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5.5POWER SPECTRAL DENSITY

Test Requirement: FCC 47 CFR Part 15 Subpart C Section 15.247 (e)

Test Method: ANSI C63.10-2013 Clause 11.10.2

Limit: For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band
during any time interval of continuous transmission.

Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:
a) Set analyzer center frequency to DTS channel center frequency.
b) Setthe span to 1.5 times the DTS bandwidth.
c) Setthe RBW to: 3 kHz < RBW < 100 kHz.
d) Setthe VBW = 3 x RBW.
e) Detector = peak.
f)  Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum amplitude level within

the RBW.

j)  If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.
Test Setup: Refer to section 4.5.3 for details.

Instruments Used: Refer to section 3 for details
Test Results:

- o | Freq. CONDUCTED PSD (dBm/3kHz) PSD Limit mesul
oae Channe (MHz) Ant. 0 Ant. 1 Total (dBm/3kHz) esult

1 2412 -8.293 -6.632 N/A Pass

6 2437 -8.672 -7.944 N/A Pass

IEEE 802.11b 11 2462 -8.148 -7.252 N/A 8 Pass
12 2467 -7.088 -8.198 N/A Pass

13 2472 -6.985 -6.123 N/A Pass

1 2412 -9.603 -8.526 N/A Pass

6 2437 -9.664 -8.764 N/A Pass

IEEE 802.11g 11 2462 -10.933 -8.388 N/A 8 Pass
12 2467 -8.645 -9.914 N/A Pass

13 2472 -8.433 -10.431 N/A Pass

1 2412 -11.268 -12.800 -8.96 Pass

6 2437 -12.218 -12.198 -9.20 Pass

IEEE 802.11n-HT20 11 2462 -13.534 -11.823 -9.58 8 Pass
12 2467 -13.980 -12.249 -10.02 Pass

13 2472 -12.327 -13.200 -9.73 Pass

3 2422 -13.979 -12.584 -10.22 Pass

6 2437 -15.181 -15.087 -12.12 Pass

IEEE 802.11n-HT40 9 2452 -14.719 -13.825 -11.24 8 Pass
10 2457 -13.838 -13.971 -10.89 Pass

11 2462 -14.362 -14.317 -11.33 Pass

Remark:
1. Total (Ant 0+1) = 10*log[(10A" 0/10)+(10ANt 0/10)]
2. Directional gain and the maximum conducted power spectral density limit see table below:
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" iAtten: 30 dB

PHO: Fast .

IFGain-Low
Mkr12.444 8402 G

-15.181 dBm

’ 1
oty v,',w|.'-l1v'&‘N.‘wﬁh';‘{lﬁllﬂw‘fﬂfr,.r(;-pr}m

¥

Frequency

Span 53.70 MHz

#VBW 9.1 kHz Sweep 5.698 s (1001 pts)

avgT Frequency
Trig: Free Run AvglHold: 810

" Anen:20 4B

PNO: Fast
IFGain-Low

Ref Offset 108 dB
Ref 20.00 dBm

‘-‘AfRt1"l‘;\lllu\',\x‘.l‘ﬂ‘{‘#:‘f.

Span 54.57 MHz
Sweep 5.790 s (1001 pts)

STATUS.

Center 2.43700 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Ref Offset 108 dB
Ref 10.00 dBm

b

ICenter 2.45200 GHz
#Res BW 3.0 kHz

vg Type: Log-Pur

Trig: Free Run AvglHold>10H0

iAtten: 30 4B
Mkr1 2.446 94 G
14.719 dBm

1
e e, L
[l

Span 52.73 MHz
#VBW 9.1 kHz

Sweep 5.594 s (1001 pts)

Frequency

Auto Tune

Center Freq|
2.452000000 GHz|

A og-Pur
Trig: Free Run AvglHeld: 810

" Anen:20 4B

PNO: Fast
IFGain-Low
Ref Offset 108 dB
Ref 20.00 dBm

Center Freq
2.452000000 GHz

]

Span 52.71 MHz

Center 2.45200 GHz
# Sweep 5.593 s (1001 pts)

Res BW 3.0 kHz #VBW 9.1 kHz

STATUS.
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Agilent Spectrum Analyzer - Swept SA

Ref Offset 108 dB
Ref 10.00 dBm

l'n‘;'f.'i‘V"rmWA'r"

p‘m«ﬁ.».l'-“"ﬁ

Center 2.45700 GHz
#Res BW 3.0 kHz

TG R

Center Freq 2.457000000 GHz
PNO
F

vg Type: Log-Pur

Trig: Free Run AvglHold>10H0

Aan: 30 4B
Mkr1 2.4

N
li'\;uilt«'.lﬁ'-\lu,n,,,, 'M"‘W"'"m'rnﬂ#}.r‘ 1

Span 53.10 MHz
Sweep 5.634 s (1001 pts)

