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Test Graphs of Occupied Channel Bandwidth
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Frequency v

KEYSIGHT Input RF inputZ500  Afen 4008 [Tig: FreeRun

RL Coupling: DC Corrections: O Gate: Off
6 Algn: Auto Freq Ref Int (S) 4F Gain Low

CentrFreq 24E000000BHz | [
AvgiHoid>100/100 ENie ErEquen
Redio Sid None 62000000 GHz

Ref Ll Offset 9.15 dB
Ref Value 30.00 dBm
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VT T vy
B o Auto

#Video BW 1.3000 MHz
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2 Metrics
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Transmit Freq Error
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Sweep 1.00 ms (1001 pts);
2 Metrics

Occupied Bandwidth
17.364 MHz

Transmit Freq Error 9451 kHz
xdB Bandwicth 2343 MHz

Total Power 21.0dBm
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Frequency v

KEYSIGHT Input RF InputZ 500 Afln 400 Tng. FreeRun  Center Freq: 2.43700C000 GHz e
RL Coupling: DC Corrections: O Gate: Off AvglHold:>100/100 Enter Frequen
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KEYSIGHT Input RF inputZ500  Afen 4008 [Tig: FreeRun
RL Coupling: DC Corrections: O Gate: Off
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Ref Lvl Offset 9.21 dB
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Frequency v

KEYSIGHT Input RF inputZ 500 Afln 400 [Tng: FreeRun  Center Freq: 2.46200C000 GHz e
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2 Metrics

Occupied Bandwidth
18.394 MHz Total Power 21.5dBm

Transmit Freq Error 24.851 kHz % of OBW Power 99.00
xdB Bandwicth 24,09 MHz xdB

el kdb

11N40SISO_Ant1_2422

+ Q Frequency v

KEYSIGHT Input RF inputZ 5000 Aln 40dB [Trig: FreeRun  Center Freq: 2.42200000! f "
RL [ Cowing DG Corections: Of Gate: Off AvglHold:>100/100 (Center Frequency
&) Align: Auto Freq Ref Int (S) #F Gain'Low  Redio Sid: Nons 22000000 GHz

— Span
= " 9
1 Grepn [— MKr1 24293 GHzlfepogo e
Scale/Div 10.0 dB Ref Value 30.00 dBm Y. |

CF Step
8000000 MHz

Auto
Man
Y

L il - X " Freg Offset
[ W4W~WWJVJ e =

#ideo BW 2.7000 MHz Span 80 MHz
J#Res BW 820.00 kHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
36.011 MHz Total Power 21.5dBm

Transmit Freq Error 36.172kHz % of OBW Power 99.00
xdB Bandwicth 39.48 MHz x0B -26.00

sl Kk

11N40SISO_Ant1_2437

Page Number: 38 of 129




FGTEST

Report No.: S20240925789101

KEYSIGHT Input RE
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7.3. Output Power Measurement

7.3.1. Test Limit
The maximum conducted output power is 1 Watt. And for antenna gain greater than 6dBi the limit

shall reduce by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

7.3.2. Test Procedure Used
ANSI C63.10-2013 — Section 11.9.2.2.4

KDB 558074 D01 v05r02 — Section 8.3.2.2

7.3.3. Test Setting

1. Set span to at least 1.5 times the OBW..

2. Set RBW = 1% to 5% of the OBW, not to exceed 1 MHz.

3. Set VBW 2 [3 x RBW].

4. Number of points in sweep = [2 x span / RBW]. (This gives bin-to-bin spacing RBW / 2, so that
narrowband signals are not lost between frequency bins.)

5.Sweep time = auto.

6. Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.

7. Do not use sweep triggering. Allow the sweep to “free run.”

8. Trace average at least 100 traces in power averaging (rms) mode; however, the number of
traces to be averaged shall be increased above 100 as needed such that the average accurately
represents the true average over the ON and OFF periods of the transmitter.

9. Compute power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function with band limits set equal to the OBW band edges.
If the instrument does not have a band power function, then sum the spectrum levels (in power
units) at intervals equal to the RBW extending across the entire OBW of the spectrum. 10Add [10
log (1/ D)], where D is the duty cycle, to the measured power to compute the average power

during the actual transmission times (because the measurement represents an average over both
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the ON and OFF times of the transmission). For example, add [10 log (1/0.25)] = 6 dB if the duty

cycle is 25%.

7.3.4. Test Setup

Analog signal source

. Automatic control unit
Vector signal source

RF

Spectrum Analyzer

Page Number: 41 of 129



Fl

FGTEST

Report No.: S20240925789101

7.3.5. Test Result

Power output test was verified over all data rates of each mode shown as below, and then choose

the maximum power output (yellow marker) for final test of each channel.

