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Note:

Per ANSI C63.10-2013 Section 14.3.2.2 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 + 4 106¥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
-3.96 dBm for Antenna-1 and -5.51 dBm for Antenna-2.

Antenna 1 + Antenna 2 = MIMO
(-3.96 dBm + -5.51 dBm) = (0.402 mW + 0.281 mW) = 0.683 mW = -1.66 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 -1.66 dBm
with directional gain of -3.07 dBi.

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

-1.66 dBm + -3.07 dBi = -4.72 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 v03

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) Setthe 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 X RBW
d)  Number of points in sweep =[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.
Adjust the span to encompass the entire mask as necessary.
Clear trace.
Trace average at least 100 traces in power averaging (rms) mode.
O Adjust the reference level as necessary so that the crest of the channel touches the top of the emission mask.

—‘@.O°.\‘
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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

None.
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pre—— 802,11 Antenna-1 Antenna-2
Channel In-Band In-Band
[MHz] MODE .. .
Emission Emission
5935 2 be (20MHz) PASS PASS
6175 45 be (20MHz) PASS PASS
6415 93 be (20MHz) PASS PASS
5965 3 be (40MHz) PASS PASS
6165 43 be (40MHz) PASS PASS
" 6405 91 be (40MHz) PASS PASS
3 5985 7 be (80MHz) PASS PASS
3 6145 39 be (80MHz) PASS PASS
6385 87 be (80MHz) PASS PASS
6025 15 be (160MHz) PASS PASS
6185 47 be (160MHz) PASS PASS
6345 79 be (160MHz) PASS PASS
6105 31 be (320MHz) PASS PASS
6265 63 be (320MHz) PASS PASS
6435 97 be (20MHz) PASS PASS
6475 105 be (20MHz) PASS PASS
© 6515 113 be (20MHz) PASS PASS
° 6445 99 be (40MHz) PASS PASS
i 6485 107 be (40MHz) PASS PASS
6525 115 be (40MHz) PASS PASS
6465 103 be (80MHz) PASS PASS
6505 111 be (160MHz) PASS PASS
Band 5/6/7 6425 95 be (320MHz) PASS PASS
6695 117 be (20MHz) PASS PASS
6695 149 be (20MHz) PASS PASS
6875 185 be (20MHz) PASS PASS
6565 123 be (40MHz) PASS PASS
~ 6725 155 be (40MHz) PASS PASS
e 6845 179 | be (40MHz) PASS PASS
@ 6545 119 | be (80MHz) PASS PASS
6705 151 be (80MHz) PASS PASS
6865 183 be (80MHz) PASS PASS
6665 143 be (160MHz) PASS PASS
6825 175 be (160MHz) PASS PASS
Band 6/7 6585 127 be (320MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS
6895 189 be (20MHz) PASS PASS
6995 209 be (20MHz) PASS PASS
7115 233 be (20MHz) PASS PASS
© 6885 187 be (40MHz) PASS PASS
2 6965 211 be (40MHz) PASS PASS
3 7085 227 be (40MHz) PASS PASS
6945 199 be (80MHz) PASS PASS
7025 215 be (80MHz) PASS PASS
6985 207 be (160MHz) PASS PASS
Band 7/8 6985 191 be (320MHz) PASS PASS

Table 7-83. In Band Emissions Results Measurements (26 Tones) — LPI
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ErE—— 802.11 Antenna-1 Antenna-2
Channel In-Band In-Band
[MHz] MODE L. L.
Emission Emission
5935 2 be (20MHz) PASS PASS
6175 45 be (20MHz) PASS PASS
6415 93 be (20MHz) PASS PASS
5965 3 be (40MHz) PASS PASS
6165 43 be (40MHz) PASS PASS
" 6405 91 be (40MHz) PASS PASS
T 5985 7 be (80MHz) PASS PASS
s 6145 39 be (80MHz) PASS PASS
6385 87 be (80MHz) PASS PASS
6025 15 be (160MHz) PASS PASS
6185 47 be (160MHz) PASS PASS
6345 79 be (160MHz) PASS PASS
6105 31 | be (320MHz) PASS PASS
6265 63 | be (320MHz) PASS PASS
6435 97 be (20MHz) PASS PASS
6475 105 be (20MHz) PASS PASS
© 6515 113 be (20MHz) PASS PASS
T 6445 99 be (40MHz) PASS PASS
= 6485 107 | be (40MHz) PASS PASS
6525 115 be (40MHz) PASS PASS
6465 103 be (80MHz) PASS PASS
6505 111 | be (160MHz) PASS PASS
Band 5/6/7| 6425 95 | be (320MHz) PASS PASS
6695 117 be (20MHz) PASS PASS
6695 149 be (20MHz) PASS PASS
6875 185 be (20MHz) PASS PASS
6565 123 be (40MHz) PASS PASS
~ 6725 155 be (40MHz) PASS PASS
- 6845 179 | be (40MHz) PASS PASS
@ 6545 119 | be (80MHz) PASS PASS
6705 151 be (80MHz) PASS PASS
6865 183 be (80MHz) PASS PASS
6665 143 be (160MHz) PASS PASS
6825 175 be (160MHz) PASS PASS
Band 6/7 6585 127 be (320MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS
6895 189 | be (20MHz) PASS PASS
6995 209 | be (20MHz) PASS PASS
7115 233 be (20MHz) PASS PASS
o 6885 187 be (40MHz) PASS PASS
2 6965 211 be (40MHz) PASS PASS
3 7085 227 be (40MHz) PASS PASS
6945 199 be (80MHz) PASS PASS
7025 215 be (80MHz) PASS PASS
6985 207 | be (160MHz) PASS PASS
Band 7/8 6985 191 | be (320MHz) PASS PASS

Table 7-84. In Band Emissions Results Measurements (Full Tones) — LPI
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eaERE 802.11 Antenna-1 Antenna-2
Channel In-Band In-Band
[MHz] MODE .. -
Emission Emission
" 6175 45 be (20MHz) PASS PASS
T 6145 39 be (80MHz) PASS PASS
3 6185 47 be (160MHz) PASS PASS
6105 31 be (320MHz) PASS PASS
© 6475 105 be (20MHz) PASS PASS
-‘g“ 6465 103 be (80MHz) PASS PASS
@ 6505 111 | be (160MHz) PASS PASS
Band 5/6/7 6425 95 be (320MHz) PASS PASS
~ 6695 149 be (20MHz) PASS PASS
T 6725 155 be (40MHz) PASS PASS
a 6705 151 be (80MHz) PASS PASS
6825 175 be (160MHz) PASS PASS
Band 6/7 6585 127 be (320MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS
o 6995 209 be (20MHz) PASS PASS
T 6965 211 be (40MHz) PASS PASS
3 6945 199 be (80MHz) PASS PASS
6985 207 be (160MHz) PASS PASS
Band 7/8 6905 191 be (320MHz) PASS PASS
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T 802.11 Antenna-1 Antenna-2
Channel In-Band In-Band
[MHz] MODE .. -
Emission Emission
5935 2 be (20MHz) PASS PASS
6175 45 be (20MHz) PASS PASS
6415 93 be (20MHz) PASS PASS
5965 3 be (40MHz) PASS PASS
6165 43 be (40MHz) PASS PASS
" 6405 91 be (40MHz) PASS PASS
T 5985 7 be (80MHz) PASS PASS
3 6145 39 be (80MHz) PASS PASS
6385 87 be (80MHz) PASS PASS
6025 15 be (160MHz) PASS PASS
6185 47 be (160MHz) PASS PASS
6345 79 be (160MHz) PASS PASS
6105 31 be (320MHz) PASS PASS
6265 63 be (320MHz) PASS PASS
6695 117 be (20MHz) PASS PASS
6695 149 be (20MHz) PASS PASS
6875 185 be (20MHz) PASS PASS
6565 123 be (40MHz) PASS PASS
N 6725 155 be (40MHz) PASS PASS
g 6845 179 be (40MHz) PASS PASS
@ 6545 119 be (80MHz) PASS PASS
6705 151 be (80MHz) PASS PASS
6865 183 be (80MHz) PASS PASS
6665 143 be (160MHz) PASS PASS
6825 175 be (160MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS

