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802.11n HT20 802.11n HT40

——T—————
3

Center Freq 2.412000000 GHz

MFGain-Low

Ref Offset 6.41 dB
Ref 26.41 dBm

iCenter 2.412 GHz
#Res BW 1 MHz

Channel Power

14.62 dBm /20 MHz

Center Freq: 2.412000000 GHz
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#Amen: 30 dB

#VBW 3 MHz
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-58.39 dBm /Hz
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&
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Shenzhen DL Testing Technology Co., Ltd.

Report No

.. DL-20220217018E

5. POWER SPECTRAL DENSITY TEST

5.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section

Test Item

Limit

Frequency Range
(MHz)

Result

15.247

Power Spectral

Density

8 dBm
(in any 3KHz)

2400-2483.5

PASS

Spectrum Parameters Setting
Attenuation Auto
Span Frequency = the frequency band of operation

RB RBW > 3kHz

VB VBW > 3RBW
Detector Peak

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

5.1.4 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

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 Rea(g(ijrégml_)evel (Iaiénn:[) Result
Low -3.064 8 PASS

802.11b Moddle -2.844 8 PASS
High -3.673 8 PASS

Low -4.42 8 PASS

802.11g Moddle -4.421 8 PASS
High -4.461 8 PASS

Low -4.458 8 PASS

802.11n20 Moddle -3.564 8 PASS
High -5.859 8 PASS

Low -8.594 8 PASS

802.11n40 Moddle -7.302 8 PASS
High -8.284 8 PASS
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802.11b

802.11g

[ Fepigh Spectumm Aty - et 54
3

Center Freq 2.412000000 GHz
PRO:fast ~»- Trig: FreeRun
1FGainLaw aAtten: 30 4B

Ref Offset5.41 dB
Ref 20.00 dBm

Center 2.41200 GHz

Res BW 100 kHz #VBW 300 kHz*

Avg Typs: RMS
AvglHold: 100/100

Span 30.00 MHz
733

Mkr1 2.411 52 GHz|
-3.064 dBm

s (1001 pts)

[ Kesight Spectrum Ansiyzer - Swept 54
[

Center Freq 2.412000000 GHz
PNO:fast —»- Trig: FreeRun
1FGainLaw aAtten: 30 4B

Center 2.41200 GHz
#Res BW 100 kHz

#VBW 300 kHz*

“Avg Typs: RIS
AvglHold: 100100

733 ms {1001 pts)

Mkr1 2.406 96 GHz|
-4.420 dBm|

Span 30.00 MHz
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2412MHz
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IFGainLaw Atten: 30 dB
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#Res BW 100 kHz #VBW 300 kHz*
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Span 30.00 MHz
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AvglHold: 100100

PNO: Fast —»—  Trig: Free Run
IFGainLaw #Atten: 30 dB

Ref Dffset 628 dB
Ref 20.00 dBm
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Sweep 3.733ms (1001 pts)
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4.421 dBm

Span 30.00 MHz
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#Atten: 30 dB

NO: Fast —+—
IFGainLaw

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz"

Avg Type: RMS
AvglHold: 100/100

Mkr1 2.462 93 GHz|
-3.673 dBm

Span 30.00 MHz

Sweep 3.733 ms (1001 pts)
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#Atten: 30 dB

NO: Fast —+—
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Ref Dffset 635 dB
Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 100 kHz HVBW 300 kHz"

Avg Type: RMS
AvglHold: 100100

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)

2462MHz

2462MHz
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802.11n HT20

802.11n HT40

[ et Spectrum Anebyze: - Swest 54
3

Center Freq 2.412000000 GHz

Ref Offset 641 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

g Type: RMS
BN fast ~» Trig:FreeRun Avg[Held: 100/100
FGain-Low #Atten: 30 dB

‘Span 30.00 MHz
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sTATUS

[ Fepight Spectium Ansiyzer - Swept SA-
i
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Ref 20.00 dBm

Center 2.42200 GHz
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Center 2.43700 GHz
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-3.564 dBm|
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[ Vesight Spectum Anohyzer - Swept S8
&
Center Freq 2.437000000 GHz

Ref Dffset 628 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

Avg Typs: RMS

st -+ Trig: FresRun AvglHold: 100/100

PNO: Fa
IFGainLaw Atten: 30 dB

1

sty TN Ml

Span 60.00 MHz

#VBW 300 kHz" Sweep 7.467 ms (1001 pts)

2437TMHz

2437MHz

[ Kepight Spectnum Ansbyzer - Swegt 54
&

Center Freq 2.462000000 GHz

Offset 635 dB
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

Avg Type: RMS
NG Tast —+~  Trig: Free Run AvglHold: 100100
IFGainL ow sAiien: 30 d8

Span 30.00 MHz
Sweep 3.733 ms (1001 pts)

#VBW 300 kHz"

STATUS

[ Kesight Spectrum Anshyzer - Swept 54
[

Center Freq 2.452000000 GHz

Ref Offset 632 dB
Ref 20.00 dBm

Center 2.45200 GHz
#Res BW 100 kHz

03:33:23 PH
Avg Typs: RMS
NG Test -~ Trig: FreeRun AvglHold: 1001100
IFGaindow aAtien: 30 4B

e

Span 60.00 MHz

#VBW 300 kHz* Sweep 7.467 ms (1001 pts)

