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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 specttraltdler;ssig (dBm/3kHz)
Ota .
Mode FTequency |50 chain 0|SISO._Chain 1| MIMO_ chain | H™t@3KHZ 1 b oo/ Fail
(MHz) (dBm)
0+1

1(2412) -6.819 -7.600 8 Pass
6(2437) -8.106 -8.863 8 Pass
IEEE 802.11b 11(2462) -7.809 -7.115 8 Pass
12(2467) -6.256 -8.447 8 Pass
13(2472) -10.350 -7.994 8 Pass
1(2412) -10.968 -13.269 8 Pass
6(2437) -9.568 -13.130 8 Pass
IEEE 802.11g 11(2462) -11.130 -13.411 8 Pass
12(2467) -13.577 -11.407 8 Pass
13(2472) -16.022 -12.072 8 Pass
1(2412) -10.521 -14.268 -8.99 8 Pass
6(2437) -11.825 -14.354 -9.90 8 Pass
IEEE 802.11n-HT20 11(2462) -10.987 -12.745 -8.77 8 Pass
12(2467) -12.027 -23.048 -11.70 8 Pass
13(2472) -16.836 -18.853 -14.72 8 Pass
3(2422) -12.666 -16.310 -11.11 8 Pass
6(2437) -12.932 -16.465 -11.34 8 Pass
IEEE 802.11n-HT40 9(2452) -12.839 -15.563 -10.98 8 Pass
10(2457) -15.451 -17.707 -13.42 8 Pass
11(2462) -18.404 -24.659 -17.48 8 Pass

Remark:
1. Power with Duty Factor = Measured Power + Duty Cycle Factor
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2. Total (Chain 0+1) = 10*log[(1QChain 0/10)+(1QChain 1/10)]
3. Directional gain and the maximum conducted power spectral density limit see table below:

Report No.: 190222017RFC-1

Frequency Band

Chain 0 Antenna
Gain (dBi)

Chain 1 Antenna
Gain (dBi)

Correlated chains
directional gain (dBi)

Peak Power Limit
(dBm)

2400 MHz to 2483.5 MHz

2.02

2.29

5.17

8.00

Unequal antenna gains, with equal transmit powers. Directional gain is to be computed as follows:

If transmit signals are correlated, then

Directional gain = 10 log[(10°G1 /20 + 10"G2 /20 + ..

. + 10°GN /20)"2 /NANT] dBi [Note the “20”s in the denominator of
each exponent and the square of the sum of terms; the object is to combine the signal levels coherently.]

The test plots as follows:

IEEE 802.11b

SISO_ Chain 0

SISO_ Chain 1

Channel 1

Agilent Spectrum Analyzer - Swept S
AL A o3
Avg Type: Log-Par

Marker 1 2.411209730000 GHz ¥
) Trig: Fras Run Avg|Hold> 10110

PNO: Wide
IFGainLow ©_#Atten: 20 dB

Ref Offset 105 dB.
Bidi Ref 20.50 dBm

.l

L) sl _\,xlﬂJJ-J-“h'*l”“'“Jl‘"'l
kL

ICenter 2.412000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz

=3 [gzmamns.

Span 12.16 MHz
Sweep 1.290 s (1001 pts)|

Peak Search

NextPeak|

lJAuLJJ

"'1_}‘ :

Center 2.412000 GHz
#Res BW 3.0 kHz

RL
Marker 1 2.411378055000 GHz
PHO:

Ref Offset 105 dB.
Bidiv  Ref 20.50 dBm

Agilent Spectrum Analyzer - Swept Sk

7.y 033020 £ M:
Avg Type: Log-Par T
e Trig: Free Run AvglHold=>10/10
IFGaindlow  #Atten: 30 B

Mkr1 2.411

T by,

Sk, | )
"
Al

Span 12.20 MHz

#VBW 9.1 kHz Sweep 1.294 s (1001 pts)

Agilent Spectrum Analyzer - Swept A
Gy

Marker 1 2.436635320000 GHz ] Avg Type: Log-Pur
NG wide Cy Trig: Free Run Avg[Hold>10/10
IFGain:Low

#ten: 20 4B

Ref Offset 10.5 dB.
dB/di Ref 20.50 dBm

p
[]
Jd st T

L'l'w Lo gt by,

) L

ICenter 2.437000 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

(03 15:56 £ Mar 06, 201!
T

Span 12.16 MHz
Sweep 1.290 s (1001 pts)

