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EMTEK(Q)

Access to the World

8.3 MAXIMUM POWER SPECTRAL DENSITY

8.3.1 Applicable Standard
According to FCC Part15.247(e) and KDB 558074 D01 15.247 Meas Guidance v05r02

8.3.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.3.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.3.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate

compliance

The transmitter output (antenna port) was connected to the spectrum analyzer
Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS bandwidth.
Set the RBW to: 3 kHz
Set the VBW 10:10 kHz.
Set Detector = peak.
Set Sweep time = auto couple.
Set Trace mode = max hold.
Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level within the RBW.
Note: If antenna Gain exceeds 6 dBi, then PSD Limit=8-(Gain- 6)

8.3.5 Test Results

Temperature: 21.2°C
Relative Humidity: | 54%
ATM Pressure: 1011 mbar
TestMode Antenna Frequency[MHz] Result{dBm/3-100kHz] Limit[dBm/3kHz] Verdict
11B Antl 2412 -15.65 <8.00 PASS
11B Antl 2437 -15.74 <8.00 PASS
11B Antl 2462 -14.15 <8.00 PASS
11G Antl 2412 -15.81 <8.00 PASS
11G Antl 2437 -16.49 <8.00 PASS
11G Antl 2462 -15.19 <8.00 PASS
11N20SISO Antl 2412 -15.50 <8.00 PASS
11N20SISO Antl 2437 -15.98 <8.00 PASS
11N20SISO Antl 2462 -15.36 <8.00 PASS
11N40SISO Antl 2422 -18.64 <8.00 PASS
11N40SISO Antl 2437 -18.63 <8.00 PASS
11N40SISO Antl 2452 -18.29 <8.00 PASS
11AX20SISO Antl 2412 -17.18 <8.00 PASS
11AX20SISO Antl 2437 -17.43 <8.00 PASS
11AX20SISO Antl 2462 -16.03 <8.00 PASS
11AX40SISO Antl 2422 -18.47 <8.00 PASS
11AX40SISO Antl 2437 -18.94 <8.00 PASS
11AX40SISO Antl 2452 -18.09 <8.00 PASS
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s =

4 [ #hvg Type: AMS.

Center Freq 2.452000000 . M e i
IFGain:Low #Atten: 30 dB

Ref Offset 30.23 dB
Ref 20.00 dBm

Center Freq|
2 452000000 GHz

Center 2.45200 GHz Span 58.53 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 7.968 5 (30000 pts)

STATUS

11AX40SISO-Ant1-2452-PASS
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8.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.4.1 Applicable Standard
According to FCC Part15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05r02

8.4.2 Conformance Limit

According to FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

8.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW =100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

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

Note that the channel found to contain the maximum PSD level can be used to establish the reference
level.

B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

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

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) are attenuated by at least the minimum requirements . Report the three
highest emissions relative to the limit.

8.4.5 Test Results
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All modes 2.4G 802.11b/g/n/ax have been tested, and the worst result 802.11b recorded was report as

below:

Band edge measurements

TestMode Antenna | ChName | Frequency[MHz] | RefLevel[dBm] | ResultfdBm] | Limit{dBm] | Verdict
11B Antl Low 2412 6.21 -36.79 <-23.79 PASS
11B Antl High 2462 8.00 -46.32 <-22.01 PASS
11G Antl Low 2412 3.11 -28.12 <-26.89 PASS
11G Antl High 2462 4.41 -43.59 <-25.59 PASS

11N20SISO Antl Low 2412 3.88 -27.53 <-26.12 PASS
11N20SISO Antl High 2462 5.28 -46.43 <-24.72 PASS
11N40SISO Antl Low 2422 0.31 -30.87 <-29.69 PASS
11N40SISO Antl High 2452 -0.48 -41.43 <-30.48 PASS
11AX20SISO Antl Low 2412 3.77 -26.55 <-26.23 PASS
11AX20SISO Antl High 2462 2.83 -39.55 <-27.17 PASS
11AX40SISO Antl Low 2422 0.30 -30.84 <-29.7 PASS
11AX40SISO Antl High 2452 -0.51 -40.2 <-30.51 PASS
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Agilers Specirum Aralyzer - Swept SA

