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4.6 Out-of-band Emissions
Li

mit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
device is operating, the RF power that is produced 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 that the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the conducted power limits based on the use of
root-mean-square averaging over a time interval, as permitted under Section (b)(3) of §15.247 and RSS 5.4(4),
the attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits
specified in §15.209(a) and RSS-Gen are 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 utiizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Confiquration

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 emissionsand bandage
measurement data.

Test plot as follows:
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"~ Stop 3.000 GHz,
Sweep 284 ms (10000 pts)

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Center Freq 1. 515000[”]{) GHz
™

Ref Offset 0.9 dB

#Avg Type: Pur(RMS)
Trig: Free Run AvglHold: 211100

==
#Atten: 30 dB

Ref 20.00 dBm

Start 30 MHz

#Res BW 100 kHz

#VBW 300 kHz

MKr1 2

Frequency

Center Freq
1.515000000 GHz

StartFreq
30.000000 MHz

"~ Stop 3.000 GHz,
Sweep 284 ms (10000 pts)

Frequency

¥
r(RMS)
Trig: Free Run Au.guola 21100

#Atten: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

Stop Freq
25.000000000 GHz

CF Step|
GHz

FreqOffset
0Hz

Stop 25.00 GHz.
Sweep 210 (20000 pts)

Start 3.00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Center Freq 14.UUDDU[IE]{]0 GHz
PHO:F

Trig: Free Run
#Atten: 30 dB

e AvglHold: 2/100

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 3.00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Frequency

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

Stop Freq
26,000000000 GHz

CF S(ep

Stop 25.00 GHz
Sweep 2.10 (20000 pts)

3GHz-25GHz

3GHz-25GHz
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802.11b CH11

802.11g CHO1

Agilant Spoctrum Analyzar - Swept SA
g

Center Freq 2.462000000 GHz
P

—— Trig:Free Run
#Atten: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

" wa"“"

|
i
|
|
|
|
|
|
\

Center 246200 GHz

#Res BW 100 kHz

WJ"‘WJ

Span 40.00 MHz
#VBW 300 kHz Sweep 4.27 ms (8001 pts)

Frequency

CenterFreq
2,462000000 GHz

u.um Ept e [

Canter Freq 2.412000000 GHz ) ; #Avg Type: Pur(RMS) Frequancy
THO: Fast - Trig: Frea Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

CenterFreq
2412000000 GHz,

T
o WMJH'
|

Ll
W BT

I FreqOffset
|
|

0Hz|
| N I I

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

Reference

Reference

lg-lnm Spoctium Analgzes - Swupt SA

Center Freq 1. 515000[“]{) GHz
PHO:F

#Avg Type: Pur(RMS)
e Trig: Fres Run AvglHold: 211100
#Atten: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz

#Res BW 100 kHz

"~ Stop 3.000 GHz,
#VBW 300 kHz Sweep 284 ms (10000 pts)

Frequency

Center Freq
1.515000000 GHz

StartFreq

lg-lnm Spoctium Analgzes - Swupt SA

Center Freq 1.515000000 GHz =~ " Frequency
PNO: Fast Trig: Fres Run Avg|Hold: 20100

e
[FGainlow  #Atten:30 dB

Ref Offset 0.9 dB MKr1 :
Ref 20.00 dBm

Center Freq
1.515000000 GHz

StartFreq
30.000000 MHz

Start 30 MHz ) ) " Stop 3.000 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (10000 pts)

30MHz-3GHz

Ref Offset 0.9 dB

T 11259:37 PM
RMS) TRACE

#Avg Type: Pur(
Prorrast e Trig:FreeRun AvglHold: 2/100
[FGain-low  #Atten:30 dB

MKr1 24

Ref 20.00 dBm

Start 3.00 GH
#Res BW 100 kHz

Stop 25.00 GHz.
#VBW 300 kHz Sweep 2.10 s (20000 pts)

Frequency

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

Stop Freq
25.000000000 GHz

FreqOffset
0Hz

lg-lnm Spoctium Analgzes - Swupt SA

SENSEIT LIGNALT (ST
Center Freq 14.UUDUUUU{]0 GHz ) #BAvg Type: Pur(RMS) Frequency
PrOrast e Trig: Fres Run AvglHold: 2/100

[FGainlow  #Atten:30 dB
Ref Offset 0.9 dB MKkr1
Ref 20.00 dBm

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

Stop Freq
26,000000000 GHz

CF S(ep

Stop 25.00 GHz.
#VBW 300 kHz Sweep 2.10 s (20000 pts)

