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5.5POWER SPECTRAL DENSITY
FCC 47 CFR Part 15 Subpart C Section 15.247 (e)
RSS-247 Issue 2, Section 5.2(b)
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.

Test Requirement:

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:

Channel/ Power spec;ratl (Ijtle;nsity (dBm/3kHz)
Ola ower ..
Mode FTequency | <1so chain 0|S1SO_Chain 1| MIMO_ chain | W™t @3KHZ | o oo/ Fail
(MHz) (dBm)
0+1

12412) 4.340 5,094 8 Pass
IEEE 802.11b 6(2437) 4.264 4,544 8 Pass
11(2462) 2.839 4.826 8 Pass
1(2412) 1,081 9.061 8 Pass
IEEE 802.11g 6(2437) 11,020 8.862 8 Pass
11(2462) 1,409 8.574 8 Pass
1(2412) 3.940 11582 3195 8 Pass
IEEE 802.11n-HT20[  6(2437) 4,265 11.375 3.49 8 Pass
11(2462) 3,702 110.956 2.95 8 Pass
12412) 6.533 12,689 5.59 8 Pass
IEEE 802.11ax20 |  6(2437) 6.402 12.088 5.36 8 Pass
11(2462) 6.045 11,797 5.18 8 Pass

Remark:

1. Power with Duty Factor = Measured Power +_Dut3/ Cycle Factor

2. Total (Chain 0+1) = 10*log[(10°"*" ¥2%)+(10°"" 1%

3. Directional gain and the maximum conducted power spectral density limit see table below:
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Frequency Band Chain 0 Antenna Chain 1 Antenna Correlated chains Peak Power Limit
g y Gain (dBi) Gain (dBi) directional gain (dBi) (dBm)
2400 MHz to 2483.5 MHz 2.06 2.06 5.07 8.00

Basic methodology with N an transmit antennas, each with the same directional gain G ant dBi, being driven by Nanr
transmitter outputs of equal power. Directional gain is to be computed as follows:

If any transmit signals are correlated with each other,
Directional gain = Ganr + 10 log(N ant) dBi
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The test plots as follows:
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5.6 CONDUCTED OUT OF BAND EMISSION
FCC 47 CFR Part 15 Subpart C Section 15.247(d)
RSS-247 Issue 2, Section 5.5
Test Method: ANSI C63.10-2013 Clause 11.11
Limit: 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.
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:
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.

Test Requirement:

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: Pass
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The test plots as follows:
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0 nL .

Avg Type: Log-Pur
Y Trig: Free Run AvglHold:> 1010
#Atten: 30 dB

Peak Search

Ref Offset 10.5 dB
Ref 20.00 dBm

Peak Search

Stop 25.00 GHz
Sweep 2.387 s (40001 pts)

FUNCTIONVALUE &

H#Res BW 100 kHz #VBW 300 kHz

Next Pk Lel

Mkr—RefLvi

Avg Type: Log-Pur
Trig: Free Run AvglHold:> 1010

#Amen: 30 4B

Ref Offset 105 dB
Ref 20.00 dBm

=
it g

stk ottt ST

'Start 2.31000 GHz
H#Res BW 100 kHz

Stop 2.43000 GHz,
Sweep 11.53 ms (1001 pts)

FUNCTIONVALUE &

#VBW 300 kHz

W MODE TRE SCL E: 3
[N 11 f1  241320GHz|  3323dBm| |
N 1f 00 00 GHz, 31734 dBm

FUNCTION
1
2
3
4
5
8
7
8
9
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ul

<

Next Pk Le
Marker Delta;

SelectMarker

rJ
&
|i“

g
Fi

=

Agilent Spectrum Analyzer - Swept S&
B RL R

Ref Offset 105 dB
Ref 20.00 dBm

Center 2.43700 GHz
‘Res BW 100 kHz

Avg Type: Log-Pur
Trig: Free Run AvglHold:> 1010

Arten: 30 dB

0: Fast. Ly
IF Gain:L ow

Span 24.59 MHz

#VBW 300 kHz Sweep 2.400 ms (1001 pts)

Middle Channel

Peak Search

Next Pk Right
Next Pk Lef

N3 iy Uy R
TrgFreeRun  AvgHold>10M0
IFGain-L ow Atten: 30 dB
Ref Offset 105 dB Mkr1 19.587
Ref 20.00 dBm 42,

Marker Delta
Stop 25.00 GHz,
Mkr—CF R #VBW 300 kHz Sweep 2.387 s (40001 pts)
E FUNCTION WiDT =
N1 ] G 4 dB
Mkr—Ref Lvi

i

Peak Search

Next Pk Lel

Mkr—RefLvl
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Highest Channel

agilent Spectrum Analyzer - Swept SA

Peak Search

T y.
Marker 1 20.879325750000 GHz N Avg Type: Log-Pur
:Fast Ly 171G: Free Run AvglHold:>10/10
IFGain:Low #htten: 30 dB

Ref Offset 10.5 dB
Ref 20.00 dBm

Next Pk L.
Marker Delta
HRes BW 100 kHz #VBW 300 kHz . Mkr—CF
VR MODE TAC 0L X | FUNCTION WiDTH FUNCTION VALUE
I

v FUNCTIO!
B N |1 f 208793 GHz. 42,355 dBm
2 | B

Mkr—Ref Lvi

Agilent Spectrum Analyzer - Swept SA

o ; =r=] el o= iansi i i z1 (R

Marker 1 2.463204665000 GHz i Avg Typa: Log-Pur CLEE
TNO: Fast Ly 176 Frée Run AvglHold>10H0

IFGain-L ow #Amen: 30 dB

Ref Offset 105 dB
Ref 20.00 dBm

Next Pk Le

Mkr—RefLvi
ICenter 2.46200 GHz Span 24.59 MHz ﬂ

#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

s STATUS.