#VBW 9.1 kHz

Channel 10

Agjlent Spectrum Analyzer - Swept SA

T R
Center Freq 2.457000000 GHz

: Fast .
IFGain-Low

Frequency
Trig: Free Run
" Anen:20 4B
Auto Tune
Ref Offset 108 dB
Ref 20,00 dBm

Center Freq|
457000000 GHz|
StartFreq
2.430450000 GHz|
StopFreq
2.483550000 GHz,

CF Step)

#VBW 9.1 kHz

Avg Type: Log-Pur
AvglHold>10H0

Span 52.71 MHz
Sweep 5.593 s (1001 pts),

Ref Offset 108 dB
Ref 10.00 dBm

Center 246200 GHz
#Res BW 3.0 kHz

vg Type: Log-Pur

Trig: Free Run AvglHold: 8HO

#Aen: 30 4B

it ]

i

#VBW 9.1 kHz Sweep 5.695 s (10

Span 53.67 MHz

Agjlent Spectrum Analyzer - Swept SA
RL R

Center Freq 2.462000000 GHz
PNO:

Trig: Free Run
Atten: 20 4B

E=
IFGain-Low

Ref Offset 108 dB
Ref 20.00 dBm

s

I
hke b

Center 2.46200 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

01 pts)

AvglHold>100

Span 52.86 MHz
Sweep 5.609 s (1001 pts),

STATUS.
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5.6 CONDUCTED OUT OF BAND EMISSION

Test Requirement:
Test Method:
Limit:

Test Procedure:

Test Setup:
Instruments Used:
Test Results:

FCC 47 CFR Part 15 Subpart C Section 15.247(d)

ANSI C63.10-2013 Clause 11.11

In any 100kHz bandwidth outside the frequency bands in which the spread spectrum

intentional radiator in operating, the radio frequency power that is produced by the

intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the

band that contains the highest level of the desired power.

Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to the spectrum analyzer.

Use the following spectrum analyzer settings:

Step 1: Measurement Procedure REF

a) Setinstrument center frequency to DTS channel center frequency.

b) Set the span to = 1.5 times the DTS bandwidth.

c) Setthe RBW =100 kHz.

d) Setthe VBW =3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

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

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

Step 2: Measurement Procedure OOBE

a) SetRBW =100 kHz.

b) Set VBW 2300 kHz.

c) Detector = peak.

d) Sweep = auto couple.

e) Trace Mode = max hold.

f)  Allow trace to fully stabilize.

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

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Refer to section 4.5.3 for details.
Refer to section 3 for details
Pass
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The test plots as follows:

Ant. 0_ IEEE 802.11b
In-Band Reference Level | Out of Band Emission
Channel 1

Agilent Spectrum Analyzer - Swept SA

T : | SOURCE N -
Start Freq 30.000000 MHz Frequency

PNO: rast o Trig: Free Run T
FGaindow  #Atten: 30 4B
121177 7 Auto Tune|
Ref Offset 1 y
41.71

dB
Ref 20.00 dBm

Center Freq|
12515000000 GHz

StartFreq
30.000000 MHz|

Agilent Spectrum Analyzer - Swept SA
RL R

I = AheLis o 02:54:10PM Ao 31, 2022
. Avg Type: Log-Pur

Center Fred 2412000000 o (g} Trig: Free Run AvglHeld> 1010

[FGaindow ' #Atten: 30 dB

Frequency
Stop 25.00 GHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts]

VR WOGE TRE SCL
1 INERE]

Ref Offset 108 dB
Ref 20.00 dBm

Agilent Spectrum Analyzer - Swept SA
LG OF 02:57:5BFM Ao 31, 2022
TRAE

Cum : e
Start Frea 2.310000000 GHz [N M A e_

FGainLow  #Atten: 30 dB

Ref Offset 108 dB
Ref 20.00 dBm

iCenter 2.412000 GHz Span 12.18 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.200 ms (1001 pts)

= STATUS.

Stop 2.43000 GHz|
#VBW 300 kHz Sweep 11.53 ms (1001 pts)|

MER MODE_THC SLL

Agilent Spectrum Analyzer - Swept 54 gflent Spectrum Analyzer - Swept SA
RL gL

Center Freq 2.437000000 GHz Avg Type: Log-Pur AL ‘Start Freq 30.000000 MHz AvgType: Log-Pur : Frequency
PHO:

) Trig: Free Run AvglHold>10M0 T PHO: Fast Ly Trig: Free Run Avg|Hold:>10M0
IFGai #Aten: 30 dB #Aten: 30 dB
4 0 Auto Tune| 3 90 4
Ref Offset 108 d8 M b RetOffast10.9 4B Mkr1 2
Ref 20.00 dBm -910 Ref 20.00 dBm -4
Center Freq|
2437000000 GHz|
‘StartFreq
2430905000 GHz,

StopFreq
2443095000 GHz,

CF Step ) Stop 25.00 GHz,
1219000 MHz, HRe #VBW 300 kHz Sweep 2.387 s (40001 ps)
M, = =

WER MODE TRC SCL s

ICenter 2.437000 GHz Span 12.19 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.200 ms (1001 pts)
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