3GHz-25GHz

3GHz-25GHz
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802.11g CHO06 802.11g CH11

Agilant Spoctrum Analyzar - Swept SA Agilant Spoctrum Analyzar - Swept SA
L [ Z E i - ENSE I M 10633
Center Freq 2.462000000 GHz ~ R#avg Type: Pwr(RMS)

o Fast e Trig:Fres Run AvglHold: 100/100
[FGainow  #Atten: 30 dB

Center Freq 2.437000000 GHz
I rig: Frae Run

T
#Atten: 30 dB

Ref Offset 0.9 dB we G Ref Offset 0.9 dB
Ref 20.00 dBm 1 Ref 20.00 dBm

CenterFreq
2,462000000 GHz

CenterFreq
2437000000 GHz

|

|

I

|
o <z 2
LM‘M"'M it/ h " Man L T o
|
|
|

FreqOffset
0Hz

FreqOffset
0Hz

Center 2.43700 GHz ] Span 40.00 MHz Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

Reference Reference

Agilant Spoctium Analyzar - Swept SA
k =

Agilant Spoctium Analyzar - Swept SA
k =

01:04:20 PM Dec D4, F KN C
TRACE (it Center Freq 1.515000000 GHz i
T Trig: Free Run Avg|Hold: 201100

Fast ——
IFGain:Low #Atten: 30 dB

RL B
Center Freq 1.515000000 GHz
PHO:F

) #Avg Type: Pur(RMS)
toe Trig: Free Run AvglHold: 211100
#Atten: 30 dB
I 2 53
Ref Offset 0.9 dB MKr1 2
Ref 20.00 dBm

Ref Offset 0.9 dB
Ref 20.00 dBm

Center Freq Center Freq

1515000000 GHz| 1515000000 GHz|
— —
StartFreq StartFreq
30.000000 MHz 30.000000 MHz

Stop Freq
3000000000 GHz

Stop Freq
3000000000 GHz

CF Step|
000000 MHz|

CF Step|
000000 MHz|

Man M:

FreqOffset
0Hz,

|
Start 30 MHz "~ Stop 3.000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (10000 pts)

Start 30 MHz

"~ Stop 3.000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (10000 pts)

30MHz-3GHz 30MHz-3GHz

Agilant Spoctium Analyzar - Swept SA Agilant Spoctium Analyzar - Swept SA
T Qs T Qe

i, C SENSEINT LESNAUT D106t

Center Freq 14.000000000 GHz ) BAvg Type: Pur(RMS) Frequency
Prirast e Trig:Fres Run AvglHold: 2/100

[FGain-low  #Atten:30 dB

Center Freq 14.000000000 GHz N BAvg Type: Pur(RMS)
Prirast e Trig:Fres Run AvglHold: 2/100
[FGain-low  #Atten:30 dB

MK : R Offeet09 4B Mkr1 21.1025 G

Ref 20.00 dBm -47.488 dBm

Ref Offset 0.9 dB
Ref 20.00 dBm

Center Freq
14000000000 GHz

StartFreq StartFreq
3.000000000 GHz 1 3.000000000 GHz

Center Freq
14000000000 GHz

Stop Freq
25.000000000 GHz

[ StopFreq
265.000000000 GHz|

CF Step|
GHz

CF Step|
GHz

FreqOffset
0Hz

Start 3.00 G Stop 25.00 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (20000 pts)

Start 3.00 GH; Stop 25.00 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (20000 pts)

3GHz-25GHz 3GHz-25GHz
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802.11n(HT20) CHO1

802.11n(HT20) CHO06

Agilant Spoctrum Analyzar - Swept SA
o "

Center Freq 2.412000000 GHz
P!