Aug Type: Log-Pur
Trig: Free Run AvglHold>10H0
Aan: 30 4B

Ref Offset 10.5 dB Mkr2
Ref 20.00 dBm

/
foud

ey

'Start 2.44500 GHz Stop 2.51000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.267 ms (1001 pts)
VKR MODE TR S0 % 3 FUNCTION | FUNCTION wiDTH FUNCTION VALUE A

= STATUS.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: Unit D/E of 9/F and 16/F, Block A, Building 6, Baoneng science and technology park, Longhua district, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.1



http://www.uttlab.com/

NiznTrust

Page 42 of 79 Report

No.: 210118001RFC-3

IEEE 802.11n-HT20

In-Band Reference Level

| Out of Band Emission

Lowest Channel

Agilent Spectrum Analyzer - Swept S&

Ref Offset 105 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

vg Type: Log-Pur
Y Trig: Free Run AvglHold:» 1010

NO: Fast 1
FGaindow _#Atten: 30 dB

Span 26.43 MHz m

Sweep 2.533 ms (1001 pts)

#VBW 300 kHz

2301 PM Mar 16, 2021
TRACE

Agilent Spectrum Analyzer - Swept SA
g Rl R
Trig: Free Run

Ref Offset 10.5 dB
Ref 20.00 dBm

Peak Search

Next Pk Right
Next Pk Lef

#VBW 300 kHz

A
AvglHold>100

QTP IO gEaT Peak Search

Mkr1 24,
-4

Next Pk Lel

Mkr—RefLvl

Marker Delta

Y Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pur
AvglHeld> 100

Ref Offset 10.5 dB
Ref 20.00 dBm

Mkr—Ref Lvi

SV RSPV PRSI R I R R

'Start 2.31000 GHz

#Res BW 100 kHz #VBW 300 kHz

VER MODE TRC STL X

jl N 1 fF] 241320 GHzl

Stop 2.43000 GHz,
Sweep 11.53 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
i FL

Ref Offset 105 dB
Ref 20.00 dBm

ICenter 2.43700 GHz
#Res BW 100 kHz

Aug Type: Log-Pur
Trig: Free Run AvglHeld> 1010

NO: Fast ()
FGaindow _#Atten: 30 dB

Span 26.45 MHz ﬂ

Sweep 2.533 ms (1001 pts)

#VEW 300 kHz

Trig: Free Run

PNO: Fast L)
" atten: 30 dB

IFGainLow

Avg Type: Log-Pur
AvglHeld> 100

Peak Search

Ref Offset 10.5 dB
Ref 20.00 dBm

Mkr1 20.7
-42.5
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Highest Channel

agilent Spectrum Analyzer - Swept SA

Peak Search

Marker 1 19.947944750000 GHz N Avg Type: Log-Pur
:Fast Lyt Trig: Free Run AvglHold> 1010
FGainow  #Atten: 30 dB

Ref Offset 10.5 dB
Ref 20.00 dBm

Next Pk L.
Marker Delta
Stop 25.00 GHz|
HRes BW 100 kHz #VBW 300 kHz . Mkr—CF
VR MODE TAC 0L | FUNCTION WiDTH FUNCTION VALUE
I

v FUNCTIO!
N 1.f 19, iz 42722 dBm
2 I I
Mkr—Ref Lvi

Agilent Spectrum Analyzer - Swept SA

o ; =r=] P CEE TR o, search

Marker 1 2.463242915000 GHz i Avg Typa: Log-Pur : CLEE
TNO: Fast Ly 176 Frée Run AvglHold>10H0

IFGain-L ow #Amen: 30 dB

Ref Offset 105 dB
Ref 20.00 dBm

Next Pk Le

Mkr—RefLvi
ICenter 2.46200 GHz Span 26.45 MHz ﬂ

#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)

s STATUS.

Aug Type: Log-Pur
Trig: Free Run AvglHold>10H0
Aan: 30 4B

MIED D
Ref Offset 105 dB Mkr2 2.
Ref 20.00 dBm

'Start 2.44500 GHz Stop 2.51000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.267 ms (1001 pts)
VER MODE TRC STL X 3 FUNCTION | FUNCTION wiDTH FUNCTIONWALUE &

1 ITEEEE] 2464 435 GHz 0.756 dBm
Al N T TfT 2483600GHz[  46080dBm[ [ T}
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