TCT

802.11n (HT40) Modulation

Report No.: TCT190121E015

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.422000000 : WO Trig:Free Run

IFGaln:Low #Aten: 30 dB

Ref Offset05 dB
Ref 20.00 dBm

1

wli'f"'.-""i'wﬂf

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

100kHz PSD reference Level

¢ StartFreq
Y | 2394500000 GHz
i N

Avg Typa.: Lug.—Pwr
Avg|Hold=>1001100

Mkr1 2.420

Center Freq
2.422000000

‘Stop Freq
2.449500000 GHz|

CF Step
5500000 MHz
Man

Span 55.00 MHz|
Sweep 5.267 ms (1001 pts);

sTA

Band Edge

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwrr
st TrigFree Run AvglHold>>1001100
IFGain:Low AAtre: 4B

Ref Offset 05 dB
Ref 20.00

StartFre
2310000000 GH

StopFi

e e AR

iStart 2.31000 GHz Stop 2.44200 GHz
#Res BW 100 kHz Sweep 12.67 ms (1001 pts)

MER MODE TAC 50 ® FUN TIONVALUE &

1 2.400 00 GHz. -46.780 dBm
EREREE G

PNO: Fast y 1ig: Free Run
IFGainiLow __ #Atten: 30 dB

Ref Offset0.5 dB
Ref 20.00 dBm

3 ’]

#VBW 300 kHz

MK MODE TAC 50 ® FUNCTION | _FUNCTION WIDTH

55,271 dBm
| M 1T fF[ 15636GHz|  51956dBm |

Spurious emission

Avg Typa.: Lug.—Pwr
Avg[Hold: 13100

Auto Tune

CenterFreq
12.516000000 GHz|

Lowest Channel

T — ———Y
Center Freq 2.437000000 . MR i Froa Fun
IFGainiLow __ #Atten: 30 dB
Ref Offset 05 dB
Ref 20.00 dBm

1

AT e
PR, T

P

f

ICenter 2.43700 GHz
#Res BW 100 kHz #VBW 300 kHz

Start Freq|
o 2.409600000 GHz

100kHz PSD reference Level

Avg Type: Log-Pur
Avg|Hold:> 1001100

Center Freq
2437000000 GHz

‘Stop Freq

Span 55.00 MHz|
Sweep 5.267 ms (1001 pts)

Spurious emission

T S ———————Y

0 . Avg Type: Lr;g-ﬂrtr
Start Freg 30000000 Mz 0: Fast g Trig: Fres Run AvglHold: 111100
(FGainiow * #Atten:30 4B
Ref Offset 05 dB
Ref 20.00 dBm

Center Freq
12 515000000 GH;

StartFre
30.000000 MH

R e

Stop 25.00 GHz|
Sweep 2.386 s (1001 pts)

FUNCTION | FUNCTION WG TH

Middle Channel
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Report No.: TCT190121E015

100kHz PSD reference Level

Agilent Spectrum Analyzer - Swept SA

4 : Logd Frequency
Avg Type: Log-Pwr
Center Freq 2.452000000 GHz — AvaHol> 1001100
IFGain:Low
Auto Tune
Ref Offset 05 dB
Ref 20.00 dBm

Center Freq
2.452000000 GHz

A i '

ICenter 2.45200 GHz
#Res BW 100 kHz

Span 55.00 MHz|
Sweep 5.267 ms (1001 pts)

ST

#VBW 300 kHz

Agilent Spectrum Analyzer - Swept SA

Start Freq 2.432000000 GHz

:Fast Cp) TG
IFGain:Low

Run

Trig
™ fAmen: 30 dB

Ref Offset05 dB
Ref 20.00 dBm

R

Start 2.43200 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwrr Frequency

AvglHold=> 1001100

Mkr1 :

StartFre
2432000000 GH

T
i T
CETpT

Stop 2.50000 GHz
Sweep 6.533 ms (1001 pts)

MER MODE TAC_SCL

FUNCTION | FUNCTION WG TH

Spurious emission

Agilent Spectrum Analyzer - Swept SA
Frequency

Avg Type: Log-Pur

Start Freq 30.000000 MHz el 1m0

NO: Fast e Trig:Free Run
IFGain:Low

#Atten: 30 dB
Auto Tune|
Ref Offset0.5 dB
Ref 20.00 dBm

Center Freq
12516000000 GHz|

Start Freq
30.000000 MHz,

b P A

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)|

FUNCTION WIDTH

FUNCTION FUNCTION VALUE

= sTaTUS

Highest Channel
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Antenna 1:

