Shenzhen DL Testing Technology Co., Ltd. Report No.: DLE-250814011R

802.11n20 - Lowest channel

[ Keysight Spectrum Analyzer - Swept SA

Key;\ght Spedmm Ana\y‘zer sw=p¢ SA

X RL [ RE [500 AC | | [ SENSE:PULSE] ALTGN AUTO -

Center Freq 2.377000000 GHz - #Avg Type: RMS
PNO: Fast —+—  Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 30 dB

| SENSE:PULSE| [ ALIGNAUTO |
Center Freq 2 412 00000 GHz 5 #Avg Type: RMS
PNO: Fast -»—  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB Mkr1 2.419 477 5 GHz

Ref 20.00 dBm

Ref Offset2.34 dB

Ref 20.00 dBm -12.979 dBm)

Start 2.32700 GHz
#Res BW 100 kHz

KR MDDE TRC| SoL 5 FUNCTION VALUE B
(4[] 2 419 4775 GHz 12 979 dBm
z I!lllll 2.400 000 0 GHz 52 011 dBm
[ N [1]f] 23000000GHz|  58858dBm| [ |
4 N [1]f] 2.369 895 0 GHz 56 624 dBm ——_
5 @ ]

Center 2.41200 GHz Span 30.00 MHz 1 S S E -
f¥Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts . g

B3 STATUS usc sTATUS

s Keysight Sp:nmm Ana\y‘zar Sw:pt sA

3 ALIGNAUTO | i RL | Re 3 ULSE] [ amnato |

Center Freq 2 462 00000 GHz #Avg Type: RMS A #Avg Type: RMS
PNO fast —»—  Trig: FreeRun Avg[Hold: 100100 ’ PNO: fast —»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB Ref Offset 2.36 dB
Ref 20.00 dBm -11.882 Ref 20.00 dBm

#VBW 300 kHz

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
B N [1]¢] 2 459 485 0 GHz 12 550 dBm [ ]
2 | N [1]f] 24835000 GHz [ 59841dBm| [ [
; IMEENEE! 25000000GHz|  60477dBm| | [ ]
Iy N [1] ] 249767756 GHz 55824dBm| [
- — 8

Center 2.46200 GHz Span 30.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts) <

NsG = STATUS
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802.11n40 - Lowest channel

[ Keysight Spectrum Analyzer - Swept SA

[ AIGNAUTO |
#Avg Type: RMS
Avg|Hold: 100/100

: Free Run

T
IFGain:Low ﬂAnen 30 dB

Mkr1 2.424 481 0 GHZ

Ref Offset 2.34 dB -14.564 dBm|

Ref 20.00 dBm

Span 60.00 MHz
Sweep 8.000 ms (40001 pts

Center 2.42200 GHz
f#Res BW 100 kHz #VBW 300 kHz

AIGNAUTO |
#Avg Type: RMS
AvglHold: 1001100

SENSE:PULSE]

X RL | RE [ ac |
Center Freq 2.402000000 GHz

PNO: Fast ~—»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset2.34 dB
Ref 20.00 dBm

KR MDDE TRC| SCL| FUNCTION VALUE B

[1]f] 2. 419 472 5 GHz -14. 290 dBm

B3 STATUS

[ Keysight Spectrum Anal

[~ | TEns [ [ agonaro [
#Avg Type: RMS
Avg[Hold: 100100

Mkr1 2.443 256 5 GHz|

Ref Offset 2.34 dB -14.015 dBm|

Ref 20.00 dBm

Span 60.00 MHz
Sweep 8.000 ms (40001 pts)

Center 2.45200 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

ALTGN AUTO —
#Avg Type: RMS
Avg|Hold: 100/100

SENSE:PULSE]

PNO: fast —»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

#VBW 300 kHz

MKR M:vDE TRC| SCL| FUNCTION | FUNCTION WIDTH FUNCTION VALUE

II
2 Iﬂlll]___
III“II___
[N [1]1] 2484560 0 GHz ___
.
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Spurious emission test plot as follows:

802.11b
Lowest channel

= Keysight Spectrum Analyzer - Swept SA

R AC

Center Freq 2.412000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
Ref 20.00 dBm

Center 2.41200 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 30.00 MHz

Sweep 5.333 ms (40001 pts

Keymgmipsnmm Ana\yzev Sw:ptSA

ATGNAUTO |
Cenler Freq 13.265000000 GHz . #Avg Type: RMS
PNO: fast —»— Trig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB

Ref Offset2.34 dB
Ref 20.00 dBm

FUNCTION | FUNCTION WIDTH

7. 475 dBm

Keysight Spedmm Ana\y—zev Swept SA
RL SENSE:PULSE] N
g Type: RMS

Center Freq 2 43 00000 GHz
Avg|Hold: 100100

t -s. Trig: FreeRun
#Atten: 30 dB

Ref Offset 2.33 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

Span 30.00 MHz

#VBW 300 kHz Sweep 5.333 ms (40001 pts]

[ SENSE:PULSE] ALTGN AUTO
#Avg Type: RMS
« -»- Trig: FreeRun AvglHold: 1010

#Atten: 30 dB

Mkr1 2.437 4 GHZ
-4.368 dBm)|

C FUNCTON | FUNCTION v

1“!].]——

[ 3s084dBm| [ [ ]

l]——_
7.2921GH1

FUNCTION VALUE

#Avg Type: RMS
PNO: Fast -»— Trig: FreeRun Avg[Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.462 498 75 GH2]

Ref Offset 2.36 dB -5.913 dBm|

Ref 20.00 dBm

iy

Center 2.46200 GHz
#Res BW 100 kHz #VBW 300 kHz

NsG

Span 30.00 MHz
Sweep 5.333 ms (40001 pts)

#Avg Type: RMS
PNO: fast —»— Trig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.531 s (40001 pts

MKR_ MODE TRC| SCL

N [1]f] z 460 6 GHz
2 [N [11f] 260242 GHz]
£ ]

FUNCTION | FUNCTION WIDTH FUNCTION VALUE
[ 7z7i0dBm| [ ]
38807dBm| [ [}
49243 GHz $67020Bm| [ [

EREA 73378GHz| bAoptdgml | [ |
EREA! 56000 GHz [ 85034 dBm| [ [ |8
[ e e

30MHz ~ 26.5GHz
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802.11g
Lowest channel

Keymght Spectrum Ana\y‘zev Swiept SA

Center Freq 2 412000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
Bidiv  Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

g Type: RMS
Avg[Hold: 100100

Mkr1 2.410 718 25 GHZ]
-10.019 dBm

Span 30.00 MHz
Sweep 5.333 ms (40001 pts)

STATUS

Keymgmipsnmm Ana\yzev Swept SA

Cenler Freq 13 265000000 GHz : #Avg Type: RS
NG ast —»- Trig: FreeRun AvglHold: 10110

IFGain:Low #Atten: 30 dB

Mkr1 2.411 0 GHz
-12.695 dBm|

Ref Offset2.34 dB
0

Start 0.03 GHz
#Res BW 100 kHz #VBW 300 kHz

MKR_ MODE TRC| SCL Y FUNCTION | FUNCTION WIDTH

-12.695 dBm
6 3 GHz 38g77dBm| 00000

Stop 26.50 GHz
Sweep 2.531 § (40001 pts;

FUNCTION VALUE B

PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.33 dB
Ref 20.00 dBm

Center 2.43700 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 100100

Span 30.00 MHz
Sweep 5.333 ms (40001 pts

0
#Avg Type: RMS
PNO: Fast —»—  Trig: FreeRun Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Start 0.03 GHz
#Res BW 100 kHz

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.531 s (40001 pts

KR MDDE me shL x v FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

I I
2 llllfll] 29144GHz| 8267 dom| ——_
3 INEEREE

Keymght Spectrum Ana\y‘zev Swiept SA

Center Freq 2 462000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

vg Type: RMS
Avg[Hold: 100100

Mkr1 2.468 272 25 GHZ]
-13.290 dBm

Span 30.00 MHz

Sweep 5.333 ms (40001 pts

ALTG! o |

#Avg Type: RMS
PNO: fast —»— Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset2.36 dB
Ref 20.00 dBm

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
-14.075 dBm
39084dBm| T}
|  s52630Bm| | [ |

30MHz ~ 26.5GHz
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802.11n20
Lowest channel

Keysight Spectrum Analyzer - Swept SA
RL | R i

- T
Center Freq 2.412000000 GHz

PNO: Fast -»- Trig: FreeRun

IFGain:Low

Ref Offset 2.34 dB

Bidiv  Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

g Type: RMS
Avg[Hold: 100100
#Atten: 30 dB
Mkr1 2.413 233 75 GH2]
-10.600 dBm

Span 30.00 MHz
Sweep 5.333 ms (40001 pts)

STATUS

[ Keysight Spectrum Analyzer - Swept SA
0 RL | [

R SENSEPULSE|

=
Center Freq 13.265000000 GHz -
PN Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset2.34 dB
Ref 20.00 di