F 6 #Avg Type: RMS
Center Freq 2.365000000 G B e Run m;fnnm'mmnn

- Fas
|FGain:Low Shtten: 20 dB

Ref Offset 1851 dB
Ref 20.00 dBm

Center Freq|
2365000000 GHz

| —|
Start Freq

2300000000 GHz,
| m——|

Stop Freq|
2430000000 GHz

CF Step
13.000000 MHz|
Auto Man
| | e—

Stop 2.43000 GHz,
#VBW 300 kHz Sweep 1247 ms (1001 pts)y

Freq Offset
0 Hz|

= STATUS

11B-Ant1-2412-PASS

Agilers Specirum Aralyzer - Swept SA

o L
#vg Type: AMS
Center Freq 2.495000000 GHz B 7 e Rm m;}!m!l‘:"mm

FNO: Fast =
|FGain:Low Shtten: 20 dB

Ref Offset 18.72 dB
Ref 20.00 dBm

1
Center Freq|
2 495000000 GHz

| —|
Start Freq

2.440000000 GHz,
| m——|

Stop Freq|
2560000000 GHz

CF Step
11.000000 MHz|
Auto Man
| | e—

Stop 2.55000 GHz,
#VBW 300 kHz Sweep 10.53 ms (1001 pts)

Freq Offset
0 Hz|

= STATUS

11B-Ant1-2462-PASS

Agilers Specirum Aralyzer - Swept SA

o L
6 #vg Type: AMS
Center Freq 2.365000000 G o m;fnnm'mmnn

Fast
|FGain:Low Shtten: 20 dB

Ref Offset 1851 dB
Ref 20.00 dBm

Center Freq|
2365000000 GHz

'Start 2.30000 GHz Stop 2.43000 GHz,
#I BW 100 kHz #VBW 300 kHz Sweep 1247 ms (1001 pts)

3,109 dBm_
29127 dBm_
48,154 dBm_
50,

T
1
2
3
4 58 dBm
5 28,117 dBm
6 ]
7
8
9
0
1
— STATUS
11G-Ant1-2412-PASS
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Agilers Specirum Aralyze

o L
#vg Type: AMS
Center Freq 2.495000000 G B R m;fnnm'mmnn

: Fast
|FGain:Low Shtten: 20 dB

Ref Offset 18.72 dB
Ref 20.00 dBm

Center Freq|
2 495000000 GHz

| —|

Start Freq
2.440000000 GHz
| m——|

Stop Freq|
2550000000 GHz
JE—

CF Step
11.000000 MHz|
Man

NP TR NPy

Stop 2.55000 GHz

‘Stal
#I #VBW 300 kHz Sweep 10.53 ms (1001 pts)

4.409 dBm|
50,803 dBm

49,247 dBm | I I FreqOffset
0 Hz|

4
97 db:

2Roaunnmuns E

STATUS

11G-Ant1-2462-PASS

Agilent Spectrum Analyzer - Swept SA ] (===
R E e

L ; eI 1]
Center Freq 2.365000000 GHz #Avg Type: RMS
PNO: Fast ~+— 11ig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB

]

Frequi

Ref Offset 1851 dB
Ref 20.00 dBm

Center Freq
2.365000000 GHz|

e s et et AN A Il e

Start 2.30000 GHz Stop 2.43000 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts)

X

410 76 GH dBm
2400 00 GHz -27.532 dBm |
2.390 00 GHz -49.358 dBm |
2.310 00 GHz -50.873 dBm |
2.399 97 GHz -27.532 dBm |

11N20SISO-Ant1-2412-PASS

Agilers Specirum Aralyze

o L
#vg Type: AMS
Center Freq 2.495000000 G o m;fnnm'mmnn

Fast
|FGain:Low Shtten: 20 dB

Ref Offset 18.72 dB
Ref 20.00 dBm

Center Freq|

24896000000 GHz|

sl A by e

'Start 2.44000 GHz Stop 2.55000 GHz,
#I #VBW 300 kHz Sweep 10.53 ms (1001 pts)

WO TR W 3 FURCTION | FURCTION WI0TH FUNCTION Vil

= STATUS

11N20SISO-Ant1-2462-PASS
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Agilers Specirum Aralyze

nter Freq 2.375000000 GHz #Avg Type: RMS
PN

v ey Trig: Free Run AvgHold: 100100
IFGain:Low #Atten: 20 dB
Ref Offset 18.58 dB
Ref 20.00 dBm
Center Freq|
2375000000 GHz
| —]|
Start Freq
Y 2300000000 GHz|
4 JR—
R
Stop Freq
2450000000 GHz
| ————
art 2,30000 GHz Stop 2.45000 GHz CF Step
#VBW 300 kHz Sweep 14.40 ms (1001 pts)y 15.000000 MHz|
Auto Man
T WOOE [ v FUNCTION | FURCTION WIDTH FUNCTION VALLE -
D310 e I I Ve
= m. 1 +
43402 dBm]| I ! Freq Offset
19 dBm 0 Hz|

