 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.69500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.694 35 GHz
-2.007 dBm

Span 50.00 MHz

(==

Auto Tune

Center Freq
6.695000000 GHz

StartFreq
6.670000000 GHz

Stop Freq
6.720000000 GHz

CF Step
5.000000 MHz
Man

Auto

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-105. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |EI7126:47 AMJun 18, 2024

IFGain:Low

Center 6.72500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.723 9 GHz
-1.330 dBm

Span 100.0 MHz

[ [P S

Auto Tune

Center Freq
6.725000000 GHz

StartFreq
6.675000000 GHz

Stop Freq
6.775000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

. 149) - LPI/SP

Plot 7-106. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 155) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |08:09:17 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.7050 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.702 6 GHz
-1.438 dBm

Span 200.0 MHz

(==

Auto Tune

Center Freq
6.705000000 GHz

StartFreq
6.605000000 GHz

Stop Freq
6.805000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-107. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:37:13 AMJun 18, 2024

IFGain:Low

Center 6.6650 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.663 4 GHz
-1.086 dBm

Span 400.0 MHz

[ [P S

Auto Tune

Center Freq
6.665000000 GHz

StartFreq
6.465000000 GHz

Stop Freq
6.865000000 GHz
|

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-108.

LPI/SP

.151) - LPI/SP

Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 143) -
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 06:29:06 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.99500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.995 85 GHz
-2.222 dBm

Span 50.00 MHz

(==

Auto Tune

Center Freq
6.995000000 GHz

StartFreq
6.970000000 GHz

Stop Freq
7.020000000 GHz

CF Step
5.000000 MHz
Man

Auto

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-109. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |D7132:26 AMJun 18, 2024

IFGain:Low

Center 7.00500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 7.003 5 GHz
-1.143 dBm

Span 100.0 MHz

[ [P S

Auto Tune

Center Freq
7.005000000 GHz

StartFreq
6.955000000 GHz

Stop Freq
7.055000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

. 209) - LPI/SP

Plot 7-110. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 211) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |08:12:53 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.9450 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.942 6 GHz
-1.697 dBm

Span 200.0 MHz

(==

Auto Tune

Center Freq
6.945000000 GHz

StartFreq
6.845000000 GHz

Stop Freq
7.045000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-111. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:46:53 AMJun 18, 2024

IFGain:Low

10 deidiv Ref 16.00 dBm
Log

Center 6.9850 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.983 4 GHz
-1.987 dBm

Span 400.0 MHz

[ [P S

Auto Tune

Center Freq
6.985000000 GHz

StartFreq
6.785000000 GHz

Stop Freq
7.185000000 GHz
|

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-112.

LPI/SP

. 199) - LPI/SP

Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNII Band 8) — Ch. 207) -
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |05:42:13 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.17500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.174 00 GHz
-2.561 dBm

Span 50.00 MHz

(==

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.150000000 GHz

Stop Freq
6.200000000 GHz

CF Step
5.000000 MHz
Man

Auto

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-113. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 45) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |EIE:51 :21 AM Jun 18, 2024

IFGain:Low

10 deidiv Ref 16.00 dBm
Log

i
.
.
.
.
-

Center 6.16500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.162 8 GHz
-1.272 dBm

Span 100.0 MHz

[ [P S

Auto Tune

Center Freq
6.165000000 GHz

StartFreq
6.115000000 GHz

Stop Freq
6215000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-114. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 43) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

(==

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |09:20:20 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.1450 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

Auto Tune

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.143 6 GHz

-4.258 dBm [
it

Center Freq
6.145000000 GHz

StartFreq
6.045000000 GHz

Stop Freq
6.245000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Span 200.0 MHz [[55E]

Sweep 1.000 ms (1001 pts |

Plot 7-115. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 39) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

[ [P S

RL RF 500 AC CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |DQ:38:25 AMJun 18, 2024

IFGain:Low

Center 6.1850 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Auto Tune

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.189 4 GHz

-8.392 B | |

Center Freq
6.185000000 GHz

StartFreq
5.985000000 GHz

Stop Freq
6.385000000 GHz
|

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Span 400.0 MHz |5

Sweep 1.000 ms (1001 pts; |

Plot 7-116. Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 47) -

LPI/SP
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@ clement

| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 05:58:39 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.47500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 50.00 MHz

(==

Auto Tune

Center Freq
6.475000000 GHz

StartFreq
6.450000000 GHz

Stop Freq
6.500000000 GHz

CF Step
5.000000 MHz
Man

Auto

Freq Offset
0Hz

| M |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-117.

LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:56:47 AMJun 18, 2024

IFGain:Low

Center 6.48500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.483 2 GHz
-2.266 dBm

Span 100.0 MHz

[ [P S

Auto Tune

Center Freq
6.485000000 GHz

e |

StartFreq
6.435000000 GHz
||

Stop Freq
6535000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-118.

LPI/SP

Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 105) -

Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 107) -
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@ clement

| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC SEMSE:INT) SOURCE OFF ALIGN AUTO
#Avg Type: RMS

AvglHold: 100/100

|09:22:52 AMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

PNO: Fast +#—
IFGain:Low

Mkr1 6.467 0 GHz
-4.989 dBm

Center 6.4650 GHz
#Res BW 1.0 MHz

IMSG

AVEW 3.0 MHz* Span 200.0 MHz
. z

(==

Auto Tune

Center Freq
6.465000000 GHz

StartFreq
6.365000000 GHz
|

Stop Freq
6.565000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
0Hz

| M |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-119.
LPI/SP

I_ Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

RL RF 500 AC CORREC |DQ:41:45 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
IFGain:Low #Atten: 26 dB

Mkr1 6.500 2 GHz
-7.471 dBm

Center 6.5050 GHz
#Res BW 1.0 MHz

SVBW 3.0 MHz* Span 400.0 MHz
. z

IMSG

[ [P S

Auto Tune

Center Freq
6.505000000 GHz

StartFreq
6.305000000 GHz

Stop Freq
6.705000000 GHz
|

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 103) -

Plot 7-120. Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNIl Band 6) — Ch. 111) -

LPI/SP
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@ clement

| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |06:18:15 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

Center 6.69500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.695 95 GHz
-3.024 dBm

Span 50.00 MHz

(==

Auto Tune

Center Freq
6.695000000 GHz

StartFreq
6.670000000 GHz

Stop Freq
6.720000000 GHz

CF Step
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Plot 7-122. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch. 155) -
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Plot 7-125.