Center 2.437000 GHz
#Res BW 3.0 kHz

Marker 1 2.436172780000 GHz

[

E TER
Avg Type: Log-Pwr Peak Search
PND: Wide L 17ig:Free Run Avg[Hold:> 1010

IFGaindow #tten: 30 4B

Ref Offset 105 dB
Ref 20.50 dBm

‘1

RTATEAIC L

Mkr—RefLvl

Span 12.17 MHz

#VBW 9.1 kHz Sweep 1.291 s (1001 pts)

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888

Fax: +86-755-28230886

E-mail: info@uttlab.com

Http://www.uttlab.com



http://www.uttlab.com/

NiznTrust

Page 32 of 111

Report No.: 190222017RFC-1

Agilent Spectrum Analyzer - Swept S&
AL

Marker 1 2.463628502000 GHz

Ref Offset 105 dB
Ref 20.50 dBm

Center 2.462000 GHz
f#Res BW 3.0 kHz

PHO: Wide Cp
IFGainLow

Trig: Free Run
#Arten: 20 dB

#VBW 9.1 kHz

03:20;16 M Mar 08, 2018

Avg Type: Log-Pur
Avg|Hold>10110

Span 12.15 MHz
Sweep 1.289 s (1001 pts)|

Channel 11

Agilent Spectrum Analyzer - Swept S
I

Marker 1 2.462620415000 GHz

Peak Search

Ref Offset 105 dB
Ref 20.50 dBm

Center 2.462000 GHz

#Res BW 3.0 kHz

PHO: Wide: Ly
IFGainLow

A TR

#VBW 9.1 kHz

Y Trig: Free Run
#Atten: 30 dB

03:42:40 BM Mar 05, 2010

Avg Type: Log-Pur
Avg|Hold>10110

Span 12.17 MHz
Sweep 1.291 s (1001 pts)|

Peak Search

Agilent Spectrum Analyzer - Swept S
AL

Marker 1 2.467620058000 GHz
P

0:

Ref Offset 10.5 dB.
i Ref 20.50 dBm

Lt dnhied

Wide
IFGain:Low

> Hirten: 30 4B

o ll"‘l' L

#VBW 9.1 kHz

& 02:56/53 51 M 19, 2019
Avg Type: Log-Pur ™
Avg[Hold>1010

Mkr1 2.46

Wkl |

Span 12.16 MHz
Sweep 1.290 s (1001 pts)|
[

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 2.465978644000 GHz
PHD:

Ref Offset 10.5 dB.
Ref 20.50 dBm

L bl

: Wide |
IFGain:Low

Ja bt “

#VBW 9.1 kHz

> yatten: 30 48

| +-‘"“J“J““"-‘*“ il

iy 02:53,02 FM Mar 14, 2019
Avg Type: Log-Pur ™
Avg[Hold>1010

i L

Span 12.16 MHz
Sweep 1.290 s (1001 pts)|
[

Agilent Spectrum Analyzer - Swept S
AL

Marker 1 2.472619752000 GHz
PHD:

Ref Offset 105 dB.
Ref 20.50 dBm

i

ICenter 2.472000 GHz
#Res BW 3.0 kHz

: Viide Ly
IFGain:Low

Y Trig: Free Run
#Asten: 30 dB

p by

#VBW 9.1 kHz

Avg Type: Log-Pur
Avg|Hold> 10110

Span 12.15 MHz
Sweep 1.289 s (1001 pts)|

Marker 1 2.473617546000 GHz
PN

Ref Offset 105 dB.
Ref 20.50 dBm

L1

Center 2.472000 GHz
#Res BW 3.0 kHz

: Viide
IFGain:Low

il btk L

kY

W

#VBW 9.1 kHz

Y Trig: Free Run
HAeten: 30 4B

Avg Type: Log-Pur
Avg|Hold> 10110

1

FULLI J_A.MJ..lm.A,;,,J Ly

gy oy iy,
4
\

Span 12.16 MHz
Sweep 1.290 s (1001 pts)

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Fax: +86-755-28230886

Tel: +86-755-28230888

E-mail: info@uttlab.com

Http://www.uttlab.com



http://www.uttlab.com/

NiznTrust

Page 33 of 111

Report No.: 190222017RFC-1

|EEE 802.11g

SISO_ Chain 0

SISO_ Chain 1
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MIMO_ Chain 0

IEEE 802.11n-HT20

MIMO_ Chain 1
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Channel 12
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fiA ‘.\t--‘ m', \ r4""’|'l51"r«"“l‘r-""-”‘J‘r“g'Ju’y-'.

