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Shenzhen DL Testing Technology Co., Ltd.

802.11n HT20 802.11n HT40

[ eyt Spectrum Analyzer - Channel Power
AL

Center Freq 2.412000000 GHz

M Gain:Low

Ref Offset 7.06 dB
Ref 27.06 dBm

CEnler 2412 GHz

hannel Power

3.36 dBm /20 MHz

~»  Trig: Free
#Ame

R
Free AvglHold: 100/100

#VBW 3 MHz

Power Spectral Density

-69.65 dBm /Hz

[ eyt Spectrum Anshaer - Chanl Powsr
AL

Center Freq 2.422000000 GHz

12:47:41 P
Radio Sid: None

Radio Device: BTS

Ref Offset 7.06 dB
Ref 27.06 dBm

CEnler 2422 GHz

Channel Power

3.77 dBm /40 MHz

12:49:48 PN
et Fie ST Radio Std: None
Trig: Free Rur ‘Avg|Hold: 1001100

shtan: 3048 Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-72.25 dBm /Hz

2412MHz

2422MHz

] xm.,.nspmm malyzer - Charnl Power

Csmsr Freq 2.437000000 GHz

MFGain:Low

Ref Offset 7.05 dB
Ref 27.05 dBm

CEnler 2437 GHz

hannel Power

3.67 dBm /20 MHz

oq: 2.437000000 GHz
rig: Free Ru AvglHold: 1001100
#Atten: 30 dB

#VBW 3 MHz
Power Spectral Density

-69.34 dBm /Hz

] Kwnipedm “Anabyeer - Chanme Power

Csmsr Freq 2.437000000 GHz

MFGain:Low

124 o
Radio Std: None
Radio Device: BTS

Ref Offset 7.05 dB
Ref 27.05 dBm

CEnler 2437 GHz

Channel Power

3.80 dBm /40 MHz

124958 PhiNav 13,2023
37000000 GHz Radio Std: None
AvglHold: 100100

Trig: Free Run
#Atten: 30 dB Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-72.22 dBm /Hz

2437TMHz

2437MHz

[ Vepsght Spectnum Analyzer - Chanel Power
g L

Center Freq 2.462000000 GHz

MFGain:Low

Ref Offset 7 dB
Ref 18.00 dBm

CEnler 2462 GHz

hannel Power

3.05 dBm /20 MHz

Hz
Free Run AvglHold: 1001100

aAtten: 30 dB

#VBW 3 MHz

Power Spectral Density

-69.96 dBm /Hz

o
23

12:4 How 1
Radio Std: None

[ Kepinht Spectrum Anahyer - Channel Pawer
AL

Center Freq 2.452000000 GHz

Radio Device: BTS HIFGain:Low

Ref Offset 7.01 dB
Ref 27.01 dBm

Cenlar 2452 GHz

Channel Power

3.69 dBm /40 MHz

Cemer mu 2 452000000 GHz
- Trig: AvglHold: 100100

Atten: mua Radio Device: BTS

#VBW 3 MHz

Power Spectral Density

-72.33 dBm /Hz
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5. POWER SPECTRAL DENSITY TEST

5.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C
i o 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

5.1.1 TEST PROCEDURE

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

5.1.2 DEVIATION FROM STANDARD

No deviation.

5.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.1.4 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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5.1.5 TEST RESULTS

Mode Test Channel joaéirirr]g&_ﬁ;/)el (dBIFri1r/gilin) Result
Low -16.028 8 PASS

802.11b Middle -15.506 8 PASS
High -16.248 8 PASS

Low -20.65 8 PASS

802.11g Middle -19.572 8 PASS
High -20.285 8 PASS

Low -20.289 8 PASS

802.11n20 Middle -19.816 8 PASS
High -20.495 8 PASS

Low -20.923 8 PASS

802.11n40 Middle -21.302 8 PASS
High -22.216 8 PASS
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802.11b