Plot 7-126.
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Note:

Per ANSI C63.10-2013 Section 14.3.2.2 and KDB 662911 v02r01 Section E)2), the power spectral density at
Antenna 1 and Antenna 2 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.

Per ANSI C63.10-2013 Section 14.4.3, the directional gain is calculated using the following formula, where GN is
the gain of the nth antenna and NANT, the total number of antennas used.

Directional gain = 10 log[(106%20 + 106220 4+ __ + 1(Q5¥20)2 / NanT] dBI

Sample MIMO Calculation:

At 5935MHz in 802.11ax (20MHz BW) mode, the average conducted power spectral density was measured to be
-2.44 dBm for Antenna-1 and -2.29 dBm for Antenna-2.

Antenna 1 + Antenna 2 = MIMO
(-2.44dBm + -2.29 dBm) = (0.570 mW + 0.590 mW) = 1.160 mW = 0.65 dBm
Sample e.i.r.p Power Spectral Density Calculation:

At 5935 MHz in 802.11ax (20MHz BW) mode, the average MIMO power density was calculated to be 0.65 dBm
with directional gain of -3.95 dBi.

e.i.r.p. Power Spectral Density(dBm) = Power Spectral Density (dBm) + Ant gain (dBi)

0.65 dBm + -3.95 dBi = -3.30 dBm
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7.5 In-Band Emissions

Test Overview and Limit

The spectrum analyzer was connected to the antenna terminal while the EUT was operating at its maximum duty
cycle, at its maximum power control level, as defined in ANSI C63.10-2013, and at the appropriate frequencies.

For transmitters operating within the 5.925-7.125 GHz bands: Power spectral density must be suppressed
by 20 dB at 1 MHz outside of channel edge, by 28 dB at one channel bandwidth from the channel center,
and by 40 dB at one- and one-half times the channel bandwidth away from channel center. At frequencies
between one megahertz outside an unlicensed device's channel edge and one channel bandwidth from the
center of the channel, the limits must be linearly interpolated between 20 dB and 28 dB suppression, and
at frequencies between one and one- and one-half times an unlicensed device's channel bandwidth, the
limits must be linearly interpolated between 28 dB and 40 dB suppression. Emissions removed from the
channel center by more than one- and one-half times the channel bandwidth must be suppressed by at
least 40 dB.

Test Procedure Used

KDB 987594 D02 v01r01

Test Settings

1. Connect output of the antenna port to a spectrum analyzer or EMI receiver, with appropriate attenuation, as
to not damage the instrumentation.
2. Set the reference level of the measuring equipment in accordance with procedure 4.1.5.2 of ANSI C63.10-
2013.
3. Measure the 26 dB EBW using the test procedure 12.4.1 of ANSI C63.10-2013. (This will be used to determine
the channel edge.)
4. Measure the power spectral density (which will be used for emissions mask reference) using the following
procedure:
a) Set the span to encompass the entire 26 dB EBW of the signal.
b) Set RBW =same RBW used for 26 dB EBW measurement.
c) SetVBW =3 XRBW
d)  Number of points in sweep 2 [2 X span / RBW].
e) Sweep time = auto.
f) Detector = RMS (i.e., power averaging)
g) Trace average at least 100 traces in power averaging (rms) mode.
h)  Use the peak search function on the instrument to find the peak of the spectrum.
5. For the purposes of developing the emission mask, the channel bandwidth is defined as the 26 dB EBW.
6. Using the measuring equipment limit line function, develop the emissions mask based on the following
requirements. The emissions power spectral density must be reduced below the peak power spectral density
(in dB) as follows:
a) Suppressed by 20 dB at 1 MHz outside of the channel edge. (The channel edge is defined as the
26-dB point on either side of the carrier center frequency.)
b)  Suppressed by 28 dB at one channel bandwidth from the channel center.
c)  Suppressed by 40 dB at one- and one-half times the channel bandwidth from the channel center.
7. Adjust the span to encompass the entire mask as necessary.
8. Clear trace.
9. Trace average at least 100 traces in power averaging (rms) mode.
10. Adjust the reference level as necessary so that the crest of the channel touches the top of the emission mask.
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Test Setup

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

[

i

et Be—— | FUT

»
=) mjﬂn?-: EL

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

None.
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7.5.1 MIMO Antenna-1 In-Band Emissions Measurements

Plot 7-129. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (26 Tones) (UNIl Band 5) — Ch. 45) —

Plot 7-130. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (26 Tones) (UNIl Band 5) —
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Plot 7-131.
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Center 6.69500 GHz

#Res BW 470 kHz

MSG

CORREC

PNO:

IFGain:Low

| SENSE:INT]

| ALIGN AUTO |09:41:49 AMJun 18, 2024

Fast »—

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.694 1 GHz
-3.644 dBm

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

[E=RERE
Frequency

Auto Tune

Center Freq
6.695000000 GHz

StartFreq
6.645000000 GHz

Stop Freq
6.745000000 GHz

ﬁ|

CF Ste
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-137. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 149) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

IFGain:

Ref 25.00 dBm

:Low

[ SENSE:INT]

| ALIGN AUTO  [10:48:50 AM Jun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.724 2 GHz
-1.613 dBm