Table 7-86. In Band Emissions Results Measurements (26 Tones) — SP
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T 802.11 Antenna-1 Antenna-2
Channel In-Band In-Band
[MHz] MODE .. -
Emission Emission
5935 2 be (20MHz) PASS PASS
6175 45 be (20MHz) PASS PASS
6415 93 be (20MHz) PASS PASS
5965 3 be (40MHz) PASS PASS
6165 43 be (40MHz) PASS PASS
" 6405 91 be (40MHz) PASS PASS
T 5985 7 be (80MHz) PASS PASS
3 6145 39 be (80MHz) PASS PASS
6385 87 be (80MHz) PASS PASS
6025 15 be (160MHz) PASS PASS
6185 47 be (160MHz) PASS PASS
6345 79 be (160MHz) PASS PASS
6105 31 be (320MHz) PASS PASS
6265 63 be (320MHz) PASS PASS
6695 117 be (20MHz) PASS PASS
6695 149 be (20MHz) PASS PASS
6875 185 be (20MHz) PASS PASS
6565 123 be (40MHz) PASS PASS
N 6725 155 be (40MHz) PASS PASS
g 6845 179 be (40MHz) PASS PASS
@ 6545 119 be (80MHz) PASS PASS
6705 151 be (80MHz) PASS PASS
6865 183 be (80MHz) PASS PASS
6665 143 be (160MHz) PASS PASS
6825 175 be (160MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS
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® clement

Antenna-1 Antenna-2
Frequency Channel 802.11 In-Band In-Band
[MHz] MODE . -

Emission Emission
" 6175 45 be (20MHz) PASS PASS
T 6145 39 be (80MHz) PASS PASS
a3 6185 47 be (160MHz) PASS PASS
6265 63 be (320MHz) PASS PASS
N 6695 149 be (20MHz) PASS PASS
e 6705 151 | be (80MHz) PASS PASS
@ 6825 175 be (160MHz) PASS PASS
Band 7/8 6745 159 be (320MHz) PASS PASS

Table 7-88. In Band Emissions Results Measurements (MRU) — SP
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® clement

7.5.1 MIMO Antenna-1 In-Band Emission Measurements

. Keysight Spectrum Analyzer - Swept SA
RL RE__ 500 AC |

CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

[03:09:41 AM

Trig: Free Run
#Atten: 10 dB

PNO: Fast —*—
IFGain:Low

PASS

Center 6.17500 GHz
#Res BW 470 kHz

MSG

#/BW 5.0 MHz*

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

Sweep 1.

TRACE

Span 100.0 MHz

[E=R=RE=T

Frequency

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

Stop Freq
6.225000000 GHz
i |

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz
|
Scale Type

Lin

Log

000 ms (1001 pts) |

Plot 7-89. In Band Emissions Plot MIMO ANT1 (20MHz 802.11ax/be (26 Tones) (UNIl Band 5) — Ch. 45) - LPI

Plot 7-90. In Band Emissions Plot MIMO ANT1 (40MHz 802.11ax/be (26 Tones) (UNII Band 5) — Ch.

. Keysight Spectrum Analyzer - Swept SA

RL [s00

SENSE:INT| SOURCE OFF |

ALIGN AUTO

[03:34:03 AM Mar11, 2025

Trig: Free Run
#Atten: 10 dB

PNO: Fast —*—
IFGain:Low

PASS

Center 6.1650 GHz
#Res BW 910 kHz

MSG

#/BW 8.0 MHz*

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

Sweep 1.

Span 200.0 MHz

[ E=H
Frequency

Auto Tune

Center Freq
6.165000000 GHz

StartFreq
6.065000000 GHz

Stop Freq
6.265000000 GHz
i |

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz
|
Scale Type

Li

000 ms (1001 pts |

43) - LPI
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element

o Keysight Spectrum Analyzer - Swept SA
[500 AC | CORREC

RL RF

SENSE:INT| SOURCE OFF |

ALIGN AUTO |DE:56‘57 AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiy  Ref 0.00 dBm
Log

.

Center 6.1450 GHz
#Res BW 1.8 MHz

MSG

Trig: Free Run
#Atten: 10 dB

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

Mkr1 6.142 6 GHz
-1.638 dBm

Span 400.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

StopFreq
6.345000000 GHz
| s

CF Step
40.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.1850 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 10 dB

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

Span 800.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.185000000 GHz
s
StartFreq
5.785000000 GHz
| s |
StopFreq
6585000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.333 ms (1001 pts |

Plot 7-92. In Band Emissions Plot MIMO ANT1 (160MHz 802.11ax/be (26 Tones) (UNIl Band 5) — Ch. 47) - LPI
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element

o Keysight Spectrum Analyzer - Swept SA
[500 AC | CORREC

RL RF

SENSE:INT| SOURCE OFF |

ALIGN AUTO |D4:22‘SS AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiy  Ref §.00 dBm
Log

.

Center 6.1050 GHz
#Res BW 4 MHz

MSG

Trig: Free Run
#Atten: 16 dB

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

Span 1.600 GHz

[E=EE= |

Auto Tune

Center Freq
6.105000000 GHz

StartFreq
5.305000000 GHz

StopFreq
6.905000000 GHz
| s

CF Step
160.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 2.667 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.17500 GHz

#Res BW 470 kHz #VBW 5.0 MHz*

MSG

Trig: Free Run
#Atten: 10 dB

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

Mkr1 6.165 9 GHz
-6.251 dBm

Span 100.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

StopFreq
6.225000000 GHz
| s

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Lin

Log

Sweep 1.000 ms (1001 pts |

Plot 7-94. In Band Emissions Plot MIMO ANT1 (20MHz 802.11be (106+26 Tones) (UNIl Band 5) — Ch. 45) - LPI
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o Keysight Spectrum Analyzer - Swept SA
[500 AC | CORREC

RL RF

SENSE:INT| SOURCE OFF |

ALIGN AUTO |D4:39‘32 AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.1450 GHz
#Res BW 1.8 MHz

MSG

Trig: Free Run
#Atten: 10 dB

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

Span 400.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

StopFreq
6.345000000 GHz
| s

CF Step
40.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.1850 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 26 dB

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

Span 800.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.185000000 GHz
s
StartFreq
5.785000000 GHz
| s |
StopFreq
6585000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.333 ms (1001 pts |