802.11g

[ Keight Spectum Anaheer - Swvept S
g L

Center Freq 2.412000000 GHz
PNO:Fost —+—  T1ig: FreeRun
I Gain:Low @Atten: 30 4B
Ref Offset 7.06 dB
Ref 20.00 dBm

Center 2.41200 GHz
HRe: X #VBW 10 kHz*

vg Type: RMS
AvglHold: 1001100

Sweep 4.084 5 (20001 pts

r12.412 238 § GHz
-16.028 dBm

Span 30.00 MHz

[ Keysight Spectram Analyzer - Swept S

Center Freq 2.412000000 GHz

Ref Offset 7.06 dB.
Ref 20.00 dBm

/‘
anw"A‘fM

Center 2.41200 GHz
#Res BW 3.0 kHz

vg Type: RMS
AvglHold: 1001100

PNO:Fost —+—  T1ig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr1 2.411 343 0 GHz

-20.650 dBm

1

¢
AAAVAAVAVAAVAAAMAANY AAAMAAAAAAAY
f “I

'u“"'v""-'v‘M‘i

Span 30.00 MHz
#VBW 10 kHz* Sweep 4.084 5 (20001 pts)

[jgsTaTUS:

2412MHz

2412MHz

[ Vepsght Spectrum Anabizer - Swept 54
g L

Center Freq 2.437000000 GHz
PNO:Fost —+—  T1ig: FreeRun
I Gain:Low @Atten: 30 4B
Ref Offset 7.06 dB
Ref 20.00 dBm

Center 2.43700 GHz
HiRe: . #VBW 10 kHz"

vg Type: RMS
AvglHold: 1001100

Span 30.00 MHz

Sweep 4.084 s (20001 pts,

[ Keysight Spectram Analyzer - Swept S

Center Freq 2.437000000 GHz

Ref Offset 706 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

vg Type: RMS
PHOTFost ——  Trig: FresRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB

* 1
M, lf M

AAAMAAN
{ (|

AR

Span 30.00 MHz

#VBW 10 kHz* Sweep 4.084 5 (20001 pts)

2437MHz

2437MHz

[ eyt Spectrum Anabze - Swept 4
AL

Center Freq 2.462000000 GHz
PNO:Fost —+—  T1ig: FreeRun
IFGain:Low #Atten: 30 dB
Ref Offset 7 48

Ref 20.00 dBm

Center 2.46200 GHz
kK . #VBW 10 kHz"

Avg Type: RMS
AvglHold: 1001100

Span 30.00 MHz
Sweep 4.084 5 (20001 pts)

[ Feyught Spectrum Anaiyzer - Swept S4

Center Freq 2.462000000 GHz

Ref Offset 7 dB
Ref 20.00 dBm

'd
Wwwf

Center 2.46200 GHz
#Res BW 3.0 kHz

Avg Type: RMS
PHOTFost ——  Trig: FresRun AvglHold: 1001100

IFGain:Low #Atten: 30 dB

Mkr1 2.461 706
20

1

]
F"ﬁ"f'N'."IA"."J‘v“«"PM‘W W WW‘ILJN

Span 30.00 MHz

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

2462MHz

2462MHz

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email:

service@dl-cert.com Page 39 of 55



Shenzhen DL Testing Technology Co., Ltd.

Report No.: DL-20231111033E

802.11n HT20

802.11n HT40

[ eyt Spectnum Analyzer - Swept 54 =

T RMS
Center Freq 2.412000000 GHz e M:IH‘?WMW
IFGairLow #Anen: 30 dB
Ref Offset 7.08 0B Mkr1 2.41
Ref 20.00 dBm =

1
nw"u'\.ﬁ,l“|'¢\-;ﬁ,ﬂ,ﬁ.ﬂ;'b""" AV AN
f

(

A ‘,«‘Mﬁhlfkpmﬂ L ‘ﬂl.\f,‘;,,nmnu.‘,\..“u, y

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

s g sTaTus

Span 30.00 MHz
Sweep 4.084 s (20001 pts)