Nl I ) A

Center 6.7250 GHz

#Res BW 910 kHz

MSG

#VBW 8.0 MHz*

Span 200.0 MHz
Sweep 1.000 ms (1001 pts)

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
6.725000000 GHz

StartFreq
6.625000000 GHz

Stop Freq
6.825000000 GHz

ﬁ|

CF Ste
20.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-138. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 155) - LPI/SP

FCC ID: A3LSMX828U

MEASUREMENT REPORT

Approved by:
Technical Manager
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.7050 GHz

#Res BW 1.8 MHz

MSG

CORREC

PNO:
IFGain:

| SENSE:INT] [

ALIGN AUTO |11:20:42 AMJun 18, 2024

Fast »—
:Low

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.702 2 GHz
1.164 dBm

0 A A
LA L U P I —

#VBW 8.0 MHz*

Span 400.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.705000000 GHz

StartFreq
6505000000 GHz

Stop Freq
6.905000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-139. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 151) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

|- [P fmeS]

Center 6.6650 GHz

#Res BW 3.0 MHz

MSG

AC CORREC

IFGain:

:Low

[ SENSE:INT]

| ALIGN AUTO  [11:58:58 AM Jun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#VBW 50 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.662 6 GHz
2.364 dBm

Span 800.0 MHz
Sweep 1.333 ms (1001 pts)

Frequency

Auto Tune

CenterFreq
6.665000000 GHz

StartFreq
6.265000000 GHz

Stop Freq
7.065000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-140. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 143) - LPI/SP

FCC ID: A3LSMX828U

MEASUREMENT REPORT

Approved by:
Technical Manager
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1M2405140039-15-R1.A3L
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element

' Keysight Spectrum Analyzer - Swept SA

PASS

Center 6.99500 GHz

#Res BW 470 kHz

MSG

CORREC

PNO:

IFGain:Low

| SENSE:INT]

| ALIGN AUTO |09:50:41 AMJun 18, 2024

Fast »—

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.995 7 GHz
-3.713 dBm

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

[E=RERE
Frequency

Auto Tune

Center Freq
6.995000000 GHz

StartFreq
6.945000000 GHz

Stop Freq
7.045000000 GHz

ﬁ|

CF Ste
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-141. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 209) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

IFGain:

Ref 25.00 dBm

:Low

[ SENSE:INT]

| ALIGN AUTO  [10:54:09 AM Jun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 7.003 8 GHz
-1.121 dBm

Nl I ) A

Center 7.0050 GHz

#Res BW 910 kHz

MSG

#VBW 8.0 MHz*

Span 200.0 MHz
Sweep 1.000 ms (1001 pts)

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
7.005000000 GHz

StartFreq
6.905000000 GHz

Stop Freq
7.105000000 GHz

ﬁ|

CF Ste
20.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-142. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 211) - LPI/SP

FCC ID: A3LSMX828U
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.9450 GHz

#Res BW 1.8 MHz

MSG

CORREC

PNO:
IFGain:

| SENSE:INT] [

ALIGN AUTO |11:35:41 AMun 18, 2024

Fast »—
:Low

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.942 2 GHz
0.416 dBm

Span 400.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.945000000 GHz

StartFreq
6.745000000 GHz

Stop Freq
7.145000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-143. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 199) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

|- [P fmeS]

Center 6.9850 GHz

#Res BW 3.0 MHz

MSG

AC CORREC

IFGain:

:Low

[ SENSE:INT]

| ALIGN AUTO  [12:02:56 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#VBW 50 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.982 6 GHz
1.212 dBm

Span 800.0 MHz
Sweep 1.333 ms (1001 pts)

Frequency

Auto Tune

CenterFreq
6.985000000 GHz

StartFreq
6.585000000 GHz

Stop Freq
7.385000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-144. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 207) - LPI/SP

FCC ID: A3LSMX828U

MEASUREMENT REPORT

Approved by:
Technical Manager
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.17500 GHz
#Res BW 470 kHz

MSG

PNO: Fast +#—
IFGain:Low

| SENSE:INT] [

ALIGN AUTO |09:01:46 AMJun 18, 2024

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.174 4 GHz
-7.139 dBm

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

Stop Freq
6.225000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-145. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 45) - LPI/SP

Plot 7-146. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

Ref 25.00 dBm

IFGain:Low

[ SENSE:INT]

| ALIGN AUTO  [12:13:34 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.163 0 GHz
-2.895 dBm

Nl I ) A

Center 6.1650 GHz
#Res BW 910 kHz

MSG

#VBW 8.0 MHz*

Span 200.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
6.165000000 GHz

StartFreq
6.065000000 GHz

Stop Freq
6.265000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

. 43) - LPI/SP

FCC ID: A3LSMX828U
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.1450 GHz

#Res BW 1.8 MHz #VBW 8.0 MHz*

MSG

PNO: Fast +#—
IFGain:Low

| SENSE:INT]

[ ALIGN AUTO

|12:42:35 PMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.143 4 GHz

-2.924 dBm

Span 400.0 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

Stop Freq
6.345000000 GHz

ﬁ|

CF Ste
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-147. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 39) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

Ref 25.00 dBm

[ SENSE:INT]

| ALIGN AUTO

|EI1 :00:37 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
IFGain:Low

#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.180 2 GHz

-2.974 dBm

Nl I ) A

Center 6.1850 GHz

#Res BW 3.0 MHz #/BW 50 MHz* Sweep 1.333 ms (1001 pts)

MSG

Span 800.0 MHz

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
6.185000000 GHz

StartFreq
5.785000000 GHz

Stop Freq
6.585000000 GHz

ﬁ|

CF Ste
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-148. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (Full Tones) (UNII Band 5) — Ch. 47) - LPI/SP