Plot 7-96. In Band Emissions Plot MIMO ANT1 (160MHz 802.11be (996+484 Tones) (UNIl Band 5) — Ch. 47) LPI/SP
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element

o Keysight Spectrum Analyzer - Swept SA

CORREC [

SENSE:INT| SOURCE OFF |

ALIGN AUTO |DE:47‘37 AM Mar17, 2025

PNO: Fast ~»—
IFGain:Low

Ref 0.00 dBm
Trace 1 Pass

Center 6.1050 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 10 dB

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

Mkr1 6.109 8 GHz
-2.558 dBm

Span 1.600 GHz

@l@@‘|

Auto Tune

Center Freq
6.105000000 GHz

StartFreq
5.305000000 GHz

StopFreq
6.905000000 GHz
| s

CF Step
160.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 2.667 ms (1001 pts) |

Plot 7-97. In Band Emissions Plot MIMO ANT1 (320MHz 802.11be (3*996+484 Tones) (UNIl Band 5) — Ch. 31) LPI/SP
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o Keysight Spectrum Analyzer - Swept SA
[500

RL RF

PASS

Center 6.17500 GHz
#Res BW 470 kHz

MSG

AC |

CORREC

PNO: Fast ~»—
IFGain:Low

SENSE:INT| SOURCE OFF |

ALIGN AUTO

|D4:23‘17 AM Mar18, 2025

Trig: Free Run
#Atten: 26 dB

#VBW 5.0 MHz*

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

Mk

Sweep 1.

r1 6.175 8 GHz
12.111 dBm

Span 100.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

StopFreq
6.225000000 GHz
| s

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

000 ms (1001 pts) |

Plot 7-98. In Band Emissions Plot MIMO ANT1 (20MHz 802.11ax/be (26 Tones) (UNIl Band 5) — Ch. 45) - SP

. Keysight Spectrum Analyzer - Swept SA

PASS

Center 6.1650 GHz
#Res BW 910 kHz

MSG

RL RE | AC |

CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast —#— 1rig: Free Run
IFGain:Low

#Atten: 26 dB

#/BW 8.0 MHz*

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

Mk

Sweep 1.

r16.163 4 GHz
14.309 dBm

Span 200.0 MHz

[E=R=RE=T

Auto Tune

Center Freq
6.165000000 GHz

StartFreq
6.065000000 GHz

Stop Freq
6.265000000 GHz
i |

CF Step
20.000000 MHz
Auto Man

Freq Offset
0 Hz
|
Scale Type

Log Lin

000 ms (1001 pts) |

Plot 7-99. In Band Emissions Plot MIMO ANT1 (40MHz 802.11ax/be (26 Tones) (UNII Band 5) — Ch.

43)-SP
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o Keysight Spectrum Analyzer - Swept SA
RL RE__ |500Q

AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO |D4:36‘44 AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiv  Ref 16.00 dBm
Log

.

Center 6.1450 GHz
#Res BW 1.8 MHz

MSG

Trig: Free Run
#Atten: 26 dB

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

Mkr1 6.142 6 GHz
15.976 dBm

Span 400.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

StopFreq
6.345000000 GHz
| s

CF Step
40.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.1850 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 30 dB

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

Mkr1 6.182 6 GHz
17.150 dBm

Span 800.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.185000000 GHz
s
StartFreq
5.785000000 GHz
| s |
StopFreq
6585000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts |

Plot 7-101. In Band Emissions Plot MIMO ANT1 (160MHz 802.11ax/be (26 Tones) (UNIl Band 5) — Ch. 47) - SP
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element

o Keysight Spectrum Analyzer - Swept SA
[500 AC | CORREC

RL RF

SENSE:INT| SOURCE OFF |

ALIGN AUTO |D4:SD‘19 AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

Center 6.1050 GHz
#Res BW 4 MHz

MSG

Trig: Free Run
#Atten: 30 dB

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

Mkr1 6.101 8 GHz
16.933 dBm

Span 1.600 GHz

[E=EE= |

Auto Tune

Center Freq
6.105000000 GHz

StartFreq
5.305000000 GHz

StopFreq
6.905000000 GHz
| s

CF Step
160.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 2.667 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiv  Ref 16.00 dBm
Log

Center 6.17500 GHz

#Res BW 470 kHz #VBW 5.0 MHz*

MSG

Trig: Free Run
#Atten: 26 dB

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

Span 100.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

StopFreq
6.225000000 GHz
| s

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts |

Plot 7-103. In Band Emissions Plot MIMO ANT1 (20MHz 802.11be (106+26 Tones) (UNII Band 5) — Ch. 45) - SP
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element

SA

' Keysight Spectrum Analyz
RL RE |

PASS

10 dBldiv
Log

Center 6.17500 GHz

#Res BW 470 kHz

MSG

er - Swept
7500

AC |

Ref 0.00 dBm

.

CORREC

PNO: Fast ~»—
IFGain:Low

SENSE:INT| SOURCE OFF |

ALIGN AUTO |DS:25‘12 AM Mar

Trig: Free Run
#Atten: 16 dB

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

Mkr1 6.167 0 GHz
-4.448 dBm

Span 100.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.175000000 GHz

StartFreq
6.125000000 GHz

StopFreq
6.225000000 GHz
| s

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts) |

SA

RL RF

PASS

Center 6.1650 GHz
#Res BW 910 kHz

MSG

' Keysight Spectrum Analyzer - Swept
Q

AC |

CORREC

PNO: Fast ~»—
IFGain:Low

SENSE:INT| SOURCE OFF |

ALIGN AUTO

#VBW 8.0 MHz*

Trig: Free Run
#Atten: 16 dB

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

Span 200.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.165000000 GHz
s
StartFreq
6.065000000 GHz
| s |
StopFreq
6.265000000 GHz

CF Step
20.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts |

Plot 7-105. In Band Emissions Plot MIMO ANT1 (40MHz 802.11ax/be (Full Tones) (UNIl Band 5) — Ch. 43) - LPI
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o Keysight Spectrum Analyzer - Swept SA
RL RE__ |500Q

AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO |DE:ZD‘52 AM Mar

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiy  Ref §.00 dBm
Log

.

Center 6.1450 GHz
#Res BW 1.8 MHz

MSG

Trig: Free Run
#Atten: 16 dB

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

Span 400.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.145000000 GHz

StartFreq
5.945000000 GHz

StopFreq
6.345000000 GHz
| s

CF Step
40.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 1.000 ms (1001 pts) |

o Keysight Spectrum Analyzer - Swept SA
RL R [500 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO

PNO: Fast ~»—
IFGain:Low

PASS

10 dBidiy  Ref 0.00 dBm
Log

.

Center 6.1850 GHz

#Res BW 3.0 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 10 dB

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

Mkr1 6.177 8 GHz
174 dBm

Span 800.0 MHz

[E=EE= |

Auto Tune

Center Freq
6.185000000 GHz
s
StartFreq
5.785000000 GHz
| s |
StopFreq
6585000000 GHz

CF Step
80.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Lin

Log

Sweep 1.333 ms (1001 pts |

Plot 7-107. In Band Emissions Plot MIMO ANT1 (160MHz 802.11ax/be (Full Tones) (UNIl Band 5) — Ch.

