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802.11n(HT20) 802.11n(HT40)

RN Kieysight Spectrum Ansbyees - Swept 5.

Center Freq 2.412000000 GHz

Ref Offset2.3 dB
Ref 13.54 dBm

‘Center 2.41200 GHz
#Res BW 300 kHz

PHO: Fost ()
IFGain:Low

#VBW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run
Atten: 22 9B

dBm

Span 30.00 MHz|

Sweep 1.000 ms (1001 pts);

[N Keymight Spectrum Anslyzer - Swept SA

e A

Center Freq 2.422000000 GHz Avg Type: Log-Pwr
PNO fa o Trig: FreeRun

IF Gain-Low Arten: 20 9B

Ref Offs: )
Ref 11.36 dBm

‘Center 2.42200 GHz
#Res BW 300 kHz

Span 60.00 MHz|
Sweep 1.000 ms (1001 pts);

#VBW 1.0 MHz

SomuanEBN ]

CHo1

CHO3

BN Fieysight Spectrum Ansbyees - Swept 5.

Center Freq 2.437000000 GHz

Ref Offset2.3 dB
Ref 15.60 dBm

‘Center 2.43700 GHz
#Res BW 300 kHz

#VBW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run
Atten: 24 9B

Sweep 1.000 ms (1001 pts);

Span 30.00 MHz|

BN Kieysighe Spectrum Ansiyzes - Swept SA

[ A
Center Freq 2.437000000 GHz Avg Type: Log-Pwr
PNO:Fast G Trig: FreeRun
IF Gain-Low Anen: 22 9B

v 04 GHz
e 2.75 dBm

Ref Offset
Ref 12.75 dBm

‘Center 2.43700 GHz
#Res BW 300 kHz

Span 60.00 MHz|

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts);

SSomumo -

CHO06

CHO06

BB Kieysight Spectrum Ansbyzes - Swept 5

Center Freq 2.462000000 GHz

Ref Offset2.3 dB
Ref 14.28 dBm

‘Center 2.46200 GHz
#Res BW 300 kHz

#VBW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run
Atten: 22 9B

Span 30.00 MHz|

Sweep 1.000 ms (1001 pts);

BN Kieysighe Spectrum Ansiyzes - Swept SA

Center Freq 2.452000000 GHz Y
PNO:Fast G Trig: FreeRun
IFGain-Low Arten: 20 dB

Ref Offs: )
Ref 10.91 dBm

‘Center 2.45200 GHz
#Res BW 300 kHz

Span 60.00 MHz|

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts);

CH11

CHO09
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4.6 Out-of-band Emissions

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum analyzer
to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Configquration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandage
measurement data. And record the worst data in the report.

Test plot as follows:
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| Conducted_Spurious

Conducted Spurious_Reference,11b(HT20),Lowest

Conducted Spurious Reference,11b(HT20),Middle

BN Fieysight Spectrum Ansbyees - Swept 5.
AL

L & 19:05:54 9M
Center Freq 2.412000000 GHz Avg Type: Log-Pwr
P

PREAMP

Trig: Free Run

™ Atten: 56 4B

: Fast
FGain:Low
Ref Offset2.3 dB
Ref 11.61 dBm
[ ]

Center Freq

Span 15.44 MHz
Sweep 14.40 ms (1001 pts)|

#VBW 300 kHz

241285GHz,|
2.399 00 GHz |
239990 GHz.

nter Freq 2.437000000 GHz
srcaup i i o

Ref Offset2.3 dB

Ref 11.54 dBm

Center 2.437000 GHz
#Res BW 100 kHz

Trig: Free Run
Atten: 56 dB

y.y 05:15:51PM
Avg Type: Log-Pwr

Mkr1 2.4:

Span 15.48 MHz|

Sweep 3.867 ms (1001 pts)

Center Freq

Conducted_Spurious Reference,11b(HT20),Highest

Conducted_Spurious,11b(HT20),Lowest

BN Fieysight Spectrum Ansbyees - Swept 5.
AL

&
Avg Type: Log-Pwr

Center Freq 2.462000000 GH - T Pres R

P
PREAMP IFG Atten: 56 dB

Center Freq
2.452000000 GHz

‘Center 2.462000 GHz
#Res BW 100 kHz

Span 16.74 MHz
Sweep 14.40 ms (1001 pts)|

#VBW 300 kHz

246270 GHz .|
2483 55 GHz |
2.487 75 GHz |

‘Center Freq 12.515000000 GHz

Ref Offs: a8
Ref 9.34 dBm
Y,

.
Avg Type: Log-Pwr

Trig: Free Run

Atten: 18 dB.