FCC ID: A3LSMX828U
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element

' Keysight Spectrum Analyzer - Swept SA ===

CORREC | SENSE:INT] [ ALIGN AUTO  [09:21:22 AMJun 18, 2024
#Avg Type: RMS TRACE] Frequency
Trig: Free Run Avg|Hold: 100/100

PNO: Fast ~#—
PASS IFGain:Low #Atten: 26 dB

Mkr1 6.475 7 GHz Auto Tune
-6.037 dBm

Center Freq
6.475000000 GHz

StartFreq
6.425000000 GHz

Stop Freq
6.525000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Center 6.47500 GHz Span 100.0 MHz [55E]
#Res BW 470 kHz #BW 5.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-149. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 105) - LPI/SP

e Keysight Spectrum Analyzer - Swept SA (==
AC CORREC [ SENSE:INT] | ALIGN AUTO  [12:19:04 PMJun 18, 2024
PNO: Fast —— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 26 dB

Mkr1 6.486 8 GHz Aulto Tune
10 deidiy__Ref 25.00 dBm -2.359 dBm

Trace 1P

6.485000000 GHz

StartFreq
6.385000000 GHz

Stop Freq
6.585000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
Hz

Center 6.4850 GHz Span 200.0 MHz |5 Lin
#Res BW 910 kHz #V/BW 8.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-150. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (Full Tones) (UNIl Band 6) — Ch. 107) - LPI/SP

A d by:
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.4650 GHz

#Res BW 1.8 MHz #VBW 8.0 MHz*

MSG

PNO: Fast +#—
IFGain:Low

| SENSE:INT]

[ ALIGN AUTO

|12:46:08 PMun 18, 2024

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.467 4 GHz

-2.512 dBm

Span 400.0 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.465000000 GHz

StartFreq
6.265000000 GHz

Stop Freq
6.665000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-151. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 103) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

Ref 25.00 dBm

[ SENSE:INT]

| ALIGN AUTO

|EI1 :03:59 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
IFGain:Low

#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.499 4 GHz

-3.343 dBm

Nl I ) A

Center 6.5050 GHz

#Res BW 3.0 MHz #/BW 50 MHz* Sweep 1.333 ms (1001 pts)

MSG

STATUS

Span 800.0 MHz

|- [P fmeS]

Frequency

Auto Tune

CenterFreq
6505000000 GHz

StartFreq
6.105000000 GHz

Stop Freq
6.905000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-152. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (Full Tones) (UNIl Band 6) — Ch. 111) - LPI/SP

FCC ID: A3LSMX828U
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element

' Keysight Spectrum Analyzer - Swept SA ===

CORREC | SENSE:INT] [ ALIGN AUTO  [09:38:40 AM Jun 18, 2024
#Avg Type: RMS TRACE] Frequency
Trig: Free Run Avg|Hold: 100/100

PNO: Fast ~#—
PASS IFGain:Low #Atten: 26 dB

Mkr1 6.696 2 GHz Auto Tune
-5.902 dBm

Center Freq
6.695000000 GHz

StartFreq
6.645000000 GHz

Stop Freq
6.745000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Center 6.69500 GHz Span 100.0 MHz [55E]
#Res BW 470 kHz #BW 5.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-153. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (Full Tones) (UNII Band 7) — Ch. 149) - LPI/SP

e Keysight Spectrum Analyzer - Swept SA (==
AC CORREC [ SENSE:INT] | ALIGN AUTO  [12:24:59 PMJun 18, 2024
PNO: Fast —— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 26 dB
Auto Tune

10 deidiv ~ Ref 25.00 dBm
Log

Trace 1P

6.725000000 GHz

StartFreq
6.625000000 GHz

Stop Freq
6.825000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 6.7250 GHz Span 200.0 MHz |5 Lin
#Res BW 910 kHz #V/BW 8.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-154. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch. 155) - LPI/SP
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element

' Keysight Spectrum Analyzer - Swept SA

(==

CORREC | SENSE:INT]

[ ALIGN AUTO

|12:49:28 PMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

PNO: Fast +#—
IFGain:Low

PASS

Center 6.7050 GHz
#Res BW 1.8 MHz

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.701 4 GHz

-2.143 dBm

Span 400.0 MHz

Sweep 1.000 ms (1001 pts)

#VBW 8.0 MHz*

MSG

STATUS

Frequency

Auto Tune

Center Freq
6.705000000 GHz

StartFreq
6505000000 GHz

Stop Freq
6.905000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-155. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch. 151) — LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

AC CORREC [ SENSE:INT]

| ALIGN AUTO

|EI11I]6:EI4 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
IFGain:Low #Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.668 2 GHz

I

-2.894 dBm

M”L'W'H__

Center 6.6650 GHz
#Res BW 3.0 MHz

Span 800.0 MHz

Sweep 1.333 ms (1001 pts)

#VBW 50 MHz*

MSG

STATUS

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
6.665000000 GHz

StartFreq
6.265000000 GHz

Stop Freq
7.065000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Lin

Plot 7-156. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch.

143) - LPI/SP

FCC ID: A3LSMX828U
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.99500 GHz
#Res BW 470 kHz

MSG

PNO: Fast +#—
IFGain:Low

| SENSE:INT] [

ALIGN AUTO |09:52:11 AMun 18, 2024

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.996 2 GHz
-5.351 dBm

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.995000000 GHz

StartFreq
6.945000000 GHz

Stop Freq
7.045000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-157. In-Band Emissions Plot MIMO ANT1 (20MHz BW 802.11ax (Full Tones) (UNII Band 8) — Ch. 209) - LPI/SP

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

Ref 25.00 dBm

IFGain:Low

[ SENSE:INT]

| ALIGN AUTO  [12:35:50 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 7.002 4 GHz
-1.423 dBm

Nl I ) A

Center 7.0050 GHz
#Res BW 910 kHz

MSG

#VBW 8.0 MHz*

Span 200.0 MHz
Sweep 1.000 ms (1001 pts)

|- [P fmeS]