47) - LPI/SP
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element

o Keysight Spectrum Analyzer - Swept SA

CORREC [

SENSE:INT| SOURCE OFF |

ALIGN AUTO |D?:Dl‘37 AM Mari1, 2025

PNO: Fast ~»—
IFGain:Low

Ref 0.00 dBm
Trace 1 Pass

Center 6.1050 GHz

#Res BW 4 MHz #VBW 50 MHz*

MSG

Trig: Free Run
#Atten: 10 dB

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

Mkr1 6.098 6 GHz
-2.436 dBm

Span 1.600 GHz

@l@@‘|

Auto Tune

Center Freq
6.105000000 GHz

StartFreq
5.305000000 GHz

StopFreq
6.905000000 GHz
| s

CF Step
160.000000 MHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Log Lin

Sweep 2.667 ms (1001 pts) |

Plot 7-108. In Band Emissions Plot MIMO ANT1 (320MHz 802.11ax/be (Full Tones) (UNIl Band 5) — Ch. 31) - LPI/SP
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® clement

o Keysight Spectrum Analyzer - Swept SA
[500

RL RF

PASS

Center 6.17500 GHz
#Res BW 470 kHz

MSG

AC |

CORREC

PNO: Fast ~»—
IFGain:Low

SENSE:INT| SOURCE OFF |
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-130. In Band Emissions Plot MIMO ANT2 (320MHz 802.11ax/be (Full Tones) (UNIl Band 5) — Ch. 31) - LPI/SP

FCC ID: A3LSMF966JPN

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Report S/N: Test Dates:

1M2504070040-10.A3L

02/24/2025 — 05/05/2025

EUT Type:
Portable Handset

Page 134 of 164

© 2025 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 SA
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Plot 7-131. In Band Emissions Plot MIMO ANT2 (20MHz 802.11ax/be (Full Tones) (UNIl Band 5) — Ch. 45) - SP
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7.6 Radiated Emission Measurements

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive antenna
while the EUT is operating at its maximum duty cycle, at its maximum power control level, as defined in ANSI
C63.10-2013, and at the appropriate frequencies. All channels, modes (e.g. 802.11ax (20/40/80/160MHz)), and
modulations/data rates were investigated among all UNII bands. Only the radiated emissions of the configuration
that produced the worst case emissions are reported in this section.

For transmitters operating within the 5.925-7.125 GHz band: Any emissions outside of the 5.925-7.125 GHz
band must not exceed an e.i.r.p. of -27 dBm/MHz

Emissions found in a restricted band are subject to the limits of 15.209 as shown in the table below.

Frequency Field Strength Measured Distance
[uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-89. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 — Sections 12.7.7.2, 12.7.6, 12.7.5

Test Settings — Above 1GHz

Average Field Strength Measurements (Method AD — Average Detection)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
2. RBW =1MHz
3. VBW =3MHz
4. Detector = power average (RMS)
5. Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)
6. Sweep time = auto
7. Trace (RMS) averaging was performed over at least 100 traces.
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Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
RBW = 1MHz
VBW = 3MHz

Detector = peak
Sweep time = auto couple

Trace mode = max hold

N o o b~ D=

Trace was allowed to stabilize.

Test Settings — Below 1GHz

Quasi-Peak Field Strenqgth Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
2. RBW = 120kHz (for emissions from 30MHz — 1GHz)
3. Detector = quasi-peak
4. Sweep time = auto couple
5. Trace mode = max hold
6. Trace was allowed to stabilize.
Test Setup

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

_EUT

turntable
0 8m antenna mast

[ 3m |

1
Figure 7-5. Radiated Test Setup < 30MHz
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Figure 7-6. Radiated Test Setup < 1GHz
bore sight
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T to dm
~EUT
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Figure 7-7. Radiated Test Setup > 1GHz
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Test Notes

1.

All spurious emissions lying in restricted bands specified in §15.205 are below the limit shown in §15.209.
All spurious emissions that do not lie in a restricted band are subject to an average limit of -27dBm/MHz.
At 3 meters, the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB
to the EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

All spurious emissions that do not lie in a restricted band are subject to a peak limit not to exceed 20dB of
the average limit [68.2dBuV/m]. If a peak measurement passes the average limit, it was determined no
further investigation is necessary.

The antenna is manipulated through typical positions, polarity, and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the transmitter
using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak measurements were taken
using linearly polarized horn antennas. The worst-case emissions are reported, however emissions whose
levels were not within 20dB of the respective limits were not reported.

Emissions below 18GHz were measured at a 3-meter test distance while emissions above 18GHz were
measured at a 1-meter test distance with the application of a distance correction factor.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. Any emissions found to be within 20dB of the limit are fully investigated and the
results are shown in this section.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

For radiated measurements, emissions were investigated for the fully-loaded RU configuration and for all
of the partially-loaded RU configurations. Among all of the available partially-loaded RU configurations, only
the configuration with the worst case emissions is reported.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level gsuvim) = Analyzer Level (gsm; + 107 + AFCL [daB/m]
o AFCL [g8/m} = Antenna Factor gs/m) + Cable Loss (ds)
o Margin 4s] = Field Strength Level [asuvim) — Limit [gspuvim

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots was calculated using the formula:
Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain
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7.6.1 MIMO Radiated Spurious Emission Measurements (26 Tones)
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Plot 7-133. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 5 Ch. 45)
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Plot 7-134. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 6 Ch. 105)
Trace: MaxHold RBW: 1 MHz
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Plot 7-135. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 7 Ch. 149)
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Plot 7-136. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — U Band 8 Ch. 209)
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Plot 7-137. Radiated Spurious Plot 18GHz - 26.5GHz (802.11ax) — Ch.149
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Plot 7-138. Radiated Spurious Plot 26.5GHz - 40GHz (802.11ax) — Ch.149
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7.6.1.1 MIMO Radiated Spurious Emission Measurements (26 Tones) — UNIl Band 5