[ eyt Spectrum Anabze: - Swept 4 )

Avg Type: RMS
Center Freq 2.422000000 GHz . R .nv:m::;mrm

IFGain:Low #Atten: 30 dB

Mkr1 2.4

Ref Offset 7.06 dB
Ref 20.00 dBm

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

Span 60.00 MHz
Sweep 8.168 s (40001 pts)

2412MHz

2422MHz

Ty ————— e

) Avg Type: RMS
Center Freq 2.437000000 GHz . e AW:HM s
IFGainLaw Atten: 30 4B
Ref Offset 7.05 dB Mkr1
Ref 20.00 dBm

B

NS, S g

J

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

Span 30.00 MHz
Sweep 4.084 s (20001 pts)

[ Vepight Spectrum Anabizer - Swept 54 ()

) Avg Type: RS
Center Freq 2.437000000 GHz B g FresRun avgg\Hola:mrm

PNO
IFGain:Low #Atten: 30 dB

Ref Offset 706 dB
Ref 20.00 dBm

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

Span 60.00 MHz
Sweep 8.168 s (40001 pts)

2437TMHz

2437MHz

[ Kot Spectrum Anayzer - Suept 54
) Avg Type: RMS
Center Freq 2.462000000 GHz . e Aw:Hc\u s
IFGainLaw Atten: 30 4B
Ref Offset 7 dB Mkr1 2.46%
Ref 20.00 dBm =

4
A AMMARRAAA
,’Wf WA Nm W J‘,’\ﬁﬁ.ﬂ"ﬁ"\”ﬁ"{ WW [ W M’N 'f\"f\"|"\'\."."|-'u'.,’ul W Mp

i

Lyeaate |

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

Span 30.00 MHz
Sweep 4.084 s (20001 pts)

[ Kepsight Spectrum Anahyzer - Swept S

Avg Type: RMS
Center Freq 2.452000000 GHz R A::IH;IG: Ik
FGain:Low #Atten: 30 0B
Ref Offset 7.01 dB Mkr1 2.449 49

Ref 20.00 dBm -22.216 dBm

J ‘IJW |

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

Span 60.00 MHz
Sweep 2.168 s (40001 pts)

2462MHz

2452MHz
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6. 6DB BANDWIDTH TEST

6.1 APPLIED PROCEDURES /LIMIT
FCC Partl5 (15.247) , Subpart C

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

6.1.1 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.

6.1.2 DEVIATION FROM STANDARD

No deviation.

6.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.1.4 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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6.1.5 TEST RESULTS

e Limit
Test Channel Bandwidth (MH2) Result
(MHz)

Low 7.466 0.5 Pass

802.11b Middle 8.508 0.5 Pass
High 7.542 0.5 Pass

Low 15.766 0.5 Pass

802.11g Middle 16.037 0.5 Pass
High 15.105 0.5 Pass

Low 17.305 0.5 Pass

802.11n HT20 Middle 15.955 0.5 Pass
High 13.801 0.5 Pass

Low 31.295 0.5 Pass

802.11n HT40 Middle 32.541 0.5 Pass
High 35.086 0.5 Pass
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802.11b

802.11g

[ eyt Spectrum Anabzer - Occupied B9
AL

Center Freq 2.412000000 GHz

M Gain:Low

Ref Offset 7.06 dB
Ref 27.06 dBm

[

Center 2412 GHz
#Res BW 100 kHz
Occupied Bandwidth
12.830 MHz
39.618 kHz
7.466 MHz