Ntx

Data Rate (Mbps)

802.11b 802.11g
1 6
1 2 9
1 5.5 12
1 11 18
1 - 24
1 - 36
1 - 48
1 - 54
Data Rate (Mbps)
Nrx MCS Index for 20MHz Bandwidth 40MHz Bandwidth
802.1n 800ns Gl 400ns Gl 800ns Gl 400ns Gl
1 0 6.5 7.2 13.5 15.0
1 1 13.0 14.4 27.0 30.0
1 2 19.5 21.7 40.5 45.0
1 3 26.0 28.9 54.0 60.0
1 4 39.0 43.3 81.0 90.0
1 5 52.0 57.8 108.0 120.0
1 6 58.5 65.0 121.5 135.0
1 7 65.0 72.2 135.0 150.0

Note: Power output test was verified over all data rates of each mode shown as above, and then

choose the maximum power output (yellow marker) for final test of each channel.
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Test Result of Maximum conducted output power

Test Average power Result
. Antenna Frequency[MHZz] (dBm] (dBm] Limit [dBm] Verdict
2412 17.32 17.32 <30.00 PASS
11B Ant1 2437 17.20 17.25 <30.00 PASS
2462 17.10 17.10 <30.00 PASS
2412 13.83 14.06 <30.00 PASS
11G Ant1 2437 13.59 14.27 <30.00 PASS
2462 14.11 14.25 <30.00 PASS
2412 13.87 14.09 <30.00 PASS
11N20SISO Ant1 2437 14.09 14.35 <30.00 PASS
2462 14.45 14.78 <30.00 PASS
2422 13.47 13.82 <30.00 PASS
11N40SISO Ant1 2437 11.73 12.41 <30.00 PASS
2452 11.70 12.22 <30.00 PASS

The Duty Cycle Factor is compensated in the Offset of graph.
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Test Graphs

11B_Ant1_2412

KEYSIGHT Input RF InputZ: 50 Alten: 40dB Trig: Free Run
RL Coupling: DC Corrections: Off ~ #PNO: Fast Gate: Off
(:J Align: Auto

Freq Ref. Int (S) #IF Gain: Low

Ref Lvl Offset 9.21 dB
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KEYSIGHT Input RF InputZ 50 Alten: 40dB Trig: Free Run
RL Coupling: DC Corrections: Off ~ #PNO: Fast Gate: OFf
{:1 Align: Auto FreqRef Int(S) #IF Gain: Low

Ref Lvl Offset 9.20 dB
Ref Value 30.00 dBm

#ideo BW3.0000 MHZ'

2 Metrics.

Total Channel Pov/er 17.18 dBm/ 149 MHz
Total Power Spectral Density -54.55 dBm/Hz

a0l S

Q Frequency
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AuglHold >100/100 SLLAG
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Span
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CF Step

4.000000 MHz

Auto
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Sweep 1.00 ms (1001 pts)
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KEYSIGHT Input RF inputZ500  Afen 4008 [Tig: FreeRun
RL Coupling: DC Corrections: O #PNO: Fast Gate: Off
6 Algn: Auto Freq Ref Int (S) 4F Gain Low

Ref Ll Offset 9.15 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 17.10dBm / 14.9 MHz
Total Power Spectral Density -54.64 dBm/Hz

Oct 18, 2024
2') (j . ? : ‘TJBPM

Q Frequency

Center Freq: 2461937 s
AgHod>100/100 enter Frequency T
Redio Std: None 61987300 GHz

Span
40.000 MHz
CF Step

4.000000 MHz

Auto
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Span 40 NHz
Sweep 1.00 ms (1001 pts))
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KEYSIGHT Input RF inputZ500  Afen 4008 [Tig: FreeRun
RL Coupling: DC Corrections: Of ~ #PNO: Fast Gate: Off
6 Algn: Auto Freq Ref Int (S) 4F Gain Low

L Ref L Offset 9.44 dB

Scale/Div 10.0dB Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 14.02dBm / 17.3MHz

Total Power Spectral Density -58.37 dBm/Hz

Frequency v

Center Freq: 2.411997400 GHz
Avg|Hold>100/100
Redio Std: None

4,000000 MHz
Auto

Span 40 NHz
Sweep 1.00 ms (1001 pts))

11G_Ant1_2437
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KEYSIGHT Input RE