Frequency

Auto Tune

CenterFreq
7.005000000 GHz

StartFreq
6.905000000 GHz

Stop Freq
7.105000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

Plot 7-158. In-Band Emissions Plot MIMO ANT1 (40MHz BW 802.11ax (Full Tones) (UNIl Band 8) — Ch. 211) - LPI/SP
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element

' Keysight Spectrum Analyzer - Swept SA

(==

PASS

Center 6.9450 GHz

#Res BW 1.8 MHz #VBW 8.0 MHz*

MSG

PNO: Fast +#—
IFGain:Low

| SENSE:INT] [

ALIGN AUTO |12:52:10 PMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.947 4 GHz
-2.377 dBm

Span 400.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
6.945000000 GHz

StartFreq
6.745000000 GHz

Stop Freq
7.145000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

o
I
N

c.
=]

Plot 7-159. In-Band Emissions Plot MIMO ANT1 (80MHz BW 802.11ax (Full Tones) (UNII Band 8) — Ch. 199) - LPI/SP

Plot 7-160. In-Band Emissions Plot MIMO ANT1 (160MHz BW 802.11ax (Full Tones) (UNIl Band 8) — Ch

wa Keysight Spectrum Analyzer - Swept SA

10 dBidiv
Log

AC CORREC

Ref 25.00 dBm

IFGain:Low

[ SENSE:INT]

| ALIGN AUTO  [01:09:40 PMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.980 2 GHz
-2.788 dBm

Nl I ) A

Center 6.9850 GHz
#Res BW 3.0 MHz

MSG

Span 800.0 MHz
Sweep 1.333 ms (1001 pts)

#VBW 50 MHz*

STATUS

|- [P fmeS]
Frequency

Auto Tune

CenterFreq
6.985000000 GHz

StartFreq
6.585000000 GHz

Stop Freq
7.385000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

. 207) - LPI/SP
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@ clement

7.5.2 MIMO Antenna-2 In-Band Emissions Measurements

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC SENSE:INT| SOURCE OFF ALIGN AUTO
#Avg Type: RMS

AvglHold: 100/100

|05:46:44 AM Jun 18,2024

PNO: Fast —w— 1rig: FreeRun
IFGain:Low #Atten: 26 dB

Mkr1 6.175 8 GHz

1L%gBidiv Ref 16.00 dBm -3.075 dBm

Center 6.17500 GHz
#Res BW 470 kHz

IMSG

SVBW 5.0 MHz* Span 100.0 MHz
. Z

[ o[- ]
Frequency

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

Stop Freq
6.225000000 GHz
|

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

[ |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-161. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNII Band 5) — Ch. 45) - LPI/SP

| Keysiaht Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC SEMSE:INT) SOURCE OFF ALIGN AUTO
#Avg Type: RMS

Avg|Hold: 1001100

|07:15:00 AMJun 18, 2024

Trig: Free Run
#Atten: 26 dB

PNO: Fast +#—
IFGain:Low

PASS

Mkr1 6.164 0 GHz
-1.447 dBm

Center 6.1650 GHz
#Res BW 910 kHz

Span 200.0 MHz
#V/BW 8.0 MHz*

IMSG

==

Auto Tune

Center Freq
6.165000000 GHz

StartFreq
6.065000000 GHz

Stop Freq
6.265000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0Hz
| i |
Scale Type

Log Li

Sweep 1.000 ms (1001 pts |

Plot 7-162. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 5) — Ch. 43) - LPI/SP
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@ clement

|_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC

PASS

1LU gBIdlv Ref 16.00 dBm

Center 6.1450 GHz
#Res BW 1.8 MHz

PNO: Fast +#—
IFGain:

SEMSE:INT| SOURCE OFF

ALIGN AUTO |07:56:38 AMJun 18, 2024

Low

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 400.0 MHz
Sweep 1

(==

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

Stop Freq
6.345000000 GHz

CF Step
40.000000 MHz
to Man

Au

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

.000 ms (1001 pts |

Plot 7-163.

In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNII Band 5) —

I_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC

PASS

1LO dBidiv  Ref 16.00 dBm

Center 6.1850 GHz
#Res BW 3.0 MHz

IFGain:

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:26:14 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Low

#VBW 50 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Span 800.0 MHz

[ [P S

Auto Tune

Center Freq
6.185000000 GHz

StartFreq
5.785000000 GHz

Stop Freq
6.585000000 GHz
|

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts; |

Plot 7-164. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNIl Band 5) —

Ch. 39) - LPI/SP

Ch. 47) - LPI/SP
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@ clement

| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

PASS

IFGain:

Center 6.47500 GHz
#Res BW 470 kHz

IMSG

PNO: Fast +#—
:Low

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 05:56:28 AM Jun 18, 2024

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.475 6 GHz
-4.384 dBm

Span 100.0 MHz

(==

Auto Tune

Center Freq
6.475000000 GHz

StartFreq
6.425000000 GHz

Stop Freq
6.525000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-165. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNIl Band 6) — Ch. 105) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

PASS IFGain:

10 deidiv Ref 16.00 dBm
Log

Center 6.4850 GHz
#Res BW 910 kHz

IMSG

:Low

SENSE:INT| SOURCE OFF

ALIGN AUTO |EI7122:34 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#VBW 8.0 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Span 200.0 MHz

[ [P S

Auto Tune

Center Freq
6.485000000 GHz

StartFreq
6.385000000 GHz

Stop Freq
6.585000000 GHz
|

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-166. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 6) — Ch. 107) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 08:05:45 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

