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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
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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 802.11n 20MHz Bandwidth
800ns Gl 400ns Gl

1 0 6.5 7.2
1 1 13.0 14.4
1 2 19.5 21.7
1 3 26.0 28.9
1 4 39.0 43.3
1 5 52.0 57.8
1 6 58.5 65.0
1 7 65.0 72.2

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.

Page Number: 35 of 87




Fl

FGTEST

Report No.: §20230809559505-G1

Test Result of Maximum conducted output power

Average

Test Gain Result Limit
Antenna Frequency[MHZz] power Verdict

Mode [dBi] [dBm] [dBm]

[dBm]

2412 15.29 3.16 18.45 <30.00 PASS
11B Ant1 2437 15.81 3.16 18.97 <30.00 PASS
2462 14.84 3.16 18.00 <30.00 PASS
2412 15.83 3.16 18.99 <30.00 PASS
1G Ant1 2437 16.32 3.16 19.48 <30.00 PASS
2462 15.66 3.16 18.82 <30.00 PASS
2412 15.92 3.16 19.08 <30.00 PASS
11N20SISO Ant1 2437 16.46 3.16 19.62 <30.00 PASS
2462 15.29 3.16 18.45 <30.00 PASS

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

Test Graphs

11B_Ant1_2412

Q Frequency v~ : -

Center Frequency  BERTRAY
2412020000 GHz [
Span

Ref Lvl Offset 9.21 dB 40,000 MHz

Ref Value 30.00 dBm |
_— CF Step

|1 <000000Hz

Auto
Man

InputZ: 50 Q Atten 40 dB Trig: Free Run Center Freq: 2412020000 GHz
ling: DC Corrections: Off ~ #PNO: Fast Gate: OFf Avg|Hold:>100100
{:1 Align: Auto/No RF  Freq Ref Int (S) #IF Gain: Low Redio Std: Nong

~.

\‘WWMUMM%AM

Span 40 MHz,
Sweep 1.00 ms (1001 pts)

#ideo BW3.0000 MHz

2 Metrics.

15.28 dBm / 8.08 MHz
-54.30 dBm/Hz

Total Channel Pov/er

Total Power Spectral Density

o Sep13, 2023
R ? 62905 PM |5
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11B_Ant1_2437

+ Q Freguency
KEYSIGHT Input RF IpitZ 500 Afen 4008 Tig FreeRun |Center Freq: 2437280001 =
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 il e
Algr AutolNo RF - Freq Ref Int (5) 4F Gain'Low  Redio Sid None 2437280000 GHz

Span
Ref Lvl Offset 9.15 dB 40.000 MHz

ScaleiDiv 10.0 dB Ref Value 30.00 dBm
CF Step

4.000000 MHz

Auto
Man

N

R (T

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

2 Metrics.

Total Channel Povzer 15.80 dBm / 9.6 MHz
Total Power Spectral Density -54.00 dBm/Hz

Sep 13,2023
q P . ? 5e:51:37PVC1

11B_Ant1_2462

+ Q Frequency v
KEYSIGHT Input RF muiZ500  Aen 4008 [Tig FeeRun  CenterFreq 24ETTAI0NNGHz | [
AL Couping DG Corections: O #PNO: Fast Gale: Off AvgiHold>100/100 Snier FrEgen
Aign: Ado/No RF  Freq Ref Int (S) 4F Gan'Low  Redio Sid: Nons 2461780000 GHz
Span
Ref LvI Offset 9.15 dB 40,000 MHz

CF Step
4000000 MHz

Auto
Man

\meﬂ“mWhmew

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

Total Channel Povzer 14.83 dBm / 9.6 MHz
-54.97 dBmiHz

Sep 13, 2023
q ﬁ . ? E:EO:UEPVC1
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11G_Ant1_2412

+ Q Freguency
KEYSIGHT Input RF IpitZ 500 Afen 4008 Tig FreeRun |Cenfer Freq 2412020001 =
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 il el
Algr AutolNo RF - Freq Ref Int (5) 4F Gain'Low  Redio Sid None 2412020000 GHz