!

ICenter 2.46700 GHz
f#Res BW 3.0 kHz

Span 25.31 MHz

#VBW 9.1 kHz Sweep 2.685 s (1001 pts)|

Peak Search

;

Agilent Spectrum Analyzer - Swept S
0 AL B
Marker 1 2.466388720000 GHz

Ref Offset 105 dB
Ref 20.50 dBm

PHO: Fast
IFGainLow

#VBW 9.1 kHz

Peak Search

Avg Type: Log-Pur
Trig: Free Run Avg|Hold=>10/10
NextPeak

#Atten: 30 dB

Span 25.47 MHz
Sweep 2.702 s (1001 pts)|

Agilent Spectrum Analyzer - Swept S
& 03:01:02 5 Mar 14, 2019

Avg Type: Log-Pur

Avg|Hold> 10110

I
Marker 1 2.472000000000 GHz ¥
PRO:taxt [a TrigiFree Run
\FGain:Low __ #Atten: 30 dB

Ref Offset 106 dB.
0 dB/di Ref 20.50 dBm

Span 25.32 MHz

#VBW 9.1 kHz Sweep 2.687 s (1001 pts)

Ref Offset 105 dB.
Ref 20.50 dBm

PNO: Fast Cp)
IFGain:Low

#VBW 9.1 kHz

Avg Type: Log Pwr
Trig: Free Run Avg|Hold> 1010

#Atten: 30 B

Span 24.15 MHz
Sweep 2.562 s (1001 pts)
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IEEE 802.11n-HT40

MIMO_ Chain 0 | MIMO_ Chain 1

Channel 3

Agilent Spectrum Analyzer - Swept Sh
RL g
Marker 1 2.417081230000 GHz
PRO: Fast Lpo Trig:Free Run
IFGain:Low Atten: 20 4B

Ref Offset 105 dB
Ref 20.50 dBm

#VBW 9.1 kHz

17 08 GH

dBm

Span 52.89 MHz
Sweep 5.612 s (1001 pts)

Agilent Spectrum Analyzer - Swept S
I g
Marker 1 2.414179510000 GHz
PHO:Fast e TrigiFree Run
IFGain:Low _#Atten: 30 dB

Ref Offset 105 dB
Ref 20.50 dBm

#VBW 9.1 kHz

£ Y] D40
Avg Type: Log-Pur
Avg|Hold>10/10

Mkr1 241418 G
1

'lmm'l‘l:b;.

i

Span 53.57 MHz
Sweep 5.683 s (1001 pts)

Marker 1 2.429231785000 GHz
PNO: Fast Ly T
IFGain:Low

Ref Offset 10.5 dB.
Ref 20.50 dBm

’T
Wy

#VBW 9.1 kHz

Pvg Type: Log-Pr
Avg|Hold>10110

Mkr1 2.429
-13.3

Span 52.85 MHz
Sweep 5.607 s (1001 pts)|

Marker 1 2.429170750000 GHz i
PNO: Fast (g0 Trig:Free Run
IFGain:Low #Arten: 30 dB

Ref Offset 10.5 dB.
Ref 20.50 dBm

‘1

e “n'-‘l't““l‘\'l'\ﬂfm‘)"".‘l.w

#VBW 9.1 kHz

& 03102/03 £ M U5, 2019
Avg Type: Log-Pur ™
Avg[Hold>1010

Mkr12.42917 G
855 dBm

"
'rhllw wlﬂl[

I
¢ )h‘lﬂ'-l l

Span 53.63 MHz
Sweep 5.690 s (1001 pts)|

Peak Search

Marker 1 2.444245210000 GHz

PHO: Fast Ly
IFGainLow

Ref Offset 105 dB
Ref 20.50 dBm

Wittt

r.u

#VBW 9.1 kHz

J) CNET 03:35:58 PM Mar 08, 2019
Avg Type: Log-Par TRACE,
Avg|Hold>10/10
Mkr1 2.444 25 GH
-13, Bm|

Span 53.12 MHz
Sweep 5.636 s (1001 pts)

g AL

Marker 1 2.459823340000 GHz
PHO: Fast Cpt
IFGainLow

Ref Offset 105 dB
Ref 20.50 dBm

#VBW 9.1 kHz

Avg Type: Log-Pur
Avg|Hold>10/10

Mkr1 2

‘1

Span 53.22 MHz
Sweep 5.647 s (1001 pts)

Peak Search
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Agilent Spectrum Analyzer - Swept S
g iy 0504:46 P Mar 14, 2019
Marker 1 2.449183380000 GHz Avg Type: Log-Pur
PHO: Fast Ly TrigiFree Run Avg|Hold>10110
\FGain:Low __#Amen: 30 dB

Ref Offset 105 dB
Ref 20.50 dBm

Span 52.82 MHz

#VBW 9.1 kHz Sweep 5.604 s (1001 pts)|

[gsTarus.