PASS

Center 6.4650 GHz
#Res BW 1.8 MHz

IMSG

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.462 2 GHz
-0.345 dBm

Span 400.0 MHz

(==

Auto Tune

Center Freq
6.465000000 GHz

StartFreq
6.265000000 GHz

Stop Freq
6.665000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-167. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNIl Band 6) — Ch. 103) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:34:34 AMJun 18, 2024

PASS IFGain:Low

Center 6.5050 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 800.0 MHz

[ [P S

Auto Tune

Center Freq
6.505000000 GHz

StartFreq
6.105000000 GHz

Stop Freq
6.905000000 GHz
|

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts; |

Plot 7-168. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNIl Band 6) — Ch. 111) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 06:20:00 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

PASS

Center 6.69500 GHz
#Res BW 470 kHz

IMSG

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.695 7 GHz
-3.990 dBm

Span 100.0 MHz

(==

Auto Tune

Center Freq
6.695000000 GHz

StartFreq
6.645000000 GHz

Stop Freq
6.745000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-169. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 149) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |D7126:56 AMJun 18, 2024

PASS IFGain:Low

Center 6.7250 GHz

#Res BW 910 kHz #VBW 8.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.724 0 GHz
-1.385 dBm

Span 200.0 MHz

[ [P S

Auto Tune

Center Freq
6.725000000 GHz

StartFreq
6.625000000 GHz

Stop Freq
6.825000000 GHz
|

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-170. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 155) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

PASS

IFGain:

Center 6.7050 GHz
#Res BW 1.8 MHz

IMSG

PNO: Fast +#—
:Low

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 08:09:03 AMJun 18, 2024

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 400.0 MHz

(==

Auto Tune

Center Freq
6.705000000 GHz

StartFreq
6.505000000 GHz

Stop Freq
6.905000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-171. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 151) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

PASS IFGain:

10 deidiv Ref 16.00 dBm
Log

Center 6.6650 GHz
#Res BW 3.0 MHz

IMSG

:Low

SENSE:INT| SOURCE OFF

ALIGN AUTO |DE:37:32 AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#VBW 50 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Span 800.0 MHz

[ [P S

Auto Tune

Center Freq
6.665000000 GHz

StartFreq
6.265000000 GHz

Stop Freq
7.065000000 GHz
|

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts; |

Plot 7-172. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNIl Band 7) — Ch. 143) - LPI/SP
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|_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

PASS

1LU gBIdlv Ref 16.00 dBm

Center 6.99500 GHz
#Res BW 470 kHz

CORREC

PNO: Fast +#—
IFGain:

SEMSE:INT| SOURCE OFF

ALIGN AUTO | 06:28:57 AMJun 18, 2024

Low

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.994 4 GHz
-4.270 dBm

Span 100.0 MHz
Sweep 1

(==

Auto Tune

Center Freq
6.995000000 GHz

StartFreq
6.945000000 GHz

Stop Freq
7.045000000 GHz

CF Step
10.000000 MHz
to Man

Au

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

.000 ms (1001 pts |

Plot 7-173. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 209) - LPI/SP

I_ Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

PASS

1LO dBidiv  Ref 16.00 dBm

Center 7.0050 GHz
#Res BW 910 kHz

CORREC

IFGain:

SENSE:INT| SOURCE OFF

ALIGN AUTO |D7132:3§ AMJun 18, 2024

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Low

#VBW 8.0 MHz*

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 7.003 6 GHz
-1.687 dBm

Span 200.0 MHz

[ [P S

Auto Tune

Center Freq
7.005000000 GHz

StartFreq
6.905000000 GHz

Stop Freq
7.105000000 GHz
|

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts; |

Plot 7-174. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (26 Tones) (UNII Band 8) —

Ch. 2

11) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |08:14:05 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

PASS

Center 6.9450 GHz
#Res BW 1.8 MHz

IMSG

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 400.0 MHz

(==

Auto Tune

Center Freq
6.945000000 GHz

StartFreq
6.745000000 GHz

Stop Freq
7.145000000 GHz

CF Step
40.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-175. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 199) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC

CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |EIE:47:EIE AMJun 18, 2024

PASS IFGain:Low

Center 6.9850 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

#Avg Type: RMS
Avg|Hold: 100/100

Span 800.0 MHz

[ [P S

Auto Tune

Center Freq
6.985000000 GHz

StartFreq
6.585000000 GHz

Stop Freq
7.385000000 GHz
|

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts; |

Plot 7-176. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (26 Tones) (UNIl Band 8) — Ch. 207) - LPI/SP
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| Keysight Spectrum Analyzer - Swept 54

(==

RL RF 500 AC CORREC

SEMSE:INT| SOURCE OFF

ALIGN AUTO |05:42:05 AMJun 18, 2024

PNO: Fast +#—
IFGain:Low

PASS

Center 6.17500 GHz
#Res BW 470 kHz

IMSG

#VBW 5.0 MHz*

Trig: Free Run
#Atten: 26 dB

Auto Tune

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.173 5 GHz

-5.782 dBm [
it

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

Stop Freq
6.225000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset

0Hz
| i —|
Scale Type

Lin

Span 100.0 MHz [[55E]

Sweep 1.000 ms (1001 pts |

Plot 7-177. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 45) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

[ [P S

RL RF 500 AC CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |EIE:51 :36 AM Jun 18, 2024

PASS IFGain:Low

Center 6.1650 GHz

#Res BW 910 kHz #VBW 8.0 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Auto Tune

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.162 8 GHz

-1.893 dBm | |

Center Freq
6.165000000 GHz

StartFreq
6.065000000 GHz

Stop Freq
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Plot 7-178. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 43) - LPI/SP
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Plot 7-179. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNIl Band 5) — Ch. 39) - LPI/SP
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Plot 7-180. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNII Band 5) — Ch. 47) - LPI/SP
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Plot 7-181. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 105) - LPI/SP
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Plot 7-182. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 6) — Ch. 107) - LPI/SP
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Plot 7-183. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNII Band 6) — Ch. 103) - LPI/SP

