Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-20221027009-2E

. POWER SPECTRAL DENSITY TEST

APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Item Limit Result
(MHz)
Power Spectral 8 dBm
15.247 2400-2483.5 PASS
Density (in any 3KHz)
Spectrum Parameters Setting
Attenuation Auto
Span Frequency = the frequency band of operation
RB RBW > 3kHz
VB VBW > 3RBW
Detector power averaging (rms) or sample detector (when rms not available).
Trace Max Hold
Sweep Time Auto
TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below,

DEVIATION FROM STANDARD
No deviation.

TEST SETUP

ELT SPECTRUM
ANALYZER

EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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TEST RESULTS
ANT1&ANT2

Reading Level(dBm) MIMO Power Limit
Mode Test Channel Result

Spectral Density (dBm)

Antennal | Antenna2 (dBm)

Low 15542 | -15.675 / <8 PASS
802.11b Middle 15710 | -15.740 / <8 PASS
High 16247 | -16.395 / <8 PASS
Low 20.030 | -19.994 / <8 PASS
802.11g Middle 19.993 | -19.729 / <8 PASS
High 20163 | -20.625 / <8 PASS
Low 19.859 | -20.471 17144 <8 PASS
ey Middle 20162 | -20.108 -17.125 <8 PASS
High 20477 | -20.467 -17.462 <8 PASS
Low 22134 | -22.463 -19.285 <8 PASS
paz.iin Middle 23202 | -23.334 -20.257 <8 PASS
High 20990 | -24.193 -19.292 <8 PASS
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Antenna 1:

802.11b

802.11g

T
R SENSEN [ AlGNAUTO
Center Fre 2 412000000 GHz Avg Type: RMS
i PNO: Fast —»—  Trig: FreeRun AvgHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.56 dB
Ref 20.00 dBm

Center 2.41200 GHz

Span 30.00 MHz|
f#Res BW 3.0 kHz

#VBW 10 kHz* Sweep 4.084 s (20000 pts)

T
R SENSEN [ AlGNAUTO
Center Fre 2 412000000 GHz Avg Type: RMS
i PNO: Fast —»—  Trig: FreeRun AvgHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 656 dB
Ref 20.00 dBm

Span 30.00 MHz|
Sweep 4.084 s (20000 pts,

#VBW 10 kHz*

sTATUS

2412MHz

2412MHz

qu\gMSpenmmAm\yﬂv
R [ SENSE:INT] [ \LIGN AUTO
Center Freq 2. 437000000 GHz Avg Type:
NOfast - Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.55 dB
Ref 20.00 dBm

Span 30.00 MHz|
Sweep 4.084 s (20000 pts)

#VBW 10 kHz*

usa. STATUS

qu\gMSpenmmAm\yﬂv
R [ SENSE:INT] [ \LIGN AUTO
Center Freq 2. 437000000 GHz Avg Type:
NOfast - Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.
Ref Offset 6.55 dB
Ref 20.00 dBm

Span 30.00 MHz|
#VBW 10 kHz* Sweep 4.084 s (20000 pts)

usa. STATUS

2437MHz

2437MHz

qu\gm Spenmm Analyzer
[ \LIGN AUTO

Center Freq 2462000000 GHz

Avg Type: RMS
PNO: Fast —>—  Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.5 dB
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

I status

Span 30.00 MHz|
Sweep 4.084 s (20000 pts)

i i ]
[ AonATo

Center Freq 2.46 00000 GHz ’ Avg Type: RMS
PNO:Fast —»— Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.5 dB
Ref 20.00 dBm

it \WWWWWMWM
|
|

Center 2.46200 GHz

Span 30.00 MHz|
#Res BW 3.0 kHz

#VBW 10 kHz* Sweep 4.084 s (20000 pts)

STATUS

2462MHz

2462MHz
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802.11n HT20 802.11n HT40

qu\gMSpenmm “Anelyzer - Swept A - KepsightSpetom Analyuv smmsa

[ \LIGN AUTO INT]

& R i
Center Freq 2. 412000000 GHz Cemer Freq 2. 422000000 GHz Avg Type: RMS
PNO: Fast - ig: Free Run Avg|Hold: 1001100
IFGain:Low #aten: 3048