WAvg Type: Pur(RMS]
= Trig:Frae Run AvglHold: 100/100
#Anen: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

CenterFreq
2412000000 GHz,

—
Tl ,IN!.I”‘“' ™

FreqOffset
0Hz

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.27 ms (8001 pts)

Agilant Spoctrum Analyzar - Swept SA
T "

T ENSE I i
Center Freq 2.437000000 GHz Ravg Type: Pur(RMS)

Ref Offset 0.9 dB
Ref 20.00 dBm

|
|
|
!
|
|
|
W

1 L
T i
|
Center 243700 GHz
#Res BW 100 kHz

01:10:44

Trig: Frae Run AvglHold: 100/100

PHO: Fast ——
IFGain:Low #Arten: 30 dB

Span 40.00 MHz
#VBW 300 kHz Sweep 4.27 ms (8001 pts)

Frequency

Auto Tune

CenterFreq
2437000000 GHz

StartFreq
2417000000 GHz

Stop Freq
2457000000 GHz,

CFStep
4.000000 MHz|
Man

FreqOffset
0Hz

Reference

Agilant Spoctium Analyzar - Swept SA
i (S T (510910 PMDeE 4 .
Center Freq 1.515000000 GHz ) BAvg Type: Pur(RMS) requency
st e Trig:Fres Run AvglHold: 211100
#Atten: 30 dB
Ref Offset 0.9 dB Mkr1 2.5
Ref 20.00 dBm

Center Freq
1.515000000 GHz

—
StartFreq

|
Start 30 MHz "~ Stop 3.000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (10000 pts)

Agilant Spoctium Analyzar - Swept SA
k =

RL B
Center Freq 1.515000000 GHz

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

PNO: Fast >~ Trig:Free Run
IFGainLow  #Atten: 30 dB

"~ Stop 3.000 GHz,
#VBW 300 kHz Sweep 284 ms (10000 pts)

Center Freq
1.515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
3000000000 GHz

CF Step|
000000 MHz|
M

30MHz-3GHz

30MHz-3GHz

g
T

fant Spoctrum Analyzer - Supt SA
Rl a3 A

Center Freq 14.000000000 GHz .

PRO:Fast >+ Trig: Free Run
[FGainlow  #Atten:30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

Stop Freq
25.000000000 GHz

CF Step|
GHz

FreqOffset
0Hz

Start 3.00 GH; Stop 25.00 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (20000 pts)

Agilant Spoctium Analyzar - Swept SA
k =

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 3.00 G|
#Res BW 100 kHz

: E SENSEINT LEHAT [T
Center Freq 14.000000000 GHz BAvg Type: Pur(RMS)

Prorrast e Trig:FreeRun AvglHold: 2/100
[FGain-low  #Atten:30 dB

Mkr1 21.121 2 GHz,
400 dBm

[ StopFreq
265.000000000 GHz|

|uoouooooo

Stop 25.00 GHz.
#VBW 300 kHz Sweep 2.10 s (20000 pts)

Frequency

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz,

CF Step|
GHz

3GHz-25GHz

3GHz-25GHz
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802.11n(HT20) CH11

802.11n(HT40) CHO3

Agilant Spoctrum Analyzar - Swept SA
e "
Center Freq 2.462000000 GHz
N
IFGain:

Ref Offset 0.9 dB
Ref 20.00 dBm

i
i
[
|
|
|
bk
I Al
|
|

Center 246200 GHz
#Res BW 100 kHz

WAvg Type: Pur(RMS]
Tast ~>- Trig:FreeRun AvglHold: 100/100
w

#Atten: 30 dB

2,442000000 GHz
[ StopFreq
2482000000 GHz

Span 40.00 MHz
#VBW 300 kHz Sweep 4.27 ms (8001 pts)

CenterFreq
2,462000000 GHz

StartFreq

CF Step
Man

FreqOffset
0Hz

Agilant Spoctrum Analyzar - Swept SA
T "

T
Center Freq 2.422000000 GHz

Ref Offset 0.9 dB
Ref 20.00 dBm

I
¥

Wﬁf‘ﬁmwﬂr

Center 242200 GHz
#Res BW 100 kHz

PHO: Fast ——
IFGain:Low #Arten: 30 dB

} . ) 1
A oo

WAvg Type: Pur(RMS]
Trig: Frae Run AvglHold: 100/100

0111601

Mkr1 2

Span 80.00 MHz

#VBW 300 kHz Sweep 8.00ms (8001 pts)

CenterFreq
2422000000 GHz

StartFreq
2:382000000 GHz

Stop Freq
2462000000 GHz,

CFStep
B.000000 MHz,
Man

FreqOffset
0Hz

Reference

Reference

Agilant Spoctium Analyzar - Swept SA
k =

RL B
Center Freq 1.515000000 GHz
PHO:F

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

L £1:13:04 PMDec 04,
#Avg Type: Pur(RMS) TRACE
e Trig: Fres Run AvglHold: 201100 T
#Atten: 30 dB
Mkr1 2