2462MHz

2452MHz

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dI-cert.com

Page 46 of 60



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-20220217018E

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

el Limit
Test Channel Bandwidth Result
(MHz) (MHz)
Low 8.66 0.5 Pass
802.11b Middle 9.64 0.5 Pass
High 9.027 0.5 Pass
Low 16.37 0.5 Pass
802.11g Middle 16.13 0.5 Pass
High 16.40 0.5 Pass
Low 16.52 0.5 Pass
802.11n HT20 Middle 17.29 0.5 Pass
High 17.10 0.5 Pass
Low 36.09 0.5 Pass
802.11n HT40 Middle 35.45 0.5 Pass
High 35.44 0.5 Pass
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802.11b

802.11g

[ Kersgt Spectrum Ansiyzes - Dscupied OW
&

I Gain:Low

Ref Offset 6.41 dB
Ref 26.41 dBm

Lot
e

[Se————

Center 2412 GHz
#Res BW 100 kHz
Occupied Bandwidth
13.482 MHz
-162.14 kHz
8.658 MHz

Transmit Freq Ermror
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: Free Run AvglHold: 1001100
#Amen: 30 4B

e R i
i,

#VBW 300 kHz

Total Power 21.3 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radia Std: None

Radio Device: BTS

Mkr1

T

2.411517 GHZ
5.1023 dBm

Sweep 3.333 ms|

[ Kersgt Spectrum Ansiyzes - Dscupied OW

Center Freq 2.412000000 GHz

I Gain:Low

Ref Offset 6.41 dB
Ref 26.41 dBm

Center 2412 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.398 MHz
-40.598 kHz
16.37 MHz

Transmit Freq Ermror
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: Free Run ‘Avg|Hold: 100100
#amen: 30 4B

#VBW 300 kHz

Total Power 20.6 dBm

99.00 %
-6.00 dB

% of OBW Power
x dB

Mkr3

e
Radio Std: None
Radio Device: BTS

2.420146 GHZ|
-2.0240 dBm

‘Span 30 MHz,
Sweep 3.333 ms

2412MHz

2412MHz

[ Veysight Spechum Anohyzer - Decupied DU
&
Center Freq 2.437000000 GHz
EGain:Low

Ref Offset 6.28 dB
Ref 26.28 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.380 MHz
59.528 kHz
9.636 MHz

Transmit Freq Ermror
x dB Bandwidth

r Freq: 2437000000 GHE
Trig: Free Run ‘AvglHold: 100/100
#Atten: 30 dB

#VBW 300 kHz

Total Power 21.5 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

Mkr3

o

2.441878 GHZ
-3.8833 dBm)|

Sweep 3.333 ms|

[ Kesight Spectrum Anshyzer - Dccupied BW
[

Center Freq 2.437000000 GHz

FGain:Low

Ref Offset 6.28 dB
Ref 26.28 dBm

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.383 MHz
-6.453 kHz
16.13 MHz

Transmit Freq Ermror
x dB Bandwidth

Canter Freq: 2437000000 GHz
Trig: Free Run ‘AvglHold: 100100
#Atten: 30 dB

#VBW 300 kHz

Total Power 21.7 dBm

% of OBW Power
x dB

o
Radio Std: None
Radio Device: BTS

44506 GHZ
0.43471 dBm

‘Span 30 MHz,
Sweep 3.333 ms

2437MHz

2437MHz

[ Kesight Spectrum Anshyzer - Dccupied BW
[

Center Freq 2.462000000 GHz

FGain:Low

Ref Offset 6.35 dB
Ref 26.35 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.499 MHz
-67.057 kHz
9.027 MHz

Transmit Freq Ermror
x dB Bandwidth

Canter Fraq: 2462000000 GHz
- Trig: Frae Run ‘AvglHold: 100/100
#Atten: 30 dB

A1

#VBW 300 kHz

Total Power 20.9 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

Mkr3

o =

2.466447 GHZ
-2.8517 dBm)|

Sweep 3.333 ms|

[ Kesight Spectrum Ansiyzer - Dccupied BW
[

Center Freq 2.462000000 GHz

FGain:Low

Ref Offset 6.35 dB
Ref 26.35 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.401 MHz
-28.157 kHz
16.40 MHz