Keysight Spectrum Analyzer - Swept SA

[ [P S

RL RF 500 AC CORREC

SENSE:INT| SOURCE OFF

ALIGN AUTO |EIQ:41 :57 AM Jun 18, 2024

PASS IFGain:Low

Center 6.5050 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

IMSG

PNO: Fast —— 1rig: FreeRun
#Atten: 26 dB

Auto Tune

#Avg Type: RMS
Avg|Hold: 100/100

Mkr1 6.512 2 GHz

-3.396 dBm | |

Center Freq
6.505000000 GHz

StartFreq
6.105000000 GHz

Stop Freq
6.905000000 GHz
|

CF Step
80.000000 MHz
Auto Man

Freq Offset
0 Hz

| EEsssea |
Scale Type

Lin

Span 800.0 MHz |5

Sweep 1.333 ms (1001 pts; |

Plot 7-184. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNIl Band 6) — Ch. 111) - LPI/SP
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Plot 7-185. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNII Band 7) — Ch. 149) - LPI/SP
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Plot 7-186. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch. 155) - LPI/SP
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Plot 7-187. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNII Band 7) — Ch. 151) - LPI/SP
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Plot 7-188. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNIl Band 7) — Ch. 143) - LPI/SP
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Plot 7-189. In-Band Emissions Plot MIMO ANT2 (20MHz BW 802.11ax (Full Tones) (UNII Band 8) — Ch. 209) - LPI/SP
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Plot 7-190. In-Band Emissions Plot MIMO ANT2 (40MHz BW 802.11ax (Full Tones) (UNIl Band 8) — Ch. 211) - LPI/SP
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Plot 7-191. In-Band Emissions Plot MIMO ANT2 (80MHz BW 802.11ax (Full Tones) (UNII Band 8) — Ch. 199) - LPI/SP
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Plot 7-192. In-Band Emissions Plot MIMO ANT2 (160MHz BW 802.11ax (Full Tones) (UNII Band 8) — Ch. 207) - LPI/SP
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7.6 Contention Based Protocol

Test Overview and Limit

Indoor access points, subordinate devices and client devices operating in the 5.925-7.125 GHz band (herein
referred to as unlicensed devices) are required to use technologies that include a contention-based protocol to
avoid co-channel interference with incumbent devices sharing the band. To ensure incumbent co-channel
operations are detected in a technology-agnostic manner, unlicensed devices are required to detect co-channel
radio frequency energy (energy detect) and avoid simultaneous transmission.

Unlicensed indoor low-power devices must detect co-channel radio frequency power that is at least -62 dBm or
lower. Upon detection of energy in the band, unlicensed low power indoor devices must vacate the channel and
stay off the channel if detected radio frequency power is equal to or greater than the threshold (-62 dBm). The -62
dBm (or lower) threshold is referenced to a 0 dBi antenna gain.

To ensure incumbent operations are reliably detected in the band, low power indoor devices must detect RF energy
throughout their intended operating channel.

Test Procedure Used

KDB 987594 D02 v02r01

Test Settings

Configure the EUT to transmit with a constant duty cycle.
Set the operating parameters of the EUT including power level, operating frequency, modulation, and
bandwidth.
Set the signal analyzer center frequency to the nominal EUT channel center frequency. The span range
of the signal analyzer shall be between two times and five times the OBW of the EUT. Connect the
output port of the EUT to the signal analyzer 2. Ensure that the attenuator 2 provides enough
attenuation to not overload the signal analyzer 2 receiver.
Monitoring the signal analyzer 2, verify the EUT is operating and transmitting with the parameters set
at step two.
Using an AWGN signal source, generate (but do not transmit, i.e., RF OFF) a 10 MHz-wide AWGN
signal. Use Table 1 to determine the center frequency of the 10 MHz AWGN signal relative to the EUT’s
channel bandwidth and center frequency.
Set the AWGN signal power to an extremely low level (more than 20 dB below the -62 dBm threshold).
Connect the AWGN signal source, via a 3-dB splitter, to the signal analyzer 1 and the EUT as shown
in Figure 2.
Transmit the AWGN signal (RF ON) and verify its characteristics on the signal analyzer 1.
Monitor the signal analyzer 2 to verify if the AWGN signal has been detected and the EUT has ceased
transmission. If the EUT continues to transmit, then incrementally increase the AWGN signal power
level until the EUT stops transmitting.
(Including all losses in the RF paths) Determine and record the AWGN signal power level (at the EUT’s
antenna port) at which the EUT ceased transmission. Repeat the procedure at least 10 times to verify
the EUT can detect an AWGN signal with 90% (or better) level of certainty.

Refer to Table 1 of KDB 987594 D02 v02r01 to determine the number of times the detection
threshold testing needs to be repeated. If testing is required more than once, then go back to step 5,
choose a different center frequency for the AWGN signal, and repeat the process.
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Test Setup

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

Spectrum Analyzer

Splitter Attenuator EUT

AWGN Signal

Generator

Figure 7-5. Contention-based protocol test setup conducted method.

Test Notes

1.

Per guidance from KDB 987594 D02 v02r01, contention-based protocol was tested using an AWGN signal
with a bandwidth of 10MHz (see Plot 7-193). The amplitude of the signal was increased until detected by
the EUT, signaled by the ceasing of transmission (see Plot 7-194), M1 indicates the point at which the
AWGN signal is introduced. D1 indicates where the AWGN signal is terminated, at least 10 seconds
following M1.

2. 15 trials were run to assure that at least 90% of certainty was met.

3. Per Guidance from KDB 987594 D04 v01, contention-based protocol was tested with receiver with the
lowest antenna gain.

4. All CBP Timing Plots shown are for the ceased condition. Some spikes that may be shown are from
adjacent portions of the spectrum that are still transmitting.