30,866 dBm

]

STATUS

11N40SISO-Ant1-2422-PASS

=
Center Freq 2.487500000 GHz

Agilers Specirum Aralyze

#Avg Type: RMS

TR e Trig: Fres Run AvglHold: 106100
IFGain:Low #Atten: 20 dB
Ref Offset 18.67 4B
Ref 20.00 dBm
Center Freq|
2487500000 GHz
| —]|
Start Freq
2.425000000 GHz
JR—
i gt k) B oo St e '
Stop Freq
2550000000 GHz
| ————
Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep 12.00 ms (1001 pts)y 12.500000 MHz|
oot X - o] FoeTon T Aute. Man
2457 000 GHz | 4-? ::9 sgm | ! I —
87 dBm | !
49,768 dBm | I I FreqOffset
41,434 dBm | 0Hz

= STATUS

11N40SISO-ANt1-2452-PASS

Center Freq 2.36500000 GHz
PN

‘Agilent Spectrum Analyzer - Swept 54
RL R E

#Avg Type: RMS
e oy Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 20 dB

Ref Offset 1851 dB
Ref 20.00 dBm

X

| SPAC IR BRI RYSSIVRU P FY SRSV BF SRR I e

Start 2.30000 GHz Stop 2.43000 GHz|
#Res BW 100 kHz #VBW 300 kHz

Sweep 12.47 ms (1001 pts)

67 dBm
28.441dBm |
48,996 dBm |
50,678 dBm |

CenterFreq
2365000000 GHz

|

11AX20SISO-Ant1-2412-PASS
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Agilers Specirum Aralyze

o L
#vg Type: AMS
Center Freq 2.495000000 G B FreRun m;fnnm'mmnn

- Fass -
|FGain:Low Shtten: 20 dB

Ref Offset 18.72 dB
Ref 20.00 dBm

Center Freq|
2 495000000 GHz

Stop 2.55000 GHz,
Sweep 10.53 ms (1001 pts)

Sta

2Roaunnmuns E

STATUS

11AX20SISO-Ant1-2462-PASS

]

Agilent Spectrum Analyzer - Swept SA

L ENSE-IN 1]
Center Freq 2.375000000 GHz #Avg Type: RMS
PNO: Fast ~+— 11ig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB

Ref Offset 18.58 dB
Ref 20.00 dBm

Center Freq
2.376000000 GHz|

Stop 2.45000 GHz|
#VBW 300 kHz Sweep 14.40 ms (1001 pts)

35.497 dBm |
42,065 dBm |
50,518 dBm |
-30.843 dBm |

Agilers Specirum Aralyze

o L
#vg Type: AMS
Center Freq 2.487500000 G o m;fnnm'mmnn

Fast
|FGain:Low Shtten: 20 dB

Ref Offset 18,67 dB Mkrd 2.4
Ref 20.00 dBm

Center Freq|
2487500000 GHz

Ack eyl ¥t b i

Stop 2.55000 GHz,
#VBW 300 kHz Sweep 12.00 ms (1001 pts)y

x
2.448 260 GHz |
483 500 Gz |
0000 GHz |

STATUS

11AX40SISO-Ant1-2452-PASS
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Conducted Spurious Emission

FregRange RefLevel Result Limit .

TestMode Antenna | Frequency[MHZz] [ﬂ/lhz] 9 [dBm] [dBm] [dBm] Verdict
11B Antl 2412 0~Reference 4.79 4.79 PASS