Transmit Freq Error
x dB Bandwidth

‘Center Freq: 2.412000000 GHz
Trig: Free Run ‘Avg|Hold: 1001100
#Anen: 30 4B

#VBW 300 kHz

Total Power 15.0 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

o5 5558 2
Radio Std: None
Radio Device: BTS
Mkr3 2.415773 GHZ|
-6.9030 dBm

Sweep 3.333 ms|

[ Vet Spectrum Anatyce - Occupwed B0
{8
Center Freq 2.412000000 GHz
AFGain-Low

Ref Offset 7.06 dB
Ref 27.06 dBm

Tt

Center 2412 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.363 MHz
20.992 kHz
15.77 MHz

Transmit Freq Error
x dB Bandwidth

‘Center Freq: 2.412000000 GHz
Trig: Free Run ‘Avg|Hold: 1001100
#Anen: 30 4B

| e el
¥

#VBW 300 kHz

Total Power 14.5 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radio Std: None
Radio Device: BTS
Mkr3 2.419 GHZz|
-8.9714 dBm|

Span 30 MHz,
Sweep 3.333 ms|

2412MHz

2412MHz

[ Keymight Spectrum Anaheer - Occupied B
g L

Center Freq 2.437000000 GHz

MFGain:Low

Ref Offset 7.05 dB
Ref 27.05 dBm

Voimnrnde

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
12.567 MHz
-131.40 kHz
8.508 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 2.437000000 GHz
Tr Run AvglHold: 100100
#Atten: 30 dB

#VBW 300 kHz

Total Power 15.4 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

ElE=
106:21:37 PH o 05, 2
Radio Std: None
Radio Device: BTS
Mkr3 2.441122 GHZ
-7.2181 dBm|

AT A A

Span 30 MHz,
Sweep 3.333 ms|

[ Veysight Spectrum Anatyzer - Ocupied B
kL
ter Freq 2.437000000 GHz
AFGain:Low

Ref Offset 7.05 dB
Ref 27.05 dBm

Bty

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.345 MHz
-21.465 kHz
16.04 MHz

Transmit Freq Error
x dB Bandwidth

2437000000 Gz
Tr AvglHold: 100100
#Atten: 30 dB

#VBW 300 kHz

Total Power 13.9 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

106:26:3% PM Nav 06,
Radio Std: None

Radio Device: BTS
Mkr3 2.444997 GHZ
-13.381 dBm|

Sweep 3.333 ms|

2437MHz

2437MHz

[ Keymight Spectrum Anaheer - Occupied B
g L

Center Freq 2.462000000 GHz

MFGain:Low

Ref Offset T d8
Ref 27.00 dBm

Istmraniyaphiline

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
12.256 MHz
-24.825 kHz
7.542 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 2.462000000 GHz
s~ Trig: Free Run Avg|Hold: 100100
@Atten: 30 dB

#VBW 300 kHz

Total Power 14.1 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

=T

0523 22t 0,2
Radio Std: None
Radio Device: BTS

Mkr3 2.46574

Sweep 3.333 ms|

[ Veysight Spectrum Anatyzer - Ocupied B
kL
ter Freq 2.462000000 GHz
AFGain:Low

Ref Offset T d8
Ref 27.00 dBm

Rt

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.292 MHz
-5.079 kHz
15.10 MHz

Transmit Freq Error
x dB Bandwidth

2452000000
Trig: Fres Run
#Atten: 30 dB

Gz
AvglHold: 100100

#VBW 300 kHz

Total Power 13.7 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

PH o,

Radio Std: None

Radio Device: BTS

r3 2.469547 GHz
.9989 dBm)|

‘f-‘rv"“'»‘a"w’r-&,

Span 30 MHz,
Sweep 3.333 ms|

2462MHz

2462MHz
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802.11n HT20

802

.11n HT40

[ epight Specinum Anahyzer - Occupied BW.
AL

Center Freq 2.412000000 GHz

FGsin:Low

Ref Offset 7.06 dB
Ref 27.06 dBm

o

Center 2412 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.598 MHz
12.683 kHz
17.31 MHz