Mode | Antenna |UNIIBand| Channel Ct::i\il:el RU Index | Restricted F’f:":‘ez'ry Detector |Ant. Pol. [H/V] H:i;m"[::q I'A:z:;n‘a:?; L::‘;'ﬁ:;‘l l::/Crrl;l EEI:EEE: F";:L:zjﬁﬂ' i d;‘:";i;ml Margin [dB]
* 11870.00 Average H 178 21 -79.65 18.86 0.00 4621 53.98 777
* 11870.00 Peak H 178 21 -68.27 18.86 0.00 57.59 7398 1639
* 17805.00 Average H - -83.16 2616 0.00 50.00 53.98 -3.98
2 5035 4 * 17805.00 Peak H - 7244 2616 0.00 6072 7398 1326
* 23740.00 Average v - -67.44 3.58 -9.54 3360 53.98 2038
* 23740.00 Peak v - -56.68 358 -9.54 4436 7398 2962
29675.00 Peak v - -57.63 533 -9.54 4516 68.20 2304
* 12350.00 Average H 176 3 7835 19.23 0.00 4788 53.98 -6.10
802.11be * 12350.00 Peak H 176 3 -64.25 19.23 0.00 6198 7398 12,00
Ruzer | MMO ° * 18525.00 Average v 150 350 -56.17 116 -9.54 4245 53.98 -11.53
45 6175 4
* 18525.00 Peak v 150 350 -43.74 1.16 -9.54 54.88 73.98 -19.10
24700.00 Peak v 150 350 -52.88 372 -9.54 4830 68.20 -19.90
30875.00 Peak v - -57.47 632 -9.54 4632 68.20 2188
12830.00 Peak H 178 72 6219 2014 0.00 6495 68.20 -3.25
* 19245.00 Average v 150 350 -53.82 184 -9.54 4548 53.98 -8.50
93 6415 4 * 19245.00 Peak v 150 350 -41.96 1.84 -9.54 5734 73.98 -16.64
25660.00 Peak v 150 350 -55.81 390 -9.54 4555 68.20 2265
32075.00 Peak v - - -56.70 6.64 -9.54 47.40 68.20 2080
Table 7-90. Radiated Measurements MIMO (26 Tones)
7.6.1.2 MIMO Radiated Spurious Emission Measurements (26 Tones) — UNII Band 6
Mode Antenna |UNIIBand | Channel c:s::.:el RU Index | Restricted Fr?:"::z'}cy Detector  |Ant. Pol. [H/V] H:i;‘;"l::l] I'A:z:;n‘au;‘e L:\\:ley::l:ll IQBF;:"I;I EI;I:EI:EZ: FT:L:;‘;:&"‘ I dl!_:\';iltm] Margin [dB]
12870.00 Peak H - 7048 2006 0.00 56.58 68.20 1162
* 19305.00 Average H - -66.69 1.64 -9.54 3241 53.98 2156
97 6435 4 * 19305.00 Peak H - -56.45 1.64 -9.54 4265 7398 3133
25740.00 Peak H - -57.24 384 -9.54 44.06 68.20 -24.14
32175.00 Peak H - -57.34 6.80 -9.54 4691 68.20 2129
12950.00 Peak H - 7057 2000 0.00 56.43 68.20 .77
* 19425.00 Average H - -67.15 1.80 -9.54 32.11 53.98 -21.87
Bgﬁ'gﬂe MIMO 6 105 6475 4 * 19425.00 Peak H - -56.55 1.80 -9.54 4271 7398 3127
25900.00 Peak H - -57.38 424 -9.54 4432 68.20 -23.88
32375.00 Peak H - -57.63 6.46 -9.54 4629 68.20 2191
13030.00 Peak H - 7059 2037 0.00 56.78 68.20 1142
* 19545.00 Average H - -66.71 1.84 -9.54 32.59 53.98 -21.39
13 6515 4 * 19545.00 Peak H - -5533 184 -9.54 4397 7398 -3001
26060.00 Peak H - -57.53 418 -9.54 44711 68.20 2409
32575.00 Peak H - -57.16 618 -9.54 46.48 68.20 2172
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7.6.1.3 MIMO Radiated Spurious Emission Measurements (26 Tones) — UNIl Band 7

Mode Antenna | UNIIBand | Channel CL:::':EI RU Index | Restricted Fr?:"::z'ry Detector  |Ant. Pol. [H/V] H:i;:‘[:;] I'A:z:;n‘au;f L:\\:ley::l:ll IQBF;:"I;I Elzlrsr.?::gz: F'?Iddsﬁzjﬁm [d::\';iltm] Margin [dB]
13070.00 Peak H 222 17 -62.35 20.29 000 64.94 68.20 326
* 19605.00 Average v 150 340 -50.51 238 -9.54 49.32 5398 -4.65
17 6535 4 * 19605.00 Peak v 150 340 -36.99 238 -9.54 62.84 73.98 1114
26140.00 Peak v 150 335 -50.62 403 -9.54 5087 68.20 17.33
32675.00 Peak v - -57.27 646 -9.54 46.65 68.20 -21.55
* 13390.00 Average H 136 325 -77.54 20.77 0.00 50.23 53.98 -375
* 13390.00 Peak H 136 325 -62.94 20.77 000 64.83 73.98 915
802.11be * 20085.00 Average v 150 350 -52.49 258 -9.54 47,55 53.98 -6.43
Ruzer | MMO 7 “ 6695 ¢ * 20085.00 Peak v 150 350 -38.96 258 -9.54 61.08 73.98 12,90
26780.00 Peak v 150 340 -46.80 433 954 5499 68.20 1321
33475.00 Peak v - -57.27 696 -9.54 4715 68.20 -21.05
13750.00 Peak H 121 76 -63.71 21.34 0.00 64.63 68.20 -3.57
* 20625.00 Average v 150 325 -49.96 301 -9.54 50.50 53.98 -3.48
185 6875 4 * 20625.00 Peak v 150 325 -38.57 301 -9.54 61.89 73.98 12,09
27500.00 Peak v 150 350 -52.51 397 954 4892 68.20 19.28
34375.00 Peak v - - -57.50 733 -9.54 47.29 68.20 2091
Table 7-92. Radiated Measurements MIMO (26 Tones)
7.6.1.4 MIMO Radiated Spurious Emission Measurements (26 Tones) — UNII Band 8
Mode Antenna |UNIIBand | Channel CL:::':EI RU Index | Restricted Fr?:"::z'ry Detector  |Ant. Pol. [H/V] H:i;:‘[:;] I'A:z:;n‘au;f L:\\:ley::l:ll IQBF;:"I;] é:f;::g& FT:L:;‘;:&"‘ [d::\';iltm] Margin [dB]

13790.00 Peak H - 71.09 21.59 000 57.50 68.20 1070
* 20685.00 Average H - -67.38 301 -9.54 33.10 53.98 -20.88
189 6895 4 * 20685.00 Peak H - -56.84 301 -9.54 4363 73.98 -30.35
27580.00 Peak H - -56.78 440 -9.54 4508 68.20 2312
34475.00 Peak H - -57.00 731 -9.54 4777 68.20 2043
13990.00 Peak H - -70.87 21.24 000 5737 68.20 1083
* 20985.00 Average H - -67.86 327 -9.54 3287 5398 21.11
823'122;9 MIMO 8 209 6995 4 * 20985.00 Peak H - -57.47 327 -9.54 4326 73.98 -30.72
27980.00 Peak H - -57.32 440 -9.54 4454 68.20 -23.66
34975.00 Peak H - -56.42 7.79 -9.54 48.83 68.20 19.37
14230.00 Peak H - 7113 21.94 000 57.81 68.20 1039
* 21345.00 Average H - -67.56 357 -9.54 3347 53.98 -20.51
233 7115 4 * 2134500 Peak H - -57.01 357 -9.54 44,02 73.98 -29.96
28460.00 Peak H - -57.12 501 -9.54 4535 68.20 2285
35575.00 Peak H - -56.95 778 -9.54 4829 68.20 19.91
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7.6.2 MIMO Radiated Spurious Emission Measurements (242 Tones)
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Plot 7-139. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 5 Ch. 45)
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Plot 7-140. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 6 Ch. 105)
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Plot 7-141. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 7 Ch. 149)
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Plot 7-142. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — U Band 8 Ch. 209)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 14.7ms
90 A
E 80~
=
g 70 1
)
2 60
o
[ f— |
- 50 I
E o Lkl i aa e st SO o
404 e WL Lo
30 1 : . - - - - : :
18000 18944 19889 20833 21778 22722 23667 24611 25556 26500
Frequency (MHz)
Plot 7-143. Radiated Spurious Plot 18GHz - 26.5GHz (802.11ax) — Ch.149
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Plot 7-144. Radiated Spurious Plot 26.5GHz - 40GHz (802.11ax) — Ch.149
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7.6.2.1 MIMO Radiated Spurious Emission Measurements (242 Tones) — UNII Band 5