Avg Type: RMS
PNO: Fast ~—»— Trig: FreeRun AvglHold: 1001100
IFGainiLow #Atten: 30 dB

Ref Offset 6.56 dB Mkr1 2.423 841 GHz|
Ref 20.00 dBm

Ref Offset 6.56 dB

Ref 20.00 dBm -22.134 dBm

WN\WMN\'WWWMJJ

Span 30.00 MHz| ICenter 2.42200 GHz ] Span 60.00 MHz|
# #VBW 10 kHz* Sweep 4.084 s (20000 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 8.168 s (20000 pts)
s staTUS s ysmas

2412MHz 2422MHz

qu\gMSp:nmmAm\yﬂv — B

E G T SENSEN ALIGN AUTC

Cenler Freq 2. 437000000 GHz Avg Type: RMS
PNO:Fast —»— Trig: FreeRun Avg|Hold: 100/100

IFGainLow #aten: 3048

R ENS| [ \LIGN AUTO

Center Freq 2. 437000000 GHz Avg Type: RMS
PNO:Fast —»— Trig: FreeRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB.

Ref Offset 6.55 dB
Ref 20.00 dBm

Ref Offset 6.56 dB
Ref 20.00 dBm

|
|
Mwmwwwmwwmwwwmwwmwww

|
|
|
\

Span 30.00 MHz| ICenter 2.43700 GHz ] Span 60.00 MHz|
# #VBW 10 kHz* Sweep 4.084 s (20000 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 8.168 s (20000 pts)
s staTUS s ysmas

2437MHz 2437MHz

T
SENSEN [ ALGNAUTO NSEINT ALIGN AUTG

Avg Type: Log-Pwr
PNO: Fast —»—  Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB

R
Type: RMS
=SIC Freq 2 462000000 Shz PNO: Fast ~»—  Trig: FreeRun AVGHold: 1001100
IFGain:Low #Atten: 30 dB
Mkr1 2.461 686 GHz|
Ref Offset 6,51 dB
Ref 20.00 dBm -20.990 dBm

Ref Offset 6.5 dB
Ref 20.00 dBm

T rmwmwww

Span 30.00 MHz| ICenter 2.45200 GHz Span 60.00 MHZ|
#VBW 10 kHz* Sweep 4.084 s (20000 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 6.328 s (20000 pts)
usc. staTus usc Iystaus

2462MHz 2452MHz
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Antenna 2:

802.11b

802.11g

T
R SENSEN [ AlGNAUTO
Center Fre 2 412000000 GHz Avg Type: RMS
i PNO: Fast —»—  Trig: FreeRun AvgHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.56 dB
Ref 20.00 dBm

Center 2.41200 GHz
f#Res BW 3.0 kHz

Span 30.00 MHz|
Sweep 4.084 s (20001 pts,

s i s
R

SENSEN [ AlGNAUTO
Center Fre 2 412000000 GHz Avg Type: RMS

i PNO: Fast —»—  Trig: FreeRun AvgHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.56 dB
Ref 20.00 d

Span 30.00 MHz|

#VBW 10 kHz* Sweep 4.084 s (20001 pts)

sTATUS

2412MHz

[ Keysight Spenmm Analyzer
R SENSE:INT] [ \LIGN AUTO

Center Freq 2. 437000000 GHz Avg Type: RMS
NOfast - Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.55 dB
Ref 20.00 dBm

Span 30.00 MHz|
#VBW 10 kHz* Sweep 4.084 s (20001 pts)

usa. STATUS

qu\gMSpenmmAm\yﬂv

R [ SENSE:INT] [ \LIGN AUTO

Center Freq 2. 437000000 GHz Avg Type: RMS
NOfast - Trig: FreeRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB.

Ref Offset 6.55 dB
Ref 20.00 dBm

|
|

‘1
wwwwmmwm wawmvwmw

MA |
i

#VBW 10 kHz*

usa. STATUS

Span 30.00 MHz|
Sweep 4.084 s (20001 pts)

2437MHz

2437MHz

qu\gm Spenmm Analyzer E

& [ \LIGN AUTO

Center Freq 2.46 00000 GHz ’ Avg Type: RMS
PNO:Fast —»— Trig: FreeRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB.