5. In the presence of an AWGN signal, the EUT was shown to either completely move out of the channel or
to reduce its bandwidth for the purpose of incumbent avoidance. Representative channel move plots are
included for one sub-band to show how the channel reduces when the AWGN is injected at the lower edge,
the center, and the upper edge of a channel.

6. This device only punctures to optimize network performance and never to avoid licensed incumbents.

7. For the channel move demonstration in Section 7.6.3, only plots from UNII-5 band are included.
Additionally, the AWGN signal is not visible because the AWGN level is well below the noise floor.
Detection Level = Injected AWGN Power (dBm) — Antenna Gain (dBi) + Path Loss (dB)

Equation 7-1. Detection Level Calculation
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Band Channel ChFarZ:eI Channel BW | Incumbent lzj\jvcctieN(; An(::ir;na Path Loss P:v(\jljeurs::jel Detection Margin [dB]
[MHz] Freq [MHz] . (dB) Limit [dBm]
[MHz] [dBm] [dBi] [dBm]
53 6215 20 6215 -72.16 -8.30 0.88 -62.98 -62.0 -0.98
UNII 6110 -72.40 -8.30 0.88 -63.22 -62.0 -1.22
Band 5 47 6185 160 6185 -71.69 -8.30 0.88 -62.51 -62.0 -0.51
6260 -71.33 -8.30 0.88 -62.15 -62.0 -0.15
101 6455 20 6455 -74.43 -7.20 1.24 -65.99 -62.0 -3.99
UNII 6430 -73.92 -7.20 1.24 -65.48 -62.0 -3.48
Band 6 111 6505 160 6505 -71.28 -7.20 1.24 -62.84 -62.0 -0.84
6580 -73.04 -7.20 1.24 -64.60 -62.0 -2.60
149 6695 20 6695 -72.45 -7.40 1.25 -63.81 -62.0 -1.81
UNII 6750 -71.98 -7.40 1.25 -63.34 -62.0 -1.34
Band 7 175 6825 160 6825 -70.99 -7.40 1.25 -62.35 -62.0 -0.34
6900 -72.01 -7.40 1.25 -63.37 -62.0 -1.37
197 6935 20 6935 -72.99 -7.90 1.13 -63.97 -62.0 -1.96
UNII 6910 -72.83 -7.90 1.13 -63.81 -62.0 -1.80
Band 8 207 6985 160 6985 -71.68 -7.90 1.13 -62.66 -62.0 -0.66
7060 -72.11 -7.90 1.13 -63.09 -62.0 -1.08
Table 7-27. Contention Based Protocol — Incumbent Detection Results
EUT Transmission Status
Channel Antenna Adjusted AWGN Power (dBm) . .
Band Channel Freq Channel BW | Incumbent e Detection Margin
[MHz] Freq [MHz] . . Limit [dBm] [dB]
[MHz] [dBi] Normal Minimal Ceased
53 6215 20 6215 -8.30 -63.23 -63.13 -62.98 -62.0 -0.98
UNII 6110 -8.30 -63.78 -63.68 -63.22 -62.0 -1.22
Band 5 47 6185 160 6185 -8.30 -63.12 -63.02 -62.51 -62.0 -0.51
6260 -8.30 -62.95 -62.65 -62.15 -62.0 -0.15
101 6455 20 6455 -7.20 -68.12 -67.82 -65.99 -62.0 -3.99
UNII 6430 -7.20 -67.78 -67.48 -65.48 -62.0 -3.48
Band 6 111 6505 160 6505 -7.20 -63.24 -63.14 -62.84 -62.0 -0.84
6580 -7.20 -66.11 -65.91 -64.60 -62.0 -2.60
149 6695 20 6695 -7.40 -64.51 -64.41 -63.81 -62.0 -1.81
UNII 6750 -7.40 -63.66 -63.36 -63.34 -62.0 -1.34
Band 7 175 6825 160 6825 -7.40 -63.07 -62.77 -62.35 -62.0 -0.34
6900 -7.40 -64.14 -64.04 -63.37 -62.0 -1.37
197 6935 20 6935 -7.90 -63.95 -63.65 -63.97 -62.0 -1.96
UNII 6910 -7.90 -63.84 -63.74 -63.81 -62.0 -1.80
Band 8 207 6985 160 6985 -7.90 -62.78 -62.48 -62.66 -62.0 -0.66
7060 -7.90 -63.11 -62.91 -63.09 -62.0 -1.08

Table 7-28. Contention Based Protocol — Detection Results — All Tx Cases
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@ clement

S Channel BW | Incumbent Detection
Band Channel Freq 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
[MHz] Freq [MHz] Rate (%)
[MHz]

53 6215 20 6215 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
UNII 6110 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
Band 5 47 6185 160 6185 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
6260 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
101 6455 20 6455 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
UNII 6430 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
Band 6 111 6505 160 6505 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
6580 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
149 6695 20 6695 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
UNII 6750 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
Band 7 175 6825 160 6825 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
6900 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
197 6935 20 6935 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
UNII 6910 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
Band 8 207 6985 160 6985 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100
7060 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100

Table 7-29. Contention Based Protocol — Incumbent Detection Trial Results
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7.6.1 AWGN Plots
Spectrum | [%]
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Plot 7-193. AWGN Signal (Demonstration)
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7.6.2 CBP Timing Plots
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Plot 7-194. Contention Based Protocol Timing Plot (20MHz (UNII Band 5) — Ch. 53)
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Plot 7-195. Contention Based Protocol Timing Plot (160MHz (UNIl Band 5) — Ch. 47 Low)
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Plot 7-196. Contention Based Protocol Timing Plot (160MHz (UNIl Band 5) — Ch. 31 Mid)
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Plot 7-197. Contention Based Protocol Timing Plot (160MHz (UNII Band 5) — Ch. 31 High)
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