Span
Ref Lvl Offset .21 dB 40.000 MHz

Scale/Div 10.0dB Ref Value 30.00 dBm

CF Step
4000000 MHz

Auto

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

2 Metrics.

Total Channel Povzer 15.82 dBm / 16.4 MHz
Total Power Spectral Density -56.32 dBmiHz

Sep 13,2023 |
q ﬁ . ? 6:29:55PVC1

11G_Ant1_2437

+ Q Frequency v

KEYSIGHT Input RF Inpu{Z 500 Aflen 4008 [Trig FreeRun  Center Freq: 2437040001 (e
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 il el
Aign: Ado/No RF  Freq Ref Int (S) 4F Gan'Low  Redio Sid: Nons 2437040000 GHz
Span

Ref Ll Offset 9.15 dB 40.000 MHz

CF Step
4000000 MHz

Auto
Man

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

Total Channel Povzer 16.28 dBm / 16.3 MHz
-55.85 dBm/Hz

Sep 13, 2023
q ﬁ . ? 7:59:32PVC1
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11G_Ant1_2462

+ Q Freguency

KEYSIGHT Input RF InputZ: 50 O Alten: 40dB Trig: Free Run  Center Freq: 2.461930001

RL Couping: DG Cortections: O #PNO: Fast Gale: Off AvglHold>100/100 SRR

Align: Auto/No RF|Freq Ref: Int (3) #F Gain: Low Redio Std: Nong 2461980000 GHz

Span
Ref Lvl Offset 9.15 dB 40.000 MHz

Scale/Div 10.0dB Ref Value 30.00 dBm

CF Step
4000000 MHz

Auto
Man

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

2 Metrics.

Total Channel Povzer 15.65 dBm / 16.4 MHz
Total Power Spectral Density -56.49 dBm/Hz

Sep 13,2023 7
q ﬁ . ? Te:gG:ZZPVG

11N20SISO_Ant1_2412

+ Q Frequency v
KEYSIGHT Input RF IpitZ 500 Afen 4008 Tig FreeRun |Cenfer Freq: 2412000001 (e
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 Al e
Algr AutolNo RF - Freq Ref Int (5) 4F Gain'Low  Redio Sid None 2412000000 GHz

Span
Ref Lvl Offset .21 dB 40.000 MHz

Ref Value 30.00 dBm
CF Step

4,000000 MHz
Auto

e R SR Man

'JJ’

L
awwq-mmW‘J B e

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

Total Channel Povzer 15.91 dBm/ 17.0 MHz
-56.41 dBmHz

Sep 13, 2023
q P . ? Te_p :14PV:1
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11N20SISO_Ant1_2437

+ Q Freguency
KEYSIGHT Input RF IpitZ 500 Afen 4008 Tig FreeRun |Center Freq: 2437220001 =
AL Coupling DG Cortections: OFf  #PNO: Fast Gale: OFf AvgiHoid>100/100 AL e
Algr AutolNo RF - Freq Ref Int (5) 4F Gain'Low  Redio Sid None 2437220000 GHz

Span
Ref Lvl Offset 9.15 dB 40.000 MHz

Scale/Div 10.0dB Ref Value 30.00 dBm

CF Step
4000000 MHz

v
it

#Video BW 3.0000 MHz ] Span 40 MHz|
Sweep 1.00 ms (1001 pts))

2 Metrics.

Total Channel Povzer 16.45dBm / 16.7 MHz
Total Power Spectral Density -55.78 dBmiHz

Sep 13,2023
q ﬁ . ? §00:31PVC1

11N20SISO_Ant1_2462

+ Q Frequency v

KEYSIGHT Input: R muiZ500  Aen 4008 [Tig FeeRun  CenterFreq 24ETGB000BHz | [
RL Coupling DG Gortections: OF ~ #PNO:Fasl  Gale: OFf AvgHold>100/100 il e
Agn: Ato/NoRF [Freq R Int () 4F Ga Low  Redio Sid: None 2461980000 GHz

Span
Ref Lvl Offset 9.15 dB 40.000 MHz

CF Step
4000000 MHz

Auto
Man

LV‘-«-MM,WM -

e

#Video BW 3.0000 MHz Span 40 MHz|
Sweep 1.00 ms (1001 pts))