Channel 10

Agilent Spectrum Analyzer - Swept S
I

Marker 1 2.464829250000 GHz

Peak Search

Ref Offset 105 dB
Ref 20.50 dBm

PHO: Fast
IFGainLow

£ LI 02,47,28 P Mar 14, 2019
Avg Type: Log-Pur
Trig: Free Run Avg|Hold>10110

" parten: 30 8

Span 53.63 MHz
Sweep 5.690 s (1001 pts)|

[gsTarus

#VBW 9.1 kHz

Peak Search

A 006,33 £ M 19, 2019
Avg Type: Log-Pur
res Run Avg|Hold> 10110

30 dB

Trig:

PNO: Fast Ly
IFGain:Low #Atten;

Ref Offset 105 dB.
Ref 20.50 dBm

o
it

\MI;W\‘{‘;'J.‘J}L\\'\",pln',llr;"‘#‘J[|'.1\‘l

Span 52.88 MHz
Sweep 5.610 s (1001 pts)

[gstarus

#VBW 9.1 kHz

Ref Offset 105 dB.
Ref 20.50 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

& 024527 £ Mar 19, 2019
Avg Type: Log-Pur
Avg|Hold> 10110

Span 53.18 MHz
Sweep 5.642 s (1001 pts)

[gsiatus

#VBW 9.1 kHz

Peak Search
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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.
j)  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) Set RBW =100 kHz.
b) Set VBW 2 300 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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SISO_ Chain O_ IEEE 802.11b

In-Band Reference Level

| Out of Band Emission

Channel 1

Agilent Spectrum Analyzer - Swept S
AL

Marker 1 2.411015202000 GHz
PND: Wide Ly
IFGain:Low

Ref Offset 105 dB.
0 dB/di Ref 30.50 dBm

ICenter 2.412000 GHz

#Res BW 100 kHz #VBW 300 kHz

Y Trig: Free Run
#Asten: 30 dB

Avg Type: Log-Ps
Avg|Hold> 10110

Span 12.16 MHz
Sweep 1.200 ms (1001 pts)

agilent Spectrum Analyzer - Swept $4
AL

Start Freq 30.000000 MHz )
" Y Trig: Free Run

" gatten: 30 4B

Ref Offset 10.5 dB
Ref 30.50 dBm

#VBW 300 kHz

& 314245 £ Mar 05, 2009
Avg Type: Log-Pur TRAZE
Avg[Hold>10110

Frequency

4.824 2 GHZ
6.283 dBm/

Stop 25.00 GHz,
Sweep 2.387 s (40001 pts)

FUNCTION | FUNCTION WIDTH FUNCTIDNVALLE_ ~

Marker 1 2.390000000000 GHz
PHO:

5 = Trig:Free Run
IFGain:Low

#hxten: 20 4B

-

Ref Offset 105 dB
Ref 20.50 dBm

bl
R Ll

'Start 2.31000 GHz
#VBW 300 kHz

iy et ts ot S

A
Avg Type: Log-Pur
Avg|Hold» 10110

oy

T
A

Stop 2.43000 GHz
Sweep 11.53 ms (1001 pts)|

FUNCTION | FUNCTION WIDTH

Agilent Spectrum Analyzer - Swept $A
Gy
Marker 1 2.436015364000 GHz
i

HO: Wide ©
IFGain:Low

Ref Offset 10.5 dB.
Ref 30.50 dBm

Center 2.437000 GHz
#Res BW 100 kHz

> Hirten: 30 4B

#VBW 300 kHz

Pvg Type: Log-Pr
Avg|Hold> 10110

Mkr1 2

Span 12.16 MHz
Sweep 1.200 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
AL

Marker 1 4.874180000000 GHz
PNO: F

IFGain:Low

Ref Offset 10.5 dB
Ref 30.50 dBm

#VBW 300 kHz

SSuounoswn s

T
#hAtten: 30 4B

Pvg Type: Log-Pr
Avg|Hold> 10110

FUNCTION | FUNCTION wiDTH

s
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