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4.6 Out-of-band Emissions

Limit

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 con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies 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.
Attenuation below the general limits specified in §15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum analyzer
to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandage
measurement data. And record the worst data in the report.

Test plot as follows:

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA22121600103

Antl:

Page 34 of

52

802.11b

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freq 2.412000000 GHz . #Avg Type: RMS
Pt raet e Trig: FreeRun AvglHold: 10110
IFGaindow #Atten: 30 dB
Ref Offset 10.24 dB Mkri 2.412 54 GH

Ref 30.00 dBm 3.389

Center Freq|
| 2412000000 GHz|

StartFreq|

2397000000 GHz|

Span 30,00 MHz,
#VBW 300 kHz ( 2.933 ms (1001 pts)

[ Keysight Spectrum Analyzer - Swept SA
AL
Center Freq 2.437000000 GHz
Fouintow

Ref Offset 10.26 dB
Ref 30.00 dBm

#iAvg Type: RMS
o~ Trig: FreeRun AvglHold: 10/10
#Atten: 30 dB
Mkr1 2.436 01 GH.
4.169

Span 30,00 MHz,

#VBW 300 kHz ( 933 ms (1001 pts)|

| 2437000000 GHz|

2422000000 GHz|

Center Freq|

StartFreq|

Reference

Reference

CHO1

CHO6

515.000000 MHz #Avg Type: RMS
ENO: fast -~ Trig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB
Ref Offset 10.24 dB Mkr1 640.03 MH
Ref 15.00 dBm -55.153

Center Freq|
515.000000 MHz

StartFreq
30.000000 MHz|

Stop 1.0000 GHz.
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

STATUS.

515.000000 MHz
FincLow

Ref Offset 10.26 dB
Ref 15.00 dBm

Start 0.0300 GHz
Res BW 100 kHz #VI

HAvg Type: RMS
= Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB
Mkr1 640.00 MH.
-55.573

Stop 1.0000 GHz.
BW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

STATUS.

Center Freq|
515.000000 MHz

StartFreq
30.000000 MHz|

30MHz-1GHz

30MHz-1GHz

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freg 13.750000000 GHz #Avg Type: RMS

PNO. Fast ~r- Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

MKr2 24.627 45 GHz
Ref Offset 10.24 dB ”
Ref 15.00 dBm -45.135 dBm

| CenterFreq,
| 13750000000 GHz|

StartFreq

1.000000000 GHz|

StopFreq|

‘Start 1.00 GHz Stop 26.50 GHz,
HRes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2438 s (30001 pts)

i

250~ o e =

YODE T ¥ F
3416 dBm
-45.135 dBm

241270 GHz
24627 45 GHz

'STATUS.

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freg 13.750000000 GHz

PNO: F

ast
IFGain:Low #Atten: 20 dB

Ref Offset 10.26 dB
Ref 15.00 dBm

#VBW 300 kHz Sweep (#Swp) 2438 s (30001 pts|

#Avg Type: RMS
o Trig: Free Run AvgHold: 1010

Stop 26.50 GHz

1 f 2437 35 GHz
26.120 05 GHz.

v B H P IVALUE =
4.246 dBm
-44.937 dBm

'STATUS.

1.000000000 GHz|

Center Freq|
13750000000 GHz

StartFreq

StopFreq|

1GHz -25GHz

1GHz -25GHz

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn

Web:http://www.cta-test.cn



Report No.: CTA22121600103 Page 35 of 52

802.11b 802.11g

[ Keysight Spectrum Anshyze - Swept 5 m [ Keysight Spectrum Anshyzer - Swept SA
AL 2 AL

Center Freq 2.462000000 GHz . #Avg Type: RMS ) Center Freq 2.412000000 GHz . SAvg Type: RMS

'PNO: Fast =+ Trig: FreeRun Avg|Hold: 10/10 'PNO: Fast ~+— Trig: FreeRun AvglHold: 10/10

IFGain:d ow #Arten: 30 dB IFGain:Low #Arten: 30 dB
Ref Offset 10.22 dB 5 Ref Offset 10.24 dB Mkr1 2 dj %.,EE GH
Ref 30.00 dBm 4.48 aiv  Ref 30.00 dBm -2.27¢

CenterFreq | CenterFreq
| 2462000000 GHz| | 2412000000 GHz|

StartFreq| StartFreq|

2447000000 GHz| 2387000000 GHz|
el / ety

W
Wi

Span 30,00 MHz, L 2 Span 30,00 MHz,
#VBW 300 kHz ( 2.933 ms (1001 pts) #VBW 300 kHz ( 933 ms (1001 pts)

Reference Reference

CHO11 CHO1

515.000000 MHz #Avg Type: RMS req 515.000000 MHz #Avg Type: RMS
RO Fast —+- Trig: Free Run ‘AvglHold: 10/10 e ey Trig: Free Run AvglHold: 10110
IFGainLow  #Atten: 20 dB \FGaindow  #Atten: 20 dB

Ref Offset 10.22 dB Mkr1 640.,00 MH Ref Offset 10.24 dB
Ref 15.00 dBm -56.677 dBm) i Ref 15.00 dBm
Center Freq | centerFreq

515.000000 MHz| | 515.000000 MHz|

StartFreq StartFreq
30.000000 MHz| 30.000000 MHz|

Stop 1.0000 GHz. i X Stop 1.0000 GHz.
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

STATUS.