Test o
Mode | Antenna |UNIIBand| Channel c::':q"e' RU Index | Restricted F'f:":‘ez'ry Detector |Ant. Pol. [H/V] H:i;“l‘:‘[::ll 1:;:: L:\:‘;'{:;;-] ldA:/crrl;I c?)lrsr‘::;:n FT:L?\';;?"' I d;‘:";';ml Margin [dB]
[MHZ [degree] Factor [dB]
* 11870.00 Average H 178 21 -80.68 18.86 000 4518 53.98 -8.80
* 11870.00 Peak H 178 21 7033 18.86 000 55.53 73.98 1845
* 17805.00 Average H - -83.08 2616 000 50.08 53.98 -3.90
2 5035 61 * 17805.00 Peak H - 7211 2616 000 6105 7398 1293
* 23740.00 Average H - -66.98 358 -9.54 3406 53.98 19.92
* 23740.00 Peak H - -56.32 358 -9.54 4472 7398 2926
29675.00 Peak H - -55.70 533 -9.54 47.08 68.20 2112
* 12350.00 Average H 176 3 -79.88 19.23 000 4635 53.98 -7.63
802.11be * 1235000 Peak H 176 3 -67.80 19.23 000 5843 7398 1555
Ru2azr | MMO ° * 18525.00 Average H 150 0 6212 116 -9.54 36.50 5398 17.48
45 6175 61
* 18525.00 Peak H 150 0 -50.56 116 -9.54 48,07 7398 2591
24700.00 Peak H - -57.21 372 -9.54 4397 68.20 2423
30875.00 Peak H - -57.23 6.32 -9.54 46.55 68.20 -21.65
12830.00 Peak H 178 72 -65.34 2014 000 61.80 68.20 -6.40
* 19245.00 Average H 150 320 -58.03 1.84 -9.54 4127 53.98 1271
93 6415 61 * 19245.00 Peak H 150 320 -46.43 1.84 -9.54 52.87 73.98 2111
25660.00 Peak H - -56.17 390 -9.54 4520 68.20 23.00
32075.00 Peak H - - -55.88 6.64 -9.54 4822 68.20 1908
Table 7-94. Radiated Measurements MIMO (242 Tones)
7.6.2.2 MIMO Radiated Spurious Emission Measurements (242 Tones) — UNII Band 6
Test o
Mode Antenna |UNIIBand | Channel c:::qn.el RU Index | Restricted Frf:‘:ezr;cy Detector  |Ant. Pol. [H/V] H:i;‘l:ri::ll grulzf L:\:‘:I'[ydz:;l] [dA:lcrrl;I Clrl's::;:n FT(IidBﬁT;;g]m I d;:\t;'ltm] Margin [dB]
[MHZ [degree] Factor [dB]
12870.00 Peak H 189 74 -68.35 20.06 000 5871 68.20 -9.49
* 19305.00 Average H 150 320 -63.67 1.64 -9.54 3544 53.98 -18.54
97 6435 61 * 19305.00 Peak H 150 320 -51.98 164 -9.54 47.12 7398 26.86
25740.00 Peak H - -56.85 384 -9.54 4445 68.20 -2375
32175.00 Peak H - -57.38 6.80 -9.54 46.88 68.20 2132
1295000 Peak H 188 76 -69.76 20.00 000 5724 68.20 1096
* 19425.00 Average H 150 330 -62.15 1.80 -9.54 37.11 53.98 -16.87
?Lf;‘:;f MIMO 6 105 6475 61 * 19425.00 Peak H 150 330 -49.47 1.80 -9.54 49.79 7398 2419
25900.00 Peak H - -55.92 424 -9.54 4578 68.20 2242
32375.00 Peak H - -57.45 6.46 -9.54 46.47 68.20 2173
13030.00 Peak H 126 29 -69.54 2037 000 5783 68.20 1037
* 19545.00 Average H 150 330 -62.30 1.84 -9.54 37.00 53.98 -16.98
113 6515 61 * 19545.00 Peak H 150 330 -50.32 184 -9.54 48.98 7398 -25.00
26060.00 Peak H - -57.81 418 -9.54 4383 68.20 2437
32575.00 Peak H - -55.83 618 -9.54 47.81 68.20 2039

Table 7-95. Radiated Measureme

nts MIMO (
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7.6.2.3 MIMO Radiated Spurious Emission Measurements (242 Tones) — UNII Band 7

Test o
Mode Antenna |UNIIBand | Channel c:::qn.el RU Index | Restricted Frf:‘:ezr;cy Detector  |Ant. Pol. [H/V] H:irgn;tr;::ll szmhulx L:\:‘::'ly::l:ll ldA:lcrrl;I Clllrs::;:n FT::B?;:?]”' ld;:\nliltm] Margin [dB]
[MHZ [degree] Factor [dB]
13070.00 Peak H 222 17 -63.92 2029 000 6337 68.20 -483
* 19605.00 Average H 150 325 -54.13 238 -9.54 4570 53.98 -8.27
17 6535 61 * 19605.00 Peak H 150 325 4374 238 -9.54 56.10 7398 17.88
26140.00 Peak H - -56.31 403 -9.54 4518 68.20 2302
32675.00 Peak H - -58.04 6.46 -9.54 45.88 68.20 2232
* 13390.00 Average H 136 325 77.14 2077 000 5063 53.98 335
* 13390.00 Peak H 136 325 -64.96 2077 000 6281 73.98 17
802.11be * 20085.00 Peak H 150 320 -54.82 258 -9.54 4522 53.98 876
Ruzepr | MIMO 7 149 6695 o * 20085.00 Average H 150 320 -44.40 258 -9.54 5564 73.98 1834
26780.00 Peak H 150 320 -51.69 433 -9.54 50.10 68.20 1810
33475.00 Peak H - -56.07 6.96 -9.54 4835 68.20 -19.85
13750.00 Peak H 121 76 -67.10 21.34 0.00 61.24 68.20 -6.96
* 20625.00 Average H 150 320 -54.66 301 -9.54 4581 53.98 817
185 6875 61 * 20625.00 Peak H 150 320 -4338 301 -9.54 57.09 73.98 -16.89
27500.00 Peak H 150 320 5431 397 -9.54 47.12 68.20 21.08
34375.00 Peak H - - -56.24 733 -9.54 48.55 68.20 -19.65
Table 7-96. Radiated Measurements MIMO (242 Tones)
7.6.2.4 MIMO Radiated Spurious Emission Measurements (242 Tones) — UNII Band 8
Test o
Mode | Antenna |UNIIBand | Channel C:::q"e' RU Index | Restricted F’m‘:;ry Detector |Ant. Pol. [H/V] H:i;‘liri::d Tzrmf L:::'{::l:-l l::/Crrl;l c?:rt::;:n F";:L::‘;:ﬂ"‘ [dlli_:lr\';iltm] Margin [dB]
[MHZ [degree] Factor [dB]
13790.00 Peak H 133 74 -68.17 2159 000 60.42 68.20 -7.78
* 20685.00 Average H 150 320 -60.24 301 -9.54 4023 53.98 1375
189 6895 61 * 20685.00 Peak H 150 320 -47.25 301 -9.54 53.22 73.98 2076
27580.00 Peak H - -56.06 440 -9.54 4581 68.20 2239
34475.00 Peak H - -57.22 7.31 -9.54 47.55 68.20 -20.65
13990.00 Peak H 150 82 -69.10 2124 000 5914 68.20 -9.06
* 20985.00 Average H 150 315 -60.57 327 -9.54 4015 53.98 13.83
iouz;‘:;e MIMO 8 209 6995 61 * 20985.00 Peak H 150 315 -48.28 327 -9.54 5245 73.98 2153
27980.00 Peak H - -57.42 440 -9.54 44.44 68.20 2376
34975.00 Peak H - -57.47 779 -9.54 4778 68.20 -20.42
14230.00 Peak H 120 357 70.10 2194 000 58.84 68.20 -9.36
* 21345.00 Average H 150 320 -60.77 357 -9.54 4026 53.98 1372
233 7115 61 * 21345.00 Peak H 150 320 4831 357 -9.54 5272 73.98 2126
28460.00 Peak H - -56.48 501 -9.54 45.99 68.20 2221
35575.00 Peak H - -56.35 778 -9.54 48.89 68.20 -19.31
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7.6.3
Worst Case Mode: 802.11be