Ref Offset 6.5 dB

Ref 20.00 dBm -16.395 dBm)

Center 2.46200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

I status

Span 30.00 MHz|
Sweep 4.084 s (20001 pts)

qu\gm Spenmm Analyzer E

& [ \LIGN AUTO
Center Freq 2.46 00000 GHz ’ Avg Type: RMS
PNO:Fast —»— Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.
Mkr1 2.461 682 0 GHZ]

Ref Offset 6.5 dB -20.625 dBm)

Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

Span 30.00 MHz|
Sweep 4.084 s (20001 pts)

#VBW 10 kHz*

STATUS

2462MHz

2462MHz
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802.11n HT20

802.11n HT40

qu\gMsznmmAm\yﬂv —
& [ \LIGN AUTO
Center Freq 2. 412000000 GHz Avg Type: RMS

PNO:Fast —»— Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB.

Ref Offset 6.56 dB
Ref 20.00 dBm

Span 30.00 MHz|

#VBW 10 kHz* Sweep 4.084 s (20001 pts)

usa STATUS

- KepsightSpetom Analyuv smmsa

R T
Cenler Freq 2. 422000000 GHz

PNO: Fast ~—+~ Trig: FreeRun
IFGainLow #Atten: 30 dB

Ref Offset 6.56 dB
Ref 20.00 dBm

ICenter 2.42200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

usc [y sTatus

Span 60.00 MHz|
Sweep 8.168 s (40001 pts)

2412MHz

2422MHz

qu\gMsznmmAm\yﬂv —

R 3 ENSI T LIGN AUTO

Center Freq 2. 437000000 GHz Avg Type: RMS
PNO: Fast - AvglHold: 1001100

IFGain:Low #Atten: 30 dB.

Ref Offset 6.55 dB
Ref 20.00 dBm

\
|
wawmz\wwm\mvwm\\wwwwmw -

A

Span 30.00 MHz|

#VBW 10 kHz* Sweep 4.084 s (20001 pts)

usa. STATUS

B -
d T v ALIGN AUTC
Cenler Freq 2. 437000000 GHz Avg Type: RMS
PNO:Fast —»— : Free Run Avg|Hold: 100/100
IFGainLow #Atten: 30 dB
Mkr1 2.431 381 0 GHZ
Ref Offset 6.55 dB.
Ref 20.00 dBm -23.334 dBm

ICenter 2.43700 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

usc [y satus

Span 60.00 MHz|
Sweep 8.168 s (40001 pts)

2437MHz

2437MHz

SENSEIN [ aucnauTo

\vg Type: RMS
O:Fast ~»- Trig: FreeRun AvgHold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 6.5 dB
Ref 20.00 dBm

Span 30.00 MHz|
Sweep 4.084 s (20001 pts

usc. Iy status

NSEINT ALIGN AUTG

Avg Type: RMS
PNO: Fast —»—  Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 651 dB
Ref 20.00 dBm

(Center 2.45200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

usc Lgstatus

Span 60.00 MHz|
Sweep 8.168 s (40001 pts)

2462MHz

2452MHz
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. 6DB BANDWIDTH TEST

APPLIED PROCEDURES / LIMIT
FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequency Range(MHz) Result
, >= 500KHz
15.247(a)(2) Bandwidth \ 2400-2483.5 PASS
(6dB bandwidth)

TEST PROCEDURE

1. Set RBW =100 kHz.

2. Set the video bandwidth (VBW) 2RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 20 dB relative to the

maximum level measured in the fundamental emission.

DEVIATION FROM STANDARD

No deviation.