#VBW 300 kHz

Mkr2 2.412
1

Sweep 2.387 s (32001 pts]

GHz|
dBm

Stop 25.00 GHz/

21314 GHz|

Conducted Spurious,11b(HT20),Middle

Conducted Spurious,11b(HT20),Highest

[N Keymight Spectrum Anslyzer - Swept SA

o <. A

Center Freq 12.515000000 GHz Avg Type: Log-Pwr
NG fast oo Trig: FreeRun

IFGain-dLow _ Amen: 18 dB

Ref Offset 2.3 dB
Ref 9.73 dBm
Y

#VBW 300 kHz

Ref Offset 2.4 dB.
Ref 9.60 dBm
v

.
Avg Type: Log-Pwr

Trig: Free Run

Atten: 18 dB.

#VBW 300 kHz

Mkr2 2.4

-52.89 dBm |

491dBm|
5110 dBm |
-37.36 dBm
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Conducted Spurious Reference,11g(HT20),Lowest

Conducted_Spurious_Reference,11g(HT20),Middle

B o s e 8

&
Center Freq 2.412000000 GHz ) Avg Type: Log-Pwr
PNO: Fast Trig: Free Run

PREAMP IFGain:Low Atten: 54 dB

Span 24.98 MHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts)|

2404 85 GHz |
2.398 85 GHz |
2.399 90 GHz.

-0.17 dBm)|
-29.65 dBm |
-28.47 dBm

PREAMP

Center Freq
2.412000000 GHz|

Center 2.43700 GHz
#Res BW 100 kHz

Ref Offset2.3 dB
Ref 9.28 dBm

x 09:33:30PM Sep
Avg Type: Log-Pwr RAcE
Trig: Free Run

IFGain:Low Atten: 52 dB

Mkr1 2.43

Center Freq
2.437000000 GHz|

StartFreq)
2.424612600 GHz

Span 24.98 MHz|

#VBW 300 kHz Sweep 3.867 ms (1001 pts)

Conducted Spurious Reference,11g(HT20),Highest

Conducted Spurious,11g(HT20),Lowest

- !m-gm Spectrum Ansbyzer - Swept S4
.Y
Avg Type: Log-Pwr

Cen(er Freq 2.462000000 GHz
PREAMP

Trig: Free Run
Aten: 54 dB
Mkr1 2.4

Ref Offset 2
-0.32

Ref 9.68 ﬂBm

L2

‘Center 2.46200 GHz
#Res BW 100 kHz

Span 24.93 MHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts)|

2457 30 GHz |
2483 55 GHz |
248445 GHz |

Center Freq

l 'rvw"lsve«vum Ansbyzes - Swept S

Cen(er Freq 12.515000000 GHz

Ref Offset 2.3 dB.
Ref 5.24 dBm
v,

re
Avg Type: Log-Pwr
Trig: Free Run
Amen: 14 dB

Stop 25.00 GHz/
Sweep 2.387 s (32001 pts]

Conducted Spurious,11g(HT20),Middle

Conducted Spurious,11g(HT20) Highest

- !m-gm Spectrum Anshyzer - Swept SA4
.Y
Center Freq 12.515000000 GHz Avg Type: Log-Pwr
PNO:Fast D Trig: FreeRun
IFGain:L ow Arten: 14 9B
Ref Offset
Rsl 5.01 ﬂBm

wﬂw

Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz

#Res BW 100 kHz

l 'rvw"lsve«vum Ansbyzes - Swept S

Cen(er Freq 12.515000000 GHz

Ref Offset 2.4 dB.
Ref 4.83 dBm

y O
Avg Type: Log-Pwr
PHO: Fast 0 Trig: FreeRun

IF Gain-Low Atten: 14 dB.