11B Antl 2412 30~1000 4,79 -57.58 <-25.21 PASS

11B Antl 2412 1000~26500 479 -40.74 <-25.21 PASS

11B Antl 2437 0~Reference 5.50 5.50 --- PASS

11B Antl 2437 30~1000 5.50 -57.26 <-245 PASS

11B Antl 2437 1000~26500 5.50 -40.69 <-24.5 PASS

11B Antl 2462 0~Reference 6.98 6.98 PASS

11B Antl 2462 30~1000 6.98 -57.47 <-23.02 PASS

11B Antl 2462 1000~26500 6.98 -40.89 <-23.02 PASS

11G Antl 2412 0~Reference 0.25 0.25 PASS
11G Antl 2412 30~1000 0.25 -57.72 <-29.75 PASS
11G Antl 2412 1000~26500 0.25 -41.02 <-29.75 PASS
11G Antl 2437 0~Reference -0.05 -0.05 PASS
11G Antl 2437 30~1000 -0.05 -57.91 <-30.05 PASS
11G Antl 2437 1000~26500 -0.05 -40.57 <-30.05 PASS
11G Antl 2462 0~Reference 1.17 1.17 PASS
11G Antl 2462 30~1000 1.17 -56.66 <-28.83 PASS
11G Antl 2462 1000~26500 1.17 -41.18 <-28.83 PASS
11N20SISO Antl 2412 0~Reference 0.17 0.17 PASS
11N20SISO Antl 2412 30~1000 0.17 -57.29 <-29.83 PASS
11N20SISO Antl 2412 1000~26500 0.17 -40.99 <-29.83 PASS
11N20SISO Antl 2437 0~Reference 2.86 2.86 PASS
11N20SISO Antl 2437 30~1000 2.86 -57.25 <-27.14 PASS
11N20SISO Antl 2437 1000~26500 2.86 -40.95 <-27.14 PASS
11N20SISO Antl 2462 0~Reference 4.06 4.06 PASS
11N20SISO Antl 2462 30~1000 4.06 -57.01 <-25.94 PASS
11N20SISO Antl 2462 1000~26500 4.06 -41.04 <-25.94 PASS
11N40SISO Antl 2422 0~Reference -0.15 -0.15 PASS
11N40SISO Antl 2422 30~1000 -0.15 -57.71 <-30.15 PASS
11N40SISO Antl 2422 1000~26500 -0.15 -41.44 <-30.15 PASS
11N40SISO Antl 2437 0~Reference -0.37 -0.37 PASS
11N40SISO Antl 2437 30~1000 -0.37 -57.41 <-30.37 PASS
11N40SISO Antl 2437 1000~26500 -0.37 -40.12 <-30.37 PASS
11N40SISO Antl 2452 0~Reference -1.79 -1.79 PASS
11N40SISO Antl 2452 30~1000 -1.79 -56.77 <-31.79 PASS
11N40SISO Antl 2452 1000~26500 -1.79 -40.69 <-31.79 PASS
11AX20SISO Antl 2412 0~Reference -0.50 -0.50 PASS
11AX20SISO Antl 2412 30~1000 -0.50 -57.57 <-30.5 PASS
11AX20SISO Antl 2412 1000~26500 -0.50 -41.05 <-30.5 PASS
11AX20SISO Antl 2437 0~Reference -0.32 -0.32 --- PASS
11AX20SISO Antl 2437 30~1000 -0.32 -57.56 <-30.32 PASS
11AX20SISO Antl 2437 1000~26500 -0.32 -41.17 <-30.32 PASS
11AX20SISO Antl 2462 0~Reference 1.30 1.30 PASS
11AX20SISO Antl 2462 30~1000 1.30 -57.29 <-28.7 PASS
11AX20SISO Antl 2462 1000~26500 1.30 -41.14 <-28.7 PASS
11AX40SISO Antl 2422 0~Reference -2.04 -2.04 PASS
11AX40SISO Antl 2422 30~1000 -2.04 -57.51 <-32.04 PASS
11AX40SISO Antl 2422 1000~26500 -2.04 -39.78 <-32.04 PASS
11AX40SISO Antl 2437 0~Reference -2.54 -2.54 --- PASS
11AX40SISO Antl 2437 30~1000 -2.54 -56.94 <-32.54 PASS
11AX40SISO Antl 2437 1000~26500 -2.54 -41.09 <-32.54 PASS
11AX40SISO Antl 2452 0~Reference -0.68 -0.68 PASS
11AX40SISO Antl 2452 30~1000 -0.68 -57.17 <-30.68 PASS
11AX40SISO Antl 2452 1000~26500 -0.68 -40.92 <-30.68 PASS
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Agilers Specirum Aralyzer - Swept SA

o L
#Avg Type: AMS
Center Freq 2.412000000 G ik m;fnnm'm.-m

IFGain:Low Ehtten: 30 dB

Ref Offset 1851 dB
Ref 30.00 dBm

Center Freq|
2412000000 GHz
| —]|

Start Freq

Center 2.41200 GHz Span 30.00 MHz
#iRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