Total Channel Povzer 15.53 dBm/17.1 MHz
-56.80 dBm/Hz

Sep 13, 2023
q P . ? E:iTZZF‘!:l
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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] LimitfdBm/3kHz] | Verdict
2412 -12.08 <8.00 PASS

11B Ant1 2437 -11.50 <8.00 PASS
2462 -12.67 <8.00 PASS

2412 -15.94 <8.00 PASS

1G Ant1 2437 -17.13 <8.00 PASS
2462 -16.91 <8.00 PASS

2412 -17.03 <8.00 PASS

11N20SISO Ant1 2437 -15.26 <8.00 PASS
2462 -15.50 <8.00 PASS

Test Graphs

11B_Ant1_2412

Frequency v |- : o

KEYSIGHT Input RF Input Z: 50 #Atien: 30 dB PNO: Best Wide ~ #Avg Type: PDWH(RMSI 4
RL Coupling: DC Corrections: Off Gate: Off Trig: Frae Run
(:1 Align: Auto/No RF  Freq Ref Int (S) IF Gain: Low
Sig Track: Off

\Center Frequency i

2.412000000 GHz

PPPPPP
et [SpAN

Ref Lvl Offset 9.21 dB Mkr1 2.411 2727 GHz| 181800000 MHz

Ref Level 20.00 dBm

Swept Span
Zero Span

 FuSn

Start Freq
2402920000 GHz

Stop Freq
2.421080000 GHz

X Axis Scale

Center 2412000 GHz #Video BW 10 kHz . Log
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11B_Ant1_2437

+

Input: RF InputZ: 50 0 #Atien: 30dB PNO: Best Wide  #Avg Typs: Power (RM f
KEVSIGHT Coupling: DC Corrections: Off Gate: Off Trig: Frae Run e
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2
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iq, P . ? 5:46:17PVC1

Frequency v
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Coupling DG |Corrections: O Gate: Off Tiig: Frae Run Center Frequen
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452440000 GHz

1.912000 MHz
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) Sep 13,2023
el ? 6:54:44 PM
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11G_Ant1_.

2412
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5
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KEYSIGHT Input RF InputZ 500
Coupling: DG Correcti
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1 Spectrum
Scale/Div 10 dB
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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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7.5.5. Test Result

Test Mode | Antenna | Frequency[MHZz] FreqRange Reflevel Result Limit Verdict
[Mhz] [dBm] [dBm] [dBm]

Reference 2.88 2.88 PASS

2412 30~1000 2.88 -56.78 <-17.12 PASS

1000~26500 2.88 -47.1 <-17.12 PASS

Reference 3.39 3.39 -—- PASS

11B Ant1 2437 30~1000 3.39 -61.11 <-16.61 PASS
1000~26500 3.39 -48.96 <-16.61 PASS

Reference 2.29 2.29 -—- PASS

2462 30~1000 2.29 -60.33 <-17.71 PASS

1000~26500 2.29 -50.89 <-17.71 PASS

Reference -2.11 -2.11 - PASS

2412 30~1000 -2.11 -56.47 <-22.11 PASS

1000~26500 -2.11 -52.15 <-22.11 PASS

Reference -0.99 -0.99 PASS

11G Ant1 2437 30~1000 -0.99 -60.99 <-20.99 PASS
1000~26500 -0.99 -52.29 <-20.99 PASS

Reference -2.48 -2.48 -—- PASS

2462 30~1000 -2.48 -61.27 <-22.48 PASS

1000~26500 -2.48 -52.51 <-22.48 PASS

Reference -2.46 -2.46 -—- PASS

2412 30~1000 -2.46 -61.13 <-22.46 PASS

1000~26500 -2.46 -51.8 <-22.46 PASS

Reference -1.43 -1.43 - PASS

11N20SISO | Ant1 2437 30~1000 -1.43 -60.96 <-21.43 PASS
1000~26500 -1.43 -51.25 <-21.43 PASS

Reference -2.70 -2.70 - PASS

2462 30~1000 -2.70 -61.04 <227 PASS

1000~26500 -2.70 -52.13 <227 PASS
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Test Graphs of Band edge
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11G_Ant1_Low_2412
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