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

ALIGN AUTO |
#Avg Type: RMS
Avg|Hold: 1010

Mkr1 2.404 4 GHz
-11.803 dBm|

Stop 26.50 GHz
Sweep 2.531 § (40001 pts;

MKR_ MODE TRC| SCl Y FUNCTION

7.103 4 GHz -54.080 dBm
9.638 6 GHz -55.648 dBm

FUNCTION WIDTH FUNCTION VALUE B

07 GHz 3827dBm| [
[ f] 4.8456 GHz 66036dBm| [ |

hannel

- Keysight Spectrum Analyzer - Swept SA

RL RE AC
Center Freq 2.437000000 GHz

PNO: Fast ~s— Trig: FreeRun

IFGain:Low

Ref Offset 2.33 dB
div Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

#VBW 300 kHz

7 11:07:19 AM
#Avg Type: RMS
Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 2.430 744 25 GHZ
-11.258 dBm)

Span 30.00 MHz
Sweep 5.333 ms (40001 pts

Middle c
=

[ Keysight Spectrum Analyz
xR PULSE]

RL R C [
Center Freq 13.265000000 GHz )
PNO: Fast —+—  Trig: Free Run

IFGain:Low #Atten: 30 dB

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz

0
#Avg Type: RMS
Avg|Hold: 10110

Mkr1 2.442 1 GHZ
-11.179 dBm|

Stop 26.50 GHz
Sweep 2.531 5 (40001 pts;

MKR| MODE TRC| SCL| X Y

[ 24421 GHz| -11.179 dBm
2

FUNCTION

| N 1]
[N [1]1] 7.356 2 GHz. -54.623 dBm
| N [1]f]

FUNCTION WIDTH FUNCTION VALUE B

N [1]f] I I

2 NEENEA 6.438 5 GHz 38433dBm| [ ]
[ f] 49276 GHz §6511dBm| T

[ 7.3562GHz| -54623dBm| |

§6632dBm| T 1
|

B3

STATUS

s Keysight Spectrum Analyzer - Swept SA
T L i

- T
Center Freq 2.462000000 GHz

PNO: Fast -»- Trig: FreeRun

IFGain:Low

Ref Offset 2.36 dB

Center 2.46200 GHz
#Res BW 100 kHz

#VBW 300 kHz

vg Type: RMS
Avg[Hold: 100100
#Atten: 30 dB
Mkr1 2.463 237 50 GH2]
-11.499 dBm

Span 30.00 MHz
Sweep 5.333 ms (40001 pts)

[ Keysight Spectrum Analyzer - Swept SA
0 RL [ & |
13.265000000 GHz .
PN Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset2.36 dB
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

ALG o |
#Avg Type: RMS
Avg|Hold: 1010

Mkr1 2.459 3 GHz
-14.894 dBm|

Stop 26.50 GHz
Sweep 2.531 § (40001 pts;

MKR_ MODE TRC| SCL Y

-14.894 dBm
-38.668 dBm

FUNCTION

FUNCTION WIDTH FUNCTION VALUE

30MHz ~ 26.5GHz
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802.11n40
Lowest channel

Keymght Spectrum Ana\y‘zev Swiept SA

Center Freq 2 422000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
Bidiv  Ref 20.00 dBm

Center 2.42200 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

g Type: RMS
Avg[Hold: 100100

Mkr1 2.425 723 0 GHZ
-13.766 dBm

Span 60.00 MHz

Sweep 8.000 ms (40001 pts

Keymgmipsnmm Ana\yzev Swept SA

GNAUTO |
#Avg Type: RMS

Cenler Freq 13 265000000 GHz -
PNO: fast —»— Trig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB

Ref Offset2.34 dB
Ref 20.00 di

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.531 s (40001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE
N 1t
2 [N [ [ f]  264226GHz| _-38060dBm| | [ |
[¢]  47278GHz[ $6292¢Bm| | | |
lll]___
97147 GHz ___
I I

PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.33 dB
Ref 20.00 dBm

Center 2.43700 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.441 978 5 GHZ
-14.150 dBm)

Span 60.00 MHz
Sweep 8.000 ms (40001 pts

0
#Avg Type: RMS
PNO: Fast —»—  Trig: FreeRun Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Stop 26.50 GHz
Sweep 2.531 5 (40001 pts;

Y FUNCTION | FUNCTION WIDTH
[ 44239dBm| [ |
——_
| 5563fdBm| [ [
IIIIIII——_
[ 98153GHz| 56634dBm| [ | 1§
| A

FUNCTION VALUE

Keymght Spectrum Ana\y‘zev Swiept SA

Center Freq 2 452000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
Ref 20.00 dBm