Transmit Freq Ermror
x dB Bandwidth

Canter Freq: 2462000000 GHz
Free Run ‘AvglHold: 100100

- Trg:
Atten: 30 dB

#VBW 300 kHz

Total Power 21.1 dBm

% of OBW Power
x dB

o
Radio Std: None
Radio Device: BTS

Mkr3 2.470171 GHZ|
-1.8167 dBm

‘Span 30 MHz,
Sweep 3.333 ms

2462MHz

2462MHz
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802.11n HT40

802.11n HT20

03:29:40 PMFeb 16,

[ Kersgt Spectrum Ansiyzes - Dscupied OW
&

Radia Std: None

03:24:08 PM Feb 16,

Center Freq: 2.422000000 GHz
Trig: Free Run AvglHold: 1001100
Radic Device: BTS

[ Xepight Spectrum Anelyzes - Occupied BW
3

Center Freq 2.412000000 GHz Center Fr-:u:-mﬂwm GHz

Trig: Free ‘Avg|Hold: 1001100

#Amen: 30 dB

MFGain-Low

Ref Offset 6.41 dB
Ref 26.41 dBm

ooy 1
o Ay ¥ VR TR REN VIS PR R e

ICenter 2.412 GHz
#VBW 300 kHz

#Res BW 100 kHz
Occupied Bandwidth Total Power 20.3 dBm

17.599 MHz
-53.725 kHz
16.52 MHz

99.00 %
-6.00 dB

% of OBW Power

Transmit Freq Error
xdB

x dB Bandwidth

sTaTus

Radia Std: None

Radio Device: BTS

Span 30 MHz
Sweep 3.333 ms|

Center Freq 2.422000000 GHz

I Gain:Low

Ref Offset 6.38 dB
Ref 26.38 dBm

oo

Center 2.422 GHz
#Res BW 100 kHz

Occupied Bandwidth
36.265 MHz
-24.038 kHz

Transmit Freq Ermror
36.09 MHz

x dB Bandwidth

"'JWM-‘.\MA—‘«-M»‘-\“.‘

#Atten: 30 dB
Mkr1 2.422 GHz|

-18.447 dBm)|

1 lblhadpp ol

#VBW 300 kHz Sweep 6ms

Total Power 20.3 dBm
99.00 %
-6.00 dB

% of OBW Power
x dB

2422MHz

2412MHz

03:31:33 PMFeb 16,
Radio Std: None

03:26:03 PH Feh 16,

[ Kesight Spectrum Anshyzer - Dccupied BW
[

Center Freq 2.437000000 GHz

Canter Fraq: 2437000000 GHz

- Trig: Frae Run ‘AvglHold: 100/100
Radio Device:BTS

[ Xepight Spectnum Ansbyzer - Occupied W

Center Frag: 2437000000 GHz
Trig: Free Run AvglHold: 1001100

#Atten: 30 dB

FGain:Low

Center Freq 2.437000000 GHz
Mkr3

Ref Offset 6.28 dB
Ref 26.28 dBm

g

#VBW 300 kHz

ICenter 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth Total Power 22.2 dBm
17.564 MHz

-12.931 kHz
17.29 MHz

99.00 %
-6.00 dB

% of OBW Power

Transmit Freq Error
xdB

x dB Bandwidth

sTaTus

Radio Std: None

Radio Device: BTS

2 44563
2.44563 GHz Ref Offset 6.28 dB
Ref 26.28 dBm

-2.2462 dBm)|

Il

Span 30 MHz, Center 2.437 GHz
#Res BW 100 kHz

Sweep 3.333 ms|

Occupied Bandwidth
36.130 MHz

Transmit Freq Ermror
x dB Bandwidth

FGain:Low

6.237 kHz
35.45 MHz

#Atten: 30 4B
Mkr3 2.454729 GHz

-3.2446 dBm)|

"
w'W.rM'WL

Span 60 MHz,
#VBW 300 kHz Sweep 6ms

Total Power 21.9 dBm
99.00 %
-6.00 dB

% of OBW Power
x dB

2437MHz

2437TMHz

03:33:13 P

Radio Std: None

[ Kesight Spectrum Anshyzer - Dccupied BW
[

r Freq;: 2.452000000 GHz
un
Radio Device: BTS

Center Frag: 2.452000000 GHz
Trig: Free Run AvglHold: 1001100

#Atten: 30 dB

[ ¥epight Spectrum Ansbyzer - Occupied W
&

Center Freq 2.462000000 GHz

FGain:Low

Ref Offset 6.35 dB
Ref 26.35 dBm

\r.q-vo'L’Li""rf

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz
Total Power 19.8 dBm

Occupied Bandwidth
17.608 MHz

99.00 %
-6.00 dB

% of OBW Power
xdB

-39.222 kHz
17.10 MHz

Transmit Freq Error
x dB Bandwidth

sTATUS

Radio 51 Center Freq 2.452000000 GHz
Radio Device:BTS

Ref Offset 6.32 dB
Ref 26.32 dBm

¥
'y '
Mo, gt [ Jk'ﬂh W

Span 30 MHz, Center 2.452 GHz
#Res BW 100 kHz

Sweep 3.333 ms|

Occupied Bandwidth
36.150 MHz

Transmit Freq Ermror
x dB Bandwidth

FGain:Low

-39.545 kHz
35.44 MHz

Trig: Free R ‘AvglHold: 100/100
#Atten: 30 dB

Mkr3 2.469679 GHZ|

-6.5308 dBm|

ol ol skt
W

M‘MMMAL

Span 60 MHz,
#VBW 300 kHz Sweep 6ms

Total Power 20.4 dBm
99.00 %
-6.00 dB

% of OBW Power
x dB

2452MHz

2462MHz
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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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