Coupling: DC
RL G Algn: Auto

2 Metrics.

Total Channel Pover

Total Povier Spactral Density

Input Z: 50 O Atten: 40 dB Trig: Free Run

Corrections: Off  #PNO: Fast Gate: Off

Freq Ref Int(9) 4IF Gain Low

Ref Ll Offset 9.83 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

14.53 dBm/ 17.3MHz
-57.84 dBm/Hz

Oct 18, 2024
2') (j . ? : ‘ZSPM

Q Frequency
Center Freq: 2.437015600 GHz

Csmer Frequen
Avg|Hold:>100/100 mﬂﬂ&
Redio Std: None 37015600 GHz

Span
40.000 MHz
CF Step

4.000000 MHz

Auto
Man

Span 40 NHz
Sweep 1.00 ms (1001 pts))

11G_Ant1_2462

KEYSIGHT Input RE

Coupling: DC
RL G Algn: Auto

1 Graph
Scale/Div 10.0 dB

2 Metrics.

Total Channel Pover

Total Povier Spactral Density

+

Input Z: 50 O Atten: 40 dB Trig: Free Run
Corrections: Off  #PNO: Fast Gate: Off
Freq Ref Int (5) 4IF Gain: Low

Ref Ll Offset 9.29 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

14.35dBm/ 17 4 MHz
-58.05 dBm/Hz

70

43954 PM

Q Frequency v
Center Freq: 2.46202790

AvglHold>100/100 Center Frequency
Redio Std: None 62027900 GHz

Span
40.000 MHz
CF Step

4,000000 MHz
Auto

Span 40 NHz
Sweep 1.00 ms (1001 pts))

11N20SISO_Ant1_2412
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InputZ 500
Corrections: O
Freq Ref: Int (S)

Alten 40dB
#PNO: Fast

Trig: Free Run
Gate: Off
#IF Gain: Low

KEYSIGHT It R
RL G

Coupling: DC
Align: Auto

Ref Ll Offset 9.43 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 14.07 dBm / 18.3 MHz

Total Power Spectral Density -58.56 dBm/Hz

Oct 18, 2024
2') (j . ? 4 ‘21 PM

Q Frequency

Csmer Frequen
12044800 GHz

Span
40.000 MHz
CF Step

4.000000 MHz

Auto
Man

Center Freq: 24120448
Avg|Hold>100/100
Redio Std: None

Settings

Sweep 1.00 ms (1001 pts))

11N20SISO_Ant1_2437

Alten 40dB
#PNO: Fast

KEYSIGHT Input RE

Coupling: DC
RL G Algn: Auto

InputZ 500
Corrections: Off
Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

1 Graph
Scale/Div 10.0 dB

Ref Lvl Offset 9.41 dB
Ref Value 30.00 dBm

Q Frequency v

Center Frequency
37029200 GHz

Span

40.000 MHz

CF Step

4,000000 MHz
Auto

Center Freq: 24371
AvgiHoid>100/100
Redio Sid: Nons

P

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 14.32 dBm / 18. 3 MHz

Total Power Spectral Density -58.31 dBm/Hz

5, 2024
211 PM

aCl?S

Y

Span 40 NHz
Sweep 1.00 ms (1001 pts))

11N20SISO_Ant1_2462

Page Number: 47 of 129




FGTEST

Report No.: S20240925789101

InputZ 500
Corrections: O
Freq Ref: Int (S)

Alten 40dB
#PNO: Fast

KEYSIGHT 'C"F'"“RF e
oupling
RL [:1 A}lgE NJ:tu

Gate: Off
HIF Gain: Low

Ref Ll Offset 9.48 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 14.81dBm/ 18. 3 MHz

Total Power Spectral Density -57.82 dBmHz

5, 2024
04 P

NE 7S

Trig: Free Run

Q Frequency

Csmer Frequen
62019000 GHz

Span
40.000 MHz
CF Step

4.000000 MHz

Auto
Man

Center Freq: 2462018
Avg|Hold>100/100
Redio Std: None

Settings

Span 40 NHz
Sweep 1.00 ms (1001 pts))

11N40SISO_Ant1_2422

+

InputZ 500
Corrections: Off
Freq Ref: Int (S)

Alten 40dB
#PNO: Fast

KEYSIGHT Input RE

Coupling: DC
RLGD Algn: Auto

Trig: Free Run
Gate: Off
#IF Gain: Low

1 Graph
Scale/Div 10.0 dB

Ref Lvl Offset 9.56 dB
Ref Value 30.00 dBm

#Video BW 3.0000 MHz*

2 Metrics.

Total Channel Povzer 13.75dBm/ 36.0 MHz

51.82 dBmHz

Total Povier Spactral Density

Q Frequency v
CsmerFr uency

22041100 GHz
Span

000 MHz

CF Step
8000000 MHz

Auto

Center Freq: 2.422041100 GHz
Avg|Hold>100/100
Redio Std: None

Span 80 MHz
Sweep 1.00 ms (1001 pts))