Transmit Freq Error
x dB Bandwidth

s Trig: Free

Center Freq: 2.412000000 GHz
un

AvglHold: 1001100
#Aren: 30 dB

#VBW 300 kHz

Total Power 13.5 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

fpsrams

06:36:26 P N 5,
Radio Std: Nane

Radio Device: BTS
2.420665 GHZ|
-11.003 dBm|

Sweep 3.333 ms]

[ eyt Spectrum Anabzer - Occupied B9
AL

Center Freq 2.422000000 GHz

M Gain:Low

Ref Offset 7.06 dB
Ref 27.06 dBm

Lyttt
Center 2422 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.743 MHz

42.622 kHz
31.30 MHz

Transmit Freq Error
x dB Bandwidth

‘Center Freq: 2.422000000 GHz
Trig: Free Run
#Anen: 30 4B

T

L"i%w‘ﬁh‘mw.‘q"m%ﬁ‘ '

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Tgsams

‘Avg|Hold: 1001100

14.4 dBm

0641343 PM N O
Radio Std: None

Radio Device: BTS
2.43769 GHz|
962 dBm

2412MHz

2422MHz

[ Keymioht Spectnum Analyeer - Occupied B
g L

Center Freq 2.437000000 GHz

MFGain:Low

Ref Offset 7.05 dB
Ref 27.05 dBm

y
aventiyt

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.538 MHz
-35.581 kHz
15.96 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2437000000 GHz
Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

#VBW 300 kHz

Total Power 13.8 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

ElE=
06:38:14 PhNow 06, 2023
Radio Std: None
Radio Device: BTS
Mkr3 2.444
-12.203 dBm

Sweep 3.333 ms

[ Keymight Spectrum Anaheer - Occupied B
g L

Center Freq 2.437000000 GHz
AFGain:Low

Ref Offset 7.05 dB
Ref 27.05 dBm

Jlesdlemstrlly

b

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
35.701 MHz
-2.656 kHz
32.54 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 2.437000000 GHz
AvglHold: 100100

Trig: Fres Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

13.4 dBm

054337 P
Radio Std: None
Radio Device: BTS
Mkr3 2.453268 GHz|
-13.828 dBm|

99.00 %
-6.00 dB

2437TMHz

2

437MHz

[ Keymioht Spectnum Analyeer - Occupied B
g L

Center Freq 2.462000000 GHz

MFGain:Low

Ref Offset 7 dB
Ref 27.00 dBm

et st | e Age
W

ol B M

gt e g

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.493 MHz
-7.694 kHz
13.80 MHz

Transmit Freq Error
x dB Bandwidth

r Freq: 2.462000000 GHz
Free Run AvglHold: 1001100
#Atten: 30 dB

itk

#VBW 300 kHz
Total Power 12.5 dBm
% of OBW Power 99.00 %
x dB

06:39:42 P bow 0, 20
Radio Std: None

Radio Device: BTS
Mkr3

Sweep 3.333 ms

[ Keymight Spectrum Anaheer - Occupied B
g L

Center Freq 2.452000000 GHz
AFGain:Low

Ref Offset 7.01 dB
Ref 27.01 dBm

[—— e

Center 2.452 GHz
#Res BW 100 kHz

Occupied Bandwidth
35.886 MHz
-62.033 kHz
35.09 MHz

Transmit Freq Error
x dB Bandwidth

Cante 245200000
Trig: Fres Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

0 GHz
AvglHold: 100100

PN 06, 21
Radio Std: None

Radio Device: BTS
Mkr3 2.469481 GHz|
-10.573 dBm|

12.7 dBm

99.00 %
-6.00 dB

2462MHz

2452MHz
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7. ANTENNA REQUIREMENT
7.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device.

7.2 EUT ANTENNA

The EUT antenna is Internal Antenna, It comply with the standard requirement.
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8. TEST SEUUP PHOTO

Radiated Measurement Photos

—
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Conducted Measurement Photos
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9. EUT PHOTO
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