STATUS

11B-Ant1-2412-0~Reference-PASS

Agilers Specirum Aralyzer - Swept SA

s =
#Avg Type: AMS
Center Freq 515.000000 U = m;}!m!l‘:"m_m

IFGain:Low Ehtten: 10 dB

Ref Offset 1851 dB
Ref 18.51 dBm

Center Freq|
£15.000000 MHz

‘Start 30.0 MHz Stop 1.0000 GHz
#iRes BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

11B-Ant1-2412-30~1000-PASS

Agilers Specirum Aralyzer - Swept SA

=
= #Avg Type: AMS
Center Freq 13.750000000 ' Trig: Pree Run m;}!m!l‘:"m_m

ast ~w
IFGain:Low Ehtten: 10 dB

Ref Offset 1851 dB
Ref 18.51 dBm
A1

Center Freq|
13750000000 GHz|

Stop 26.50 GHz,
#VBW 300 kHz Sweep 2.438 s (30001 pts|

2412 70 GHz | 5741 dBm,
74856526 GHz | 40744 dBm |

= STATUS

11B-Ant1-2412-1000~26500-PASS
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Cente 3700 GHz
#Res BW 100 kHz

Agilers Specirum Aralyzer - Swept SA

=
Center Freq 2.437000000 GHz

Ref Offset 18.61 dB
Ref 30.00 dBm

#hvg Type: AMS
Trig: Fres Run AvglHold: 1010

#Atten: 30 dB

FNO: Fast ——
IFGain:Low

Center Freq|
2437000000 GHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

STATUS

#VBW 300 kHz

11B-Ant1-2437-0~Reference-PASS

‘Start 30.0 MHz
#Res BW 100 kHz

Agilers Specirum Aralyzer - Swept SA

s =
Center Freq 515.000000 MHz #avg Type

Ref Offset 18.61 dB
Ref 18.61 dBm

RMS
Dt foss e Trig: Froe Run AvglHold: 10M0

IFGain:Low Ehtten: 10 dB

Center Freq|
£15.000000 MHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

STATUS

#VBW 300 kHz

11B-Ant1-2437-30~1000-PASS

1

Agilers Specirum Aralyzer - Swept SA

=
Center Freq 13.750000000 GHz
PNO: F

Ref Offset 18.61 dB
Ref 18.61 dBm

#hvg Type: AMS
AvglHold: 1010

o Trig- Free Run
#Atten: 10 4B

IFGain:Low

Center Freq|
13750000000 GHz|

Stop 26.50 GHz|

#VBW 300 kHz Sweep 2.438 s (30001 pts|

T -
1 50 GHz | 4874 dBm
§ 40685 dBm
E 1
5
L]
7
8
9
0
1
= STATUS
11B-Ant1-2437-1000~26500-PASS
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Center 2.46200 GHz
#Res BW 100 kHz

Agilers Specirum Aralyzer - Swept SA

=
Center Freq 2.462000000 GHz

Ref Offset 18.72 dB
Ref 30.00 dBm

#hvg Type: AMS
Trig: Fres Run AvglHold: 1010

#Atten: 30 dB

FNO: Fast ——
IFGain:Low

Center Freq|
2 462000000 GHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

STATUS

#VBW 300 kHz

11B-Ant1-2462-0~Reference-PASS

‘Start 30.0 MHz
#Res BW 100 kHz

s =
Center Freq 515.000000 MHz #avg Type

Ref Offset 18.72 dB
Ref 18.72 dBm

Agilers Specirum Aralyzer - Swept SA

RMS
Dt foss e Trig: Froe Run AvglHold: 10M0

IFGain:Low Ehtten: 10 dB

NHZ
1dBm

Center Freq|
£15.000000 MHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

STATUS

#VBW 300 kHz

11B-Ant1-2462-30~1000-PASS

Al

=
Center Freq 13.750000000 GHz
PNO: F

Ref Offset 18.72 dB
Ref 18.72 dBm

Agilers Specirum Aralyzer - Swept SA

#hvg Type: AMS
AvglHold: 1010

o Trig- Free Run
#Atten: 10 4B

IFGain:Low

Center Freq|
13750000000 GHz|

Stop 26.50 GHz|

#VBW 300 kHz Sweep 2.438 s (30001 pts|

T -
1 2480 30 GHz | 7.089 dBm_
§ 25418 B0 GHz | 40,888 dBm
E 1 1
5
L]
7
8
9
0
1
= STATUS
11B-Ant1-2462-1000~26500-PASS
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