TEST SETUP

ELT SPECTRUM
ANALYZER

EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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TEST RESULTS
Channel Bandwidth (MHz)
Test CH Limit(KHz) Result
Antenna1 Antenna2
Low 7.737 8.191
802.11b Middle 8.914 7.569
High 7.672 8.005
Low 15.774 15.739
802.11g Middle 15.773 15.754
High 15.058 15.382
>500 Pass
Low 16.249 15.940
802.11n .
HT20 Middle 16.283 12.954
High 13.881 13.847
Low 22.589 30.032
802.11n .
HT40 Middle 34.996 35.087
High 35.110 35.049
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DL-20221027009-2E

802.11b

802.11g

[ Keysight Spectrum Analyzer - Occupied BW.
= =

[ ® Ac
Center Freq 2.412000000 GHz

Ref Offset 6.56 dB
Ref 26.56 di

H#Res BW 100 kHz
Occupied Bandwidth
12.960 MHz

253.86 kHz
7.737 MHz

Transmit Freq Error
x dB Bandwidth

EaT]

[ LIGN AUTO
Center Freq: 2.412000000 GHz
‘AvglHold: 1001100

Trig: Free Run
#Atten: 30 dB.

#VBW 300 kHz

Total Power

% of OBW Power
xdB

oo )
08:16:14 AM Oct 24, 2022
Radio Std: None

Radio Device: BTS

Sweep 3.333 ms|

23.3 dBm

99.00 %
-6.00 dB

[ Keysight Spectrum Analyzer - Occupied BW.

R Ac
Center Freq 2.412000000 GHz

Ref Offset 6.56 dB
Ref 26.56 dBm

H#Res BW 100 kHz
Occupied Bandwidth
16.343 MHz

58.350 kHz
15.77 MHz

Transmit Freq Error
x dB Bandwidth

il [ LIGN AUTO
Center Freq: 2.412000000 GHz
u ‘AvglHold: 1001100

#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
xdB

oo )
08:20:02 AM Oct 24, 2022
Radio Std: None

Radio Device: BTS

et

- Span 30 MHz
Sweep 3.333 ms|

20.3 dBm

99.00 %

2412MHz

2412MHz

qu\gMSpenmmAm\yﬂv Occupied BW
3

Center Frqu 437000000 GHz

#FGain:Low

Ref Offset 655 dB
Ref 26.55 dBm

s
w.v.wW“mMme

Center 2.437 GHz

Occupied Bandwidth
12.868 MHz
-239.87 kHz
8.914 MHz

Transmit Freq Error
x dB Bandwidth

EINT] [ LIGN AUTO
Center Freq: 2.437000000 GHz
‘AvglHold: 1001100

Trig: Free Run
#Atten: 30 dB.

#VBW 300 kHz

Total Power

% of OBW Power
xdB

oo )
08:17:28 AM Oct 24, 2022
Radio Std: None

Radio Device: BTS

Sweep 3.333 ms|

23.7 dBm

99.00 %
-6.00 dB

qu\gMSpenmmAm\yﬂv e

R [
Center Freq 2. 437000000 GHz

#FGain:Low

Ref Offset 655 dB
Ref 26.55 dBm

2 ) 3
el A e L NI M\x

i
vais
e

Center 2.437 GHz

Occupied Bandwidth
16.340 MHz
-45.749 kHz
15.77 MHz

Transmit Freq Error
x dB Bandwidth

[ LIGN AUTO
Center Freq: 2.437000000 GHz
—». Trig: FreeRun

#Atten: 30 dB

A1

#VBW 300 kHz

Total Power

% of OBW Power
xdB

‘AvglHold: 1001100

oo )
08:21:21 AM Oct 24, 2022
Radio Std: None

Radio Device: BTS

Mkr3 2.444841 GHz|
-3.3631 dBm)

e

Span 30 MHz
Sweep 3.333 ms|

20.5 dBm

99.00 %

2437MHz

2437MHz

S
Center Freq 2 462000000 GHz
#FGain:Low

Ref Offset 6.5 dB
Ref Bm

AT L T

#Res BW 100 kHz
Occupied Bandwidth
12.527 MHz

143.82 kHz
7.672 MHz

Transmit Freq Error
x dB Bandwidth

SENSEAN

Center Freq: uszoonoon o
Trig: Free Run
#Atten: 30 dB

vh

#VBW 300 kHz

Total Power

% of OBW Power
x dB

usc. T status

ey,

He Radio Std: None
AvglHold: 1001100
Radio Device: BTS

Mkr3 2.46598 GHz|
0.41375 dBm)