11N40SISO_Ant1_2437

Page Number: 48 of 129




: Report No.: S20240925789101

FGTEST

Frequency v

KEYSIGHT Input RF InpuZ 500 Afln 4008 [Trig FreeRun Center Freq: 2437060101 (e
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 kL s
6 Align: Auto Freq Ref Int (S) #F Gain'Low  Redio Sid: Nons 37080100 GHz

Ref Ll Offset 9.83 dB
Ref Value 30.00 dBm

£.000000 MHz
Auto

#Video BW 3.0000 MHz*
Sweep 1.00 ms (1001 pts))
2 Mefrics.

Total Channel Povzer 12.44 dBm / 36.0 MHz
Total Power Spectral Density 6313 dBmHz

11N40SISO_Ant1_2452

+ Q Frequency v

KEYSIGHT Input RF InpuZ 500 Alen 4008 [Trig FreeRun  [Center Freq: 2452046 f -
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 RSN
) Align: Auto Freq Ref Int (S) #F Gain'Low  Redio Sid: Nons 52046700 GHz

— Span
) Ref Lv| Offset 9.67 dB 000 MHz
Scale/Div 10.0 dB Ref Value 30,00 dBm = |
tep

I £.000000 MHz
Auto

#Video BW 3.0000 MHz*
Sweep 1.00 ms (1001 pts))
2 Mefrics.

Total Channel Povzer 1224 dBm/ 35,9 MHz

Total Power Spectral Density 6332 dBmHz
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7.4. Power Spectral Density Measurement

7.41.

Test Limit

The maximum permissible power spectral density is 8dBm in any 3 kHz band. And for antenna

gain greater than 6dBi the limit shall reduce by the amount in dB that the directional gain of the

antenna exceeds 6 dBi.

7.4.2. Test Procedure Used

KDB 558074 D01 v05r02 - Section 8.4

ANSI| C63.10 — Section 11.10.5

7.4.3. Test Setting

1.

2.

10.

11.

12.

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the OBW.

Set the RBW to 3 kHz < RBW < 100 kHz.

Set the VBW 2 [3 x RBW].

Detector = power averaging (rms) or sample detector (when rms not available).

Ensure that the number of measurement points in the sweep = [2 x span / RBW].

Sweep time = auto couple.

Do not use sweep triggering; allow sweep to “free run.”

Employ trace averaging (rms) mode over a minimum of 100 traces.

Use the peak marker function to determine the maximum amplitude level.

Add [10 log (1 / D)], where D is the duty cycle measured in step a), to the measured PSD to
If measured value exceeds requirement specified by regulatory agency, then reduce RBW
(but no less than 3 kHz) and repeat (note that this may require zooming in on the emission of
interest and reducing the span to meet the minimum measurement point requirement as the

RBW is reduced)..
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7.44. Test Setup

Analog signal source

. Automatic control unit
Vector signal source
- = — ==

— = : _ mmm _RF
™ = o8 S08 B

Spectrum Analyzer

Test Software

—
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7.4.5. Test Result

Test Mode Antenna Frequency[MHZz] Result{dBm/3-100kHz] Limit{[dBm/3kHz] | Verdict
2412 -14.65 <8.00 PASS

11B Ant1 2437 -14.53 <8.00 PASS
2462 -14.65 <8.00 PASS

2412 -17.53 <8.00 PASS

11G Ant1 2437 -16.99 <8.00 PASS
2462 -17.11 <8.00 PASS

2412 -17.62 <8.00 PASS

11N20SISO Ant1 2437 -19.28 <8.00 PASS
2462 -17.46 <8.00 PASS

2422 -22.47 <8.00 PASS

11N40SISO Ant1 2437 -21.74 <8.00 PASS
2452 -20.95 <8.00 PASS
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7.5. Conducted Band Edge and Out-of-Band Emissions

7.5.1. Test Limit

The limit for out-of-band spurious emissions at the band edge is 30dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel

performed in a 100 kHz bandwidth per the PSD procedure.

7.5.2. Test Procedure Used

KDB 558074 D01 v05r02 - Section 8.5 & Section 8.6

ANSI C63.10 — Section 11.11&11.12

7.5.3. Test Settitng

(a) Set the center frequency and span to encompass frequency range to be measured
(b) RBW = 100kHz

(c) VBW = 300kHz

(d) Detector = RMS

(e) Trace mode = max hold

(f) Sweep time = auto couple

(g) The trace was allowed to stabilize

7.5.4. Test Setup

Analog signal source

Comprehensive

tester o=
£ ,
GPIB L.
.
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