Stop 25.00 GHz/

#VBW 300 kHz

LRy

Sweep 2.387 s (32001 pts)

Sweep 2.387 s (32001 pts]

-56.11 dBm |

1.17 dBm|
5507 dBm|
4172 dBm |
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Conducted Spurious Reference,11n(HT20),Lowest

T

Conducted_Spurious_Reference,11n(HT20),Middle

&
Centsr Freq 2.412000000 GHz Avg Type: Log-Pwr
P

O: Fast
PREAMP IFGain:Low

Trig: Free Run
Atten: 52 dB

Center Freq
2.412000000 GHz|

Span 26.64 MHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts)|

2404 85 GHz |
2.398 85 GHz |
2.399 90 GHz.

-1.86 dBm|
-37.08 4Bm|
-34.77 dBm

A

Avg Type: Log-Pwr
Trig: Free Run
Atten: 52 dB

PREAMP IFGain:Low

Ref Offset2.3 dB
Ref 8.80 dBm

Center Freq
2.437000000 GHz|

‘Center 2.43700 GHz

Span 26.60 MHz|
#Res BW 100 kHz

#VBW 300 kHz Sweep 3.867 ms (1001 pts)

Conducted Spurious Reference,11n(HT20),Highest

- !m-gm Spectrum Ansbyzer - Swept S4

Conducted_Spurious,11n(HT20),Lowest

Cen(er Freq 2.462000000 GHz

Trig: Free Run

PREAMP Atten: 52 dB

Ref Offset 2
Ref 8.50 ﬂBm
X

Center Freq

Span 26.64 MHz
#VBW 300 kHz

Sweep 14.40 ms (1001 pts)|

2.456 40 GHz |
2483 55 GHz |
2.485 20 GHz |

l 'rvw"lsve«vum Ansbyzes - Swept S

7
Cenler Freq 12.515000000 GHz Trig: Free Run Avg Type: Log-Pwr
Amen: 12 4B

Ref Offset 2.3 dB.
Ref 2.92 dBm
b4

Stop 25.00 GHz/

#VBW 300 kHz Sweep 2.387 s (32001 pts]

-55.65 dBm |

274 dBm|
5521 dBm|
4192 dBm |

Conducted Spurious,11n(HT20),Middle

- !m-gm Spectrum Ansbyzer - Swept S4

Conducted_Spurious,11n(HT20),Highest

Cen(er Freq 12.515000000 GHz

#Res BW 100 kHz

&

Avg Type: Log-Pwr
PNO:Fast D Trig: FreeRun
IFGain-Low Anten: 12 dB

Ref Offset
Rsl 3.69 ﬂBm

#VBW 300 kHz

A Fer s Ao et

7

Cenler Freq 12.515000000 GHz Avg Type: Log-Pwr
P rig: Free Run

Amen: 12 4B

Ref Offset 2.4 di
Rer 3.99 dBm

Stop 25.00 GHz/
Sweep 2.387 s (32001 pts]

#VBW 300 kHz

LRy

-56.23 dBm|

-1.13 dBm/
55.03 dBm|
-40.88 dBm |

21759 GHz |

1,61 dBm|
54.14 dBm |
4091 dBm |
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Conducted_Spurious_Reference,11n(HT40),Lowest

Conducted Spurious Reference,11n(HT40),Middle

BN Fieysight Spectrum Ansbyees - Swept 5.
AL

Center Freq 2.422000000 GHz
PNO: Fast g

Trig: Free Run
FGain:Low A

PREAMP 50 4B

Center Freq
2.422000000 GHz|

Span 54.63 MHz

#VBW 300 kHz

Sweep 14.40 ms (1001 pts)|

2.406 85 GHz | —4.40 dBm|
2.398 85 GHz |

-40.84 dBm |
2.399 90 GHz. -38.37 dBm

I & 10:18:00PM Sep
Center Freq 2.437000000 GHz Avg Type: Log-Pwr
PHO:

PREAMP

o Trig: Free Run
IFGain:Low Atien: 50 o

Center Freq
2.437000000 GHz|

‘Center 2.43700 GHz Span 54.63 MHz|

#Res BW 100 kHz

Sweep 7.667 ms (1001 pts)

Conducted Spurious Reference,11n(HT40),Highest

Conducted Spurious,11n(HT40),Lowest

B Kieyght Spectrum Arsbyzes - Swept 4
AL

.Y
Avg Type: Log-Pwr

Center Freq 2.452000000 GHz
PREAMP T

Trig: Free Run

Amen: 50 dB

P Mkr1 2.4

Ref 5.64 dBm
.. |

ICenter 2.45200 GHz

HWRes BW 100 kHz Sweep 14.40 m:

#VBW 300 kHz

Center Freq

Span 54.45 MHz
(1001 pts)|

2455 50 GHz |
2483 55 GHz |
2.485 05 GHz |

47.35 9Bm|
FI

B Keysght Spectrum Ansbyzes - Swest 54
L

& A =
Center Freq 12.515000000 GHz Trig: Free Run Avg Type: Log-Pwr

Anen: 8 0B
Ref Offset 2.3 dB.
Ref -0.82 dBm
i

#VBW 300 kHz

Conducted Spurious,11n(HT40),Middle

Conducted Spurious,11n(HT40) Highest

B Kieyght Spectrum Arsbyzes - Swept 4
AL

& &
Center Freq 12.515000000 GHz

P ~— Trig: Free Run

PNO: Fast G
IFGain-Low Anten: 10 dB

Ref Offset 2.3 dB
Ref 1.18 dBm
v

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr

Stop 25.00 GHz
Sweep 2.387 s (32001 pts)

B Keyvoght Spectram Az - Svept 58

R re

Center Freq 12.515000000 GHz Avg Type: Log-Pwr
Trig: Free Run

Atten: 8 B

Stop 25.00 GHz/
Sweep 2.387 s (32001 pts]

LRy

-55.95 dBm |

5.00dBm|
55.48 dBm |
4342 dBm |
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Band_edge_ Emission

Band_edge Emission,11b(HT20),Lowest

Band edge Emission,11b(HT20),Middle

[N Keymight Spectrum Anslyzer - Swept SA

< A

Center Freq 2.375000000 GHz Avg Type: Log-Pwr
Trig: Free Run

Atten: 56 dB

PNO: Fast 50
IF Gain-Low
Ref Offset2.3 dB

Ref 11.61 dBm

(1

Stop 2.45000 GHz|
Sweep 14.40 ms (1001 pts)|

#VBW 300 kHz

2412 85 GHz| 1.61 dBm|
2.399

00 GHz| -37.08 dBm |
239990 GHz.

-38.34 dBm|

[BE Keysigh Spectrum Ansbyres - Suwept 54
AL

I &
Center Freq 2.437000000 GHz

PNO: Fast
IFGain:Low

Avg Type: Log-Pwr
> Trig: FreeRun
Atten: 66 dB
Ref Offset2.3 dB
Ref 11.54 dBm

‘Center 2.43700 GHz

Span 40.00 MHz|
#Res BW 100 kHz

Sweep 3.867 ms (1001 pts)|

Band_edge Emission,11b(HT20),Highest

Band_edge Emission,11g(HT20),Lowest

B Feroighe Spectmum Ansbyes - Swept 54 =T
o A

Center Freq 2.505000000 GHz Avg Type: Log-Pwr
PNO: Fast G Trig: FreeRun

IFGain-dLow _Amten: 66 dB

iStart 2.43000 GHz

Stop 2.58000 GHz|
#Res BW 100 kHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts);

246270 GHz .|
2.483 55 GHz |
2.487 75 GHz

1.69 dBm|
-58.00 dBm |
-56.80 dBm

[BE Keyuigh Spectrum Ansbyres - Suwept 54
AL

I &
Center Freq 2.375000000 GHz

Avg Type: Log-Pwr
PNO Tau o Trig: FreeRun
IF GainLow Amen: 54 4B

Ref Offs: a8
Ref 9.83 dBm

'Start 2.30000 GHz

Stop 2.45000 GHz|
#Res BW 100 kHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts)

2.404 85 GHz |
98 86 GHz |
199 90 GHz.

-0.17 dBm|
-29.66 dBm
-28.47 dBm

Band edge Emission,11g(HT20),Middle

Band edge Emission,11g(HT20),Highest

[N Keymight Spectrum Anslyzer - Swept SA

el A

Center Freq 2.437000000 GHz Avg Type: Log-Pwr

PNO: Fast G Trig: FreeRun

IFGain-dLow _ Aften: 62 dB

Ref Offset 2.3 dB Mkr1 2
Ref 9.28 dBm

ICenter 2.43700 GHz

Span 40.00 MHz|
#Res BW 100 kHz

7 ms (1001 pts);

#VBW 300 kHz Sweep J.!