MIMO Radiated Band Edge Measurements (20MHz BW - Partial Tone — 106T)

Worst Case Transfer Rate: MCSO0

RU Index 53

Distance of Measurements: 3 Meters
Operating Frequency: 5935MHz
Channel: 2
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Plot 7-145. Radiated Lower Band Edge Plot MIMO
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Worst Case Mode: 802.11be
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Plot 7-146. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5 — 106T)

Worst Case Transfer Rate: MCSO0

RU Index 54

Distance of Measurements: 3 Meters
Operating Frequency: 7115MHz
Channel: 233
Trace: n\.'_era e RBWE 100 kHz Ch ] P
PASS geecocil®  Vawiook:  59%Gmuvim
120
E
3
% 100 4
8 ol
5 :
LR e S
[ i e O il
ol SRR I e e

T124.5 7124.7 71249 71252 71254 7125.6 7125.8

Frequency (MHz)

Plot 7-147. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 8 — 106T)
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Plot 7-148. Radiated Upper Band Edge Plot MIMO
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7.6.4

MIMO Radiated Band Edge Measurements (20MHz BW — MRU - 106+26T)

5923.5 5923.7 59239

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 82
Distance of Measurements: 3 Meters
Operating Frequency: 5935MHz
Channel: 2
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Plot 7-149. Radiated Lower Band Edge Plot MIMO
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Plot 7-150. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5 — 106+26T)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 83
Distance of Measurements: 3 Meters
Operating Frequency: 7115MHz
Channel: 233
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Plot 7-151. Radiated Upper Band Edge Plot MIMO
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Plot 7-152. Radiated Upper Band Edge Plot MIMO
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7.6.5 MIMO Radiated Band Edge Measurements (20MHz BW - Full Tone — 242T)

Worst Case Mode:

Worst Case Transfer Rate:

RU Index

Distance of Measurements:
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Plot 7-153. Radiated Lower Band Edge Plot MIMO
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Plot 7-154. Radiated Lower Band Edge Plot MIMO
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Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 61
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Plot 7-155. Radiated Upper Band Edge Plot MIMO
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7.6.6 MIMO Radiated Band Edge Measurements (40MHz BW - Full Tone — 484T)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 65
Distance of Measurements: 3 Meters
Operating Frequency: 5965MHz
Channel: 3
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Plot 7-157. Radiated Lower Band Edge Plot MIMO

Frequency (MHz)

(Average — UNII Band 5 — 484T)

Worst Case Mode:

Worst Case Transfer Rate:

RU Index

Distance of Measurements:

Operating Frequency:
Channel:

Trace: Average
PASS Detector; RMS
. i Offset: 21.6 dB
_ 120
E
=
a
= 100
£
o S R IS
£ | 1
5 Boq | |
]
- | |
o | |
= 5 | 1
/

\

5845.0 5B862.8 5B8B0.6 5898.3 5916.1 59339
Frequency (MHz)

5851.7 5969.4 5987.2 6005.0

Plot 7-158. Radiated Lower Band Edge Plot MIMO
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Plot 7-159. Radiated Upper Band Edge Plot MIMO
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7.6.7 MIMO Radiated Band Edge Measurements (80MHz BW — Full Tone — 996T)

Worst Case Mode: 802.11be

Worst Case Transfer Rate: MCSO0

RU Index 67

Distance of Measurements: 3 Meters

Operating Frequency: 5985MHz
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Plot 7-161. Radiated Lower Band Edge Plot MIMO
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Plot 7-162. Radiated Lower Band Edge Plot MIMO

(Peak — UNII Band 5 — 996T)
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Worst Case Transfer Rate: MCSO0
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Plot 7-163. Radiated Upper Band Edge Plot MIMO
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7.6.8 MIMO Radiated Band Edge Measurements (80MHz BW — MRU — 484+242T)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 92
Distance of Measurements: 3 Meters
Operating Frequency: 5985MHz
Channel: 7
Trace: Average RBW: 1 MHz 5922.12 MH Trace: MaxHold RBW: 1 MHz 5920.52 MH
PASS geccoti  VawiM: 3956 davim PASS geecorts  VeMaM: 72% aBuvim
120
— 120 — 120
E E
>=-L >1 110
% 100 o = % 100 |"'" "‘““.I Ir"“-*n_l
| ||l 1L & 90+ J L
5" — T § w oW
e e Yirian
NSN]SR I3 T PR
40 1 —r = - —r — - —r — 501
5765.0 5800.6 5836.1 58717 5907.2 59428 5978.3 60139 60494 60850

Frequency (MHz]

Plot 7-165. Radiated Lower Band Edge Plot MIMO
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Plot 7-166. Radiated Lower Band Edge Plot MIMO

(Peak — UNII Band 5 — 484+242T)
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Plot 7-167. Radiated Upper Band Edge Plot MIMO

(Average — UNII Band

Hz)

8 — 484+242T)

\
WMWMMWW

50 4 T 3 T T 3 T T T
B6965.0 70006 70361 70717 T7107.2 71428 T178.3 72139 72494 72850

Frequency (MHz)

Plot 7-168. Radiated Upper Band Edge Plot MIMO

(Peak — UNII Band 8 — 484+242T)
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7.6.9

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 67
Distance of Measurements: 3 Meters
Operating Frequency: 6025MHz
Channel: 15
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Plot 7-169. Radiated Lower Band Edge Plot MIMO

(Average — UNIl Band 5 — 2x996T)
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Worst Case Transfer Rate: MCSO0
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Plot 7-171. Radiated Upper Band Edge Plot MIMO
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Plot 7-170. Radiated Lower Band Edge Plot MIMO
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Plot 7-172. Radiated Upper Band Edge Plot MIMO