STATUS.

30MHz-1GHz 30MHz-1GHz

[ Keysighe Spectrum Ansiyze - Swept 54
AL

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freq 13.750000000 GHz #Avg Type: RMS Center Freq 13.750000000 GHz #Avg Type:RMS
ENO: Fast ~+- T1ig: FreeRun AvglHold: 10/10 PNO. Fast —r- Trig: FreeRun AvglHold: 10/10
\FGainlow  #Atten: 20 dB \FGainLow #Atten: 20 dB

Ref Offset 10.22 8 Mkr2 24.917 30 GHz Ref Offset 10.24 d8
Ref 15.00 dBm -44.574 dBm| Bidiv Ref 15.00 dBm

| Center Freq Center Freq
| 13.750000000 GHz| | 13.750000000 GHz|
StartFreq StartFreq
1000000000 GHz, 1000000000 GHz,
StopFreq| StopFreq|

‘Start 1.00 GHz Stop 26.50 GHz,
HRes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2438 s (30001 pts)

i

250~ o e =

YODE T X ¥ FUl FUNCTION WIOTH FUR AUE -
246115 GHz 4.481dBm
24917 30 GHz 44 574 dBm

STATUS. 'STATUS.

1GHz -25GHz 1GHz -25GHz

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA22121600103

Page 36 of 52

802.11g

[ Keysight Spectrum Anshyzer - Swept 54
AL

Center Freq 2.437000000 GHz . #Avg Type: RMS
‘PHO: Fast ~+- Trig: FreeRun Avg|Hold: 10/10

|FGain:low  #Atten: 30 dB
n Mkr1 2.437 63 GH
Ref Offset 10.26 dB 2
Ref 30.00 dBm -1.276 dBm

Span 30,00 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.933 ms (1001 pts)

| CenterFreq|
| 2437000000 GHz|

StartFreq|

[ ] 2422000000 GHz!
PR 5 ---4
i .

[ Keysight Spectrum Anshyzer - Swept 54
AL

Center Freq 2.462000000 GHz
PNO:

Ref Offset 10.22 dB
Ref 30.00 dBm

: Fast —+
IFGainLow

#VBW 300 kHz

#iAvg Type: RMS
Trig: Free Run AvglHold: 10/10
#Atten: 30 dB

Mkr1 2.461 3
2

1

P u,,‘ J‘ Al\r."‘[nl;w,.‘ Wl

Span 30,00 MHz,
Sweep (#Swp) 2.933 ms (1001 pts)

Center Freq|
| 2462000000 GHz|

StartFreq|

2447000000 GHz|

Reference

Reference

CHO6

CH11

[ Keysighe Spectrum Ansiyze - Swept 54
RL

515.000000 MHz #Avg Type: RMS
PNO:

Fast —+- Trig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 20 dB

Mkr1 640.03 MH.

Ref Offset 10.26 dB
Ref 15,00 dBm -55.015 dBm|

Stop 1.0000 GHz.
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

515.000000 MHz|

Center Freq|

StartFreq
30.000000 MHz|

515.000000 MHz
Pl

Ref Offset 10.22 dB
Ref 15.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

prger—

\FC,«in-fcw #Atten: 20 dB

#VBW 300 kHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 10110

Mkr1 640.00 MH.
-55.073 dBm

Stop 1.0000 GHz.
Sweep (#Swp) 94.00 ms (30001 pts|

Center Freq|
515.000000 MHz

StartFreq
30.000000 MHz|

30MHz-1GHz

30MHz-1GHz

e Fieysight Spectrum Anabyzer - Swept SA
RL e ]
Center Freq 13.750000000 GHz ) Avg Type: RMS
FNO: Fast ~r- Trig: FreeRun Avg|Hold: 10110

IFGain:Low #Atten: 20 dB

Ref Offset 10.26 4B Mkr2 24.53; e
Ref 15.00 dBm -45.08

'Start 1.00 GHz Stop 26.50 GHz
HRes BW 100 kHz #VBW 300 KHz Sweep (#Swp) 2.438 § (30001 pts|

Y FUNCTION WIOTH FUNCTIONVALUE =
-0.704 dBm
-45.085 dBm

YODE TRC SCL

2.438 20 GH:
24535 65 GH:

~

2Bonnnnwms

STATUS.

| 13.750000000 GHz|

Center Freq|

StartFreq|

1.000000000 GHz|

StopFreq|

[ Keysight Spectrum Anshyzer - Swept &
RL

Center Freq 13,750000000 GHz
PHO: Fast ——
FGain:Low

#Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10
#Atten: 20 dB

Auto Tune|

Ref Offset 10.22 dB
Ref 15.00 dBm

Mkr2 24.532 25 GHz,
-43.718 dBm

#VBW 300 kHz Sweep (#Swp) 2.438 s (30001 pts

G o o
f 246115 GHz 0.447 dBm
f 24532 25 GHz. -43.718 dBm

| CenterFreq|
| 13750000000 GHz|

StartFreq|

1.000000000 GHz|

StopFreq|

'26.500000000 GHz|

Stop 26.50 GHz

TIONVALUE_»

1GHz -25GHz

1GHz -25GHz
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