B Keysight Spectrum Ansiyres - Swept 54 =

E .

Center Freq 2.505000000 GHz Avg Type: Log-Pwr
Trig: Free Run

Amen: 54 dB

Ref Offset2.3 dB Mkr1

Ref 9.68 dBm

'Start 2.43000 GHz

Stop 2.58000 GHz|
Res BW 100 kHz

#VBW 300 kHz Sweep 14.40 ms (1001 pts)

2,457 30 GHz |
2483 65 GHz_
2.484 45 GHz
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Band_edge Emission,11n(HT20),Lowest

Band edge Emission,11n(HT20),Middle

BN Fieysight Spectrum Ansbyees - Swept 5.
AL

Center Freq 2.375000000 GHz Avg Type: Log-Pwr
PNO:fast 0 Trig: FreeRun

IFGain-Low Atten: 52 dB

'Start 2.30000 GHz
HRes BW 100 kHz

Stop 2.45000 GHz|
Sweep 14.40 ms (1001 pts)|

#VBW 300 kHz

2.404 85 GHz| -1.86 dBm|
239885GHz|  37.08dBm|
2.399 90 GHz. -34.7

O =T
jou =
Center Freq 2.437000000 GHz

Avg Type: Log-Pwr
Trig: Free Run
Atten: 62 dB

PNO: Fast
IFGain:Low

Mkr1 2.444 04

Ref Offset2.3 dB 4
Ref 8.80 dBm 0 dBm

Center 2.43700 GHz
#Res BW 100 kHz

Span 40.00 MHz|
Sweep 3.867 ms (1001 pts)|

Band _edge Emission,11n(HT20),Highest

Band edge Emission,11n(HT40),Lowest

B Keyeght Spectrum Anedyzes - Swept 54

L &

Center Freq 2.505000000 GHz Avg Type: Log-Pwr
PNO:Fast (D Trig: FreeRun

IFGain:L ow Arten: 52 dB

Ref Offset2.3 dB
Ref 8.50 dBm

LA

iStart 2.43000 GHz
#Res BW 100 kHz

Stop 2.58000 GHz|

#VBW 300 kHz Sweep 14.40 ms (1001 pts);

2456 40 GHz |
2.483 55 GHz |
2.485 20 GHz |

SComuankwn s

(B Keysmght Spectrum Ansbyzes - Swept 54

L A =

Center Freq 2.375000000 GHz Avg Type: Log-Pwr
Trig: Free Run

Amen: 50 dB

Ref Offset 2.3 dB.
Ref 5.60 dBm

'Start 2.30000 GHz
Res BW 100 kHz

Stop 2.45000 GHz|

#VBW 300 kHz Sweep 14.40 ms (1001 pts)

4,40 dBm|

4084 dBm |
-38.37 dBm |

ge_Emission,11n(HT40),Middle

Band edge Emission,11n(HT40) Highest

B Voot Specinm ey - et A
L

Center Freq 2.437000000 GHz Avg Type: Log-Pwr

PN Baac Trig: Free Run
IFGain:L ow

" Amen: 50 dB
Ref Offset dB
Ref 7.11 dBm

‘Center 2.43700 GHz
#Res BW 100 kHz

Span 80.00 MHz|
Sweep 7.667 ms (1001 pts)

#VBW 300 kHz

(B Keysmght Spectrum Ansbyzes - Swept 54

L A =

Center Freq 2.505000000 GHz Avg Type: Log-Pwr
Trig: Free Run

Amen: 50 dB

Ref Offset 2.3 dB.
Ref 5.64 dBm

[ ]

'Start 2.43000 GHz
#Res BW 100 kHz

Stop 2.58000 GHz|
Sweep 14.40 ms (1001 pts)

2,455 50 GHz |
2483 65 GHz_
2.485 06 GHz

4,36 dBm|
4736 dBm
~46.06 dBm |
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4.7 Antenna Requirement
Standard Applicable

For intentional device, according to FCC 47 CFR Section 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. 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

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1) (1):

(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.

Test Result:
The maximum gain of antenna was 2.32dBi

Remark: The antenna gain is provided by the customer, if the data provided by the customer is not accurate,
MAXLAB Testing Co.,Ltd. does not assume any responsibility.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Reference to the report ANNEX A of external photos and ANNEX B of internal photos.
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