(Peak — UNII Band 8 — 2x996T)
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7.6.10

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 1094
Distance of Measurements: 3 Meters
Operating Frequency: 6025MHz
Channel: 15
Trace; Average REW: 1 MHz 5901.32 MHz
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Plot 7-173. Radiated Lower Band Edge Plot MIMO

(Average — UNII Band 5 — 996+484T)
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Plot 7-174. Radiated Lower Band Edge Plot MIMO
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Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index 95
Distance of Measurements: 3 Meters
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Plot 7-175. Radiated Upper Band Edge Plot MIMO
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Plot 7-176. Radiated Upper Band Edge Plot MIMO
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7.6.11

MIMO Radiated Band Edge Measurements (320MHz BW - Full Tone — 4*996T)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
RU Index 67
Distance of Measurements: 3 Meters
Operating Frequency: 6025MHz
Channel: 15
Trace; Average REW: 1 MHz 5840.38 MHz Trace; MaxHold REW: 1 MHz 5791.15 MH
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
RU Index 67
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Plot 7-179. Radiated Upper Band Edge Plot MIMO
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7.6.12

MIMO Radiated Band Edge Measurements (320MHz BW — MRU - 3*996+484T)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
RU Index 10105
Distance of Measurements: 3 Meters
Operating Frequency: 6025MHz
Channel: 15
Trace; Average REW: 1 MHz 5829.96 MHz Trace; MaxHold REW: 1 MHz 5790.6 MHz
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Plot 7-181. Radiated Lower Band Edge Plot MIMO
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Plot 7-182. Radiated Lower Band Edge Plot MIMO

(Average — UNIl Band 5 — 3*996+484T) (Peak — UNIl Band 5 — 3*996+484T)
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Plot 7-183. Radiated Upper Band Edge Plot MIMO
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The data collected relate only the item(s) tested and show that the Samsung Portable Handset

FCC ID: A3LSMF966JPN is in compliance with FCC Part Subpart E (15.407) of the FCC rules for operation as a
Dual Client Device.
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9 APPENDIX A - DATA REFERENCING SPOT-CHECKS

Overview

The spot-check data presented in this section was measured on the variant model following the guidance of the
FCC’s Data Referencing guidance in KDB 484596 D01 v03. Each spot-check test on the EUT was performed using
the same procedure and setting that were used to perform the test on the corresponding reference device. For the
worst-case RSE data, the measurement is determined by an actual emission and not by noise floor.

All test cases were performed to verify the variant EUT is still in compliance with the spot-checked results to the
reference device and was performed using the guidance of ANSI C63.10-2013.

Notes

1. Each spot check test on the EUT was performed using the same procedure and setting that were used to
perform the test on the corresponding reference device.

Conducted Spot-Checks — SC-56F

Average Conducted Power (dBm)
Band | Freq[MHz] Channel Tones A él:dex
ANT1 ANT2 MIMO
5 6175 45 242T 10.72 10.34 13.54
6 6475 105 242T 10.19 10.01 13.11
7 6695 149 242T 10.11 10.59 13.37
8 6995 209 2421 10.16 10.48 13.33

Table 9-1. Conducted Output Power Measurements (Spot-check)
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Contention Based Protocol Detection Spot-check SC-56F

Injected Antenna Adjusted .
Channel Freq | Channel BW Incumbent X Detection .
Band Channel [MHz] [MHz] Freq [MHz] (AWGN) Gain Power Level Limit [dBm] Margin [dB]
: [dBm] [dBi] [dBm]
6270 -74.14 -11.08 -63.06 -62.0 -1.06
UNII Band 6 95 6425 320 6425 -73.46 -11.08 -62.38 -62.0 -0.38
6580 -76.44 -11.08 -65.36 -62.0 -3.36

Table 9-2. Contention Based Protocol — Incumbent Detection — Spot-check (SC-56F)
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Plot 9-1. Contention Based Protocol Timing Plot (320MHz (UNIl Band 5) — Ch.95 Low)
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Plot 9-3. Contention Based Protocol Timing Plot (320MHz (UNIl Band 5) — Ch.95 High)
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Contention Based Protocol Incumbent Avoidance Spot-Check

e When a 10 MHz AWGN signal centered at 6270 MHz (lower edge of channel) is injected, the channel
completely stops transmitting.

e When a 10 MHz AWGN signal centered at 6425 MHz (middle of channel) is injected, the channel completely
stops transmitting.

e When a 10 MHz AWGN signal centered at 6580 MHz (upper edge of channel) is injected, the channel
completely stops transmitting.
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Plot 9-4. CBP 320MHz Channel - Injection Lower Edge — [6270 MHz]
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Spectrum | niu
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Plot 9-5. CBP 320MHz Channel - Injection Center — 6425 MHz]
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Plot 9-6. CBP 320MHz Channel - Injection Upper Edge — [6580 MHZz]
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® clement

Radiated Spot-Checks — SC-56F

Test Turntable Distance Field
Channel . Frequency Ant. Pol. Antenna . Analyzer AFCL - Limit .
Mode Antenna |UNII Band | Channel l:‘r:t] RU Index | Restricted [Ml:'Iz] Detector V] Height [om] ?:;;:t:; Level l);zBml [dB/m] E:cr;::t[:iol;'] [:tl;:'\‘lg/::] I dB:.IVI /i Margin [dB]
802.11be RU 242T MIMO 7 149 6695 61 * 13390.00 Average H - - -82.02 24.65 0.00 49.63 53.98 -4.35
Table 9-3. RSE Measurements (Spot-check)
Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
RU Index: 61
Distance of Measurements: 3 Meters
Operating Frequency: 5935MHz
Channel: 2
Trace: ﬂ\rlera £ R:!]V.\li 100 kHz Channel Power
PASS gezamtE vewisow: 6030 Gmivim
_ 120
E
-
& 100
=2
o)
g‘ 80 =
P | i
5923 5592.3.?592“3.9 592‘;1 25954 4532‘4 659;4 8 591;5.1591;5 35925.5
Frequency {MHz)
Plot 9-7. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 5)
Results
; o Max
FCC Rules Test Item Test Case Units Limit Refesr;rf;::::delz Varn:ztsl\::delz De::;;on Deviation Pass/Fail
(dB)
2.1046, 15.407(a)(8) Conducted Output Power Mid Channel Each UNII Band - 802.11be 242T 20MHz - Lpi dBm - 13.61 13.54 -0.07 PASS
15.407(d)(6) Contention Based Protocol Ch.31 - 320 MHz dBm -62 -63.06 -62.38 0.68 2 PASS
15.209 Radiated Spurious Emissions 802.11be MIMO 242 Tone Ch.149 - Average - 13390 MHz dBuv/m 53.98 50.63 49.63 -1.00 3 PASS
15.209 Radiated Band Edge Emissions 802.11be MIMO Ch.2 242T - Average dBuv/m 68.2 65.96 63.79 -2.17 3 PASS
Table 9-4. Summary of Spot-checks
Conclusion

The spot-check data presented in this section was measured on the variant model following the guidance of the
FCC’s Data Referencing guidance in KDB 484596 D01 vO3 demonstrates that the use of referenced data from
A3LSMF966U for the certification of ASLSMF966JPN is acceptable.
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