’3

Span 30 MHz;
Sweep 3.333 ms

22.4 dBm

99.00 %
-6.00 dB

[ KEys\gMSpedmmAna\y{er R

Center Freq 2 462000000 GHz

#FGain:Low

Ref Offset 6.5 dB
Ref 2 B

#Res BW 100 kHz

Occupied Bandwidth

16.258 MHz
25.280 kHz
15.06 MHz

Transmit Freq Error
x dB Bandwidth

SENSEIN
Center Freq: uszoonoon o
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
xdB

> 08:22:34 A
He Radio Std: None
AvglHold: 1001100
Radio Device: BTS

Mkr3 2.469554 GHz|
-3.5614 dBm)

Sweep 3.333 ms

19.6 dBm

99.00 %
-6.00 dB

2462MHz

2462MHz
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802.11n HT20

802.11n HT40

oo )

R AC SENSE:INT] | LIGN AUTO 08:24:01 AMOct 24,2022
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None

—». Trig: FreeRun ‘AvglHold: 1001100

#FGain:Low #Atten: 30 dB. Radio Device: BTS

[ Keysight Spectrum Analyzer - Occupied BW.

Ref Offset 6.56 dB
Ref 26.56 dBm

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 19.6 dBm
17.613 MHz

Transmit Freq Error 78.809 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.25 MHz xdB -6.00 dB

[ Keysight Spectrum Analyzer - Oceu =
7 R[S0 il G AUTC 08:29:10 AMOct 24, 2022
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

-
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 6.56 dB
Ref 26.56 dBm

W}J,;’UWNMW/’NI)'J

ICenter 2.422 GHz

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.6 dBm
35.412 MHz

Transmit Freq Error 120.00 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.59 MHz x dB -6.00 dB

usc satus

2422MHz

oo )
AC \LIGN AUTO 08:25:31 AMOct 24,2022
Center Freq 2.437000000 GHz : z Radio Std: None
e un ‘Avg|Hold: 1001100
#FGainiLow #Atten: 30 dB. Radio Device: BTS

Occupied BW

[ Keysight Spectrum Analyz
3

Ref Offset 6.55 dB
Ref 26.55 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 19.9 dBm
17.566 MHz

Transmit Freq Error -79.518 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.28 MHz xdB -6.00 dB

[ Keysight Spectrum Anslyzer - Oceu
T 3 S Tl
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB
Ref Offset 6.5 dB.
Ref 26.55 dBm

1
32 \Y 3
: WMM«MMWVM/WWWMMWQ

§ /
mmmw‘/

ICenter 2.437 GHz

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.4 dBm
35.820 MHz

Transmit Freq Error -75.494 kHz % of OBW Power 99.00 %
x dB Bandwidth 35.00 MHz x dB -6.00 dB

usc satus

2437MHz

2437MHz

[ Keysight Spectrum Analyzer - Occupied BW. 7
i R 500 A SENSEIN 08:27:32 AMOct 24,2022

R 3 10 A [__AGNAUTO
. Center Freq: 2.462000000 GHz Radio Std: None
Center Freq 2462000000 GHiz —»  Trig: FreeRun AvglHold: 1001100

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 65 dB
Ref 26.50 dBm
¥
) 3
I YOS S ey “/w-vwmv«/hwmhdw?nmw

b
MM\I‘\V\’WV»

Center 2.462 GHz Span 30 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 18.9 dBm
17.444 MHz

Transmit Freq Error 44.312 kHz % of OBW Power 99.00 %

x dB Bandwidth 13.88 MHz xdB -6.00 dB

T status

[E= s
INT ALIGN AUT 08:33:01 AMOCt 24,2022
Center Freq: 2.452000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 30 dB

Keysight Spectrum Analyzer - Occupied BW.

g R 500 A
Center Freq 2.452000000 GHz

Radio Device: BTS

Al

%)
,JMMMMNMM“MW»\JWWwMMMM'MM

ICenter 2.452 GHz

HRes BW 100 kHz #VBW 300 kHz Sweep 6 ms|

Occupied Bandwidth Total Power 18.9 dBm
36.019 MHz

Transmit Freq Error 7.826 kHz % of OBW Power 99.00 %
x dB Bandwidth 35.11 MHz xdB -6.00 dB

s istatus

2462MHz

2452MHz
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