Center 2.45200 GHz

#Res BW 100 kHz #VBW 300 kHz

vg Type: RMS
Avg[Hold: 100100

Mkr1 2.455 730 5 GHz
-14.277 dBm

Span 60.00 MHz
Sweep 8.000 ms (40001 pts)

ALTG! o |

#Avg Type: RMS
PNO: fast —»— Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset2.34 dB
Ref 20.00 dBm

MKR_ MODE TRC| SCL FUNCTION | FUNCTION WIDTH

W N [1[f] 24633 GHz] -15 naa dBm
2 IEIIE_ 178 5 GHz
[ 5.0586GHz]

30MHz ~ 26.5GHz
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10. DUTY CYCLE

Test Method:

ANSI C63.10:2013

10.1 APPLIED PROCEDURES / LIMIT

Measurements of duty cycle and transmission duration shall be performed using one of the following

technigues:

a) A diode detector and an oscilloscope that together have a sufficiently short response time to
permit accurate measurements of the ON and OFF times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the ON and OFF
times of the transmitted signal:

1) Set the center frequency of the instrument to the center frequency of the transmission.

2) Set RBW =0BW if possible: otherwise, set RBW to the largest available value.

3) Set VBW = RBW. Set detector = peak or average.

4) The zero-span measurement method shall not be used unless both RBW and VBW are
> 50/T and the number of sweep points across duration T exceeds 100. (For example, if
VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring the
duty cycle shall not be used if T< 16.7 ps.)

10.2 DEVIATION FROM STANDARD

No deviation.

10.3 TEST SETUP

EUT

SPECTRUM
ANALYZER

RF test system
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10.4 TEST RESULTS
Temperature : 26°C Relative Humidity :  |54%
Pressure : 101kPa Test Voltage DC 4.5V
Test Frequency Duty Cycle Factor
Test Mode Result
(MHz) (%) (dB)
802.11b 2412 100 0 Pass
802.11g 2412 99.46 0 Pass
802.11n20 2412 99.61 0 Pass
802.11n40 2422 98.80 0 Pass
Note: Duty Cycle = Ton / Total * 100%;
Duty Cycle Correction Factor = 10log (1/Duty Cycle).
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802.11b 2412MHz

. Keysight Spectrum Analyzer - Swept SA
0 RL NSE:PULSE] [ ALIGN AUTO |

RF AC | o
Center Freq 2.412000000 GHz #Avg Type:RMS

PNO: Fast -#—  Trig: FreeRun
IFGain:Low Atten: 38 dB

Ref Offset 2.34 dB

N
Tvee| o
o7 (Y

Y FUNCTION | FUNCTION WIDTH

| 5000ms] 700dBm[ |
i

802.11g 2412MHz

s Keysight Spectrum Analyzer - Swept SA
i RL [ [ 500 NSE:PULSE] [ ALIGN AUTO

RF T —
Center Freq 2.41 X #Avg Type: RMS
PNO: Fast ~»-  Trig: FreeRun
IFGain:Low Atten: 38 dB

Ref Offset 2.34 dB

Center 2.412000000 GHz
Res BW 8 MHz

Mkr1 2.418 ms|
3.21 dBm

X Y FUNCTION | FUNCTION WIDTH

2.418ms 321dBm
A] 5.484 ms|(A] 1468l [ |
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802.11n20 2412MHz

s Keysight Spectrum Analyz
i RL [

B | ISE:PULSE] [ amenato [
Center Freq 2.41 X #Avg Type: RMS
PNO: Fast ~»-  Trig: FreeRun
IFGain:Low Atten: 38 dB

Ref Offset 2.34 dB
Ref 30.00d

FUNCTION | FUNCTION WIDTH

802.11n40 2422MHz

[ SENSE:PULSE] I ALIGN AUTO_ | 11:12:01 AM

#Avg Type: RMS TRAGE rex
PNO: Fast -»— Trig: FreeRun Tvee]
IFGain:Low Atten: 38 dB e AN

X v FUNCTION | _FUNCTION WIDTH FUNCTION VALUE
1.808 ms 570dBm| [ |
A 2.463 ms|(A] 5208 [ ]
(A 2.494ms[(A 03%ae8 [}
r——

Note: All channel have been tested, and the report only reflects the worst case data.
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11. ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 requirement:

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. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power of
the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antenna is FPC antenna, the best case gain of the antenna is 3.37dBi, reference to the appendix Il for
details.
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12. TEST SETUP PHOTO

Reference to the appendix | for details.

13. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

X% END OF REPORT 3% 3% % 3%
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