"~ Stop 3.000 GHz,
#VBW 300 kHz Sweep 284 ms (10000 pts)

Frequency

Center Freq
1.515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
3000000000 GHz

CF Step|
000000 MHz|

Man

FreqOffset
0Hz,

Agilant Spoctium Analyzar - Swept SA
k =

RL C
Center Freq 1.515000000 GHz .
NG fast e Trig:Fres Run Avg|Hold: 211100

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

==
IFGain:Low #Atten: 30 dB

MKr1 :

"~ Stop 3.000 GHz,

#VBW 300 kHz Sweep 284 ms (10000 pts)

Center Freq
1.515000000 GHz

StartFreq

30MHz-3GHz

30MHz-3GHz

Agilant Spoctium Analyzar - Swept SA
k =

Center Freq 14.000000000 GHz ) #avg Type: Pur(Rl
Prirast e Trig:Fres Run AvglHold: 21100
L ow #Atten: 30 dB

IFGain

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 5.00 GHz
#Res BW 100 kHz

1
r{RMS)

MKr1 2

"~ Stop 25.00 GHz,
#VBW 300 kHz Sweep 2.10 s (20000 pts)

Center Freq
14000000000 GHz

StartFreq
3000000000 GHz

Stop Freq
25000000000 GHz

FreqOffset
0Hz,

Agilant Spoctium Analyzar - Swept SA
k =

Center Freq 14.000000000 GHz

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 5.00 GHz
#Res BW 100 kHz

IFGain:Low #Atten: 30 dB

#Avg Type: Pur(RMS)
Prorrast e Trig:FreeRun AvglHold: 2/100

MKr1 :

"~ Stop 25.00 GHz,
#VBW 300 kHz Sweep 2.10 s (20000 pts)

Frequency

Auto Tune|

Center Freq
14000000000 GHz

StartFreq

FreqOffset
0Hz,

3GHz-25GHz

3GHz-25GHz
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802.11n(HT40) CHO6

802.11n(HT40) CH09

Agllm Ept e [

(01,1751 PMDBC D4,

Canter Freq 2437000000 GHz e Bavg Type: Pur(RMS]  Toace
O rast - Trig: Fres Run AvglHold: 100/100
IFGain:Low #Arten: 30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Center 243700 GHz
#Res BW 100 kHiz #VBW 300 kHz

Frequency

CenterFreq
2437000000 GHz

CFStep
B.000000 MHz,
Man

FreqOffset

Agllm Ept e [

Cemer Freq 2.452000000 GHz Ravg Type: Pur(RMS)

Ref Offset 0.9 dB
Ref 20.00 dBm

e Wb
I
|

Center 245200 GHz
#Res BW 100 kHz

NO: Fast ~+— Trig: Free Run AvglHold: 100/100
[FGainow  #Atten: 30 dB

Span 80.00 MHz
#VBW 300 kHz Sweep 8.00 ms (8001 pts)

Frequency

CenterFreq
2452000000 GHz

FreqOffset
0Hz

lplm Spoctium Analgzes - Swupt SA
Center Freq 1. 515000[”]{) GHz .
TorFast >+ Trig:Free Run
[FGaindow  #Atten:30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz ] ) " Stop 3.000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (10000 pts)

Center Freq
1.515000000 GHz

FreqOffset
0Hz,

mhm Spoctium Analgzes - Swupt SA

Center Freq 1. 515000[“]0 GHz

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

THO: Fast —» 1rig: Fres Run
[FGainlaw  #Atten: 30 4B

" Stop 3.000 GHz,
#VBW 300 kHz Sweep 284 ms (10000 pts)

Center Freq
1.515000000 GHz

AT [ERES
#Avg Type: Pur(RMS)
Prirast e Trig:Fres Run AvglHold: 2/100
[FGain-low  #Atten:30 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 3.00 GHz ] ) " Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.10 s (20000 pts)

Center Freq
14000000000 GHz

FreqOffset
0Hz,

Ref Offset 0.9 dB
Ref 20.00 dBm

Start 5.00 GHz
#Res BW 100 kHz

WAvg Type: Pur(RI
Prorrast e Trig:FreeRun AvglHold: 2/100
[FGain-low  #Atten:30 dB

MKr1 2

" Stop 25.00 GHz,
#VBW 300 kHz Sweep 2.10 s (20000 pts)

Center Freq
14000000000 GHz

FreqOffset
0Hz,

3GHz-25GHz

3GHz-25GHz