802.11b Modulation

Report No.: TCT190121E015

100kHz PSD reference Level

Agilent Spectrum Analyzer - Swept SA
T ¥Avg Type: RMS TSy
Center Freq 2.412000000 Gz AvgHoW> 38

IFG:

S Trig:Free Run

Fast
W #Atten: 30 dB

Auto Tune
Ref Offset 0.5 dB
Ref 20.00 dBm

Center Freq
2.412000000 GHz

StartFreq
2.399500000 GHz |

‘Stop Freq
2.424500000 GHz|

CF Step
2500000 MHz
Man

FreqOffset
0 Hz|

iCenter 2.41200 GHz
f#Res BW 100 kHz

Span 25.00 MHz|

#VBW 300 kHz 00 ms {1001 pts)

Band Edge

Agilent Spectrum Analyzer - Swept SA

Start Freq 2.310000000 GHz
PNO: Fast
IFGain:Lew

#Avg Tvp; RMS
¥ Trig: Fres Run AvglHold>3R
n:

#Atten: 30 dB

Ref Offset0.5 dB

Mkr1 2.400 00
Ref 20.00 dBm ~41.388 ¢

1.388 d

Ao A s AT

Start 2.31000 GHz

Spurious emission

#Avg Type: RMS
M Trig:Fres Run AvglHold>38
#Atten: 30 dB
Auto Tune
Ref Offset0.5 dB
Ref 20.00 dBm

CenterFreq
12.516000000 GHz|

b, iy e L it
T el

Stop 25.00 GHz/
Sweep 2.386 s (1001 pts)|

FUNCTION WDTH

#VBW 300 kHz

FUNCTION

Lowest Channel

100kHz PSD reference Level

eq 000000 #Avg Type: RMS

PNO: Fast (50 1rig:FreeRun Avg|Held>313
IFGainiLow __ #Atten: 30 dB
Ref Offset 0.5 dB Mkr1 2.4 Auto Tune|
Ref 20.00 dBm
! Center Freq

oy e 2437000000 GHz.

StartFreq
2.424500000 GHz|

Stop Freq
2.449500000 GHz |

CF Step!
2500000 MHz|
Man|

Auto

FreqOffset
0Hz,

ICenter 2.43700 GHz
#Res BW 100 kHz

Span 25.00 MHz|
Sweep 2.400 ms (1001 pts)

#VBW 300 kHz

Spurious emission

T — e ——Y

Start Freq 30.000000 MHz
PNO: Fast
IFGain:Low

#hvg Type: RMS
AvglHold=>3R

) Trig:Free Run
#htten: 30 4B

Ref Offset 05 dB
Ref 20.00 dBm

Center Freq
12516000000 GHz|

Start Freq
30.000000 MHz,

e Stop Freq

26.000000000 GHz|

s S s

Stop 25.00 GHz| CF Step

Sweep 2.386 s (1001 pts)RE-FErITRETE

FORCTION  FUNCTON WO FUNCTON el (e ol
FreqOffset

0Hz,

Middle Channel
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100kHz PSD reference Level

Agilent Spectrum Analyzer - Swept SA

#Avg Type: RMS

Center Freq 2.462000000 . — o iy

IFGain:Low

) Trig:Free Run
" #atten: 30 4B

Ref Offset 0.6 dB

Mkr1 2.461 5
Ref 20.00 dBm 9.41

ICenter 2.46200 GHz
#Res BW 100 kHz

Span 25.00 MHz|
Sweep 2.400 ms (1001 pts)

sTATUS

#VBW 300 kHz

Band Edge

Agilent Spostrum Analyzer - Swept SA

Frequency ‘ 3 #Avg Type: RMS
Start Freq 2.452000000 m) . AvgHo 3R

IFGain:Low

Auto Tune| y C]

Ref Offset 05 dB Mkr1 2.4

Ref 20.00 dBm

CenterFreq
2462000000 GHz.

StartFreq
2.449500000 GHz|

Stop Freq
2.474500000 GHz |

] | [start 2.45200 GHz
2500000 MHz|

#VBW 300 kHz Sweep 4.600

FUNCTION WIDTH

Auto

FUNCTION
2 4=43 500 GHz
—w:mrm

FreqOffset 249 Hz

0 Hz|

45462 dBm

Stop 2.50000 GHz

Frequency

ms (1001 pts)

FUNCTION

VALUE

STATUS

Spurious emission

Agilent Spectrum Analyzer - Swept SA

#Avg Type: RMS
Start Freq 30.000000 MHz W g Fros Run o iy
IFGainiLow __ #Atten: 30 dB

Ref Offset 05 dB
Ref 20.00 dBm

S

-I\..,.,.,., b b

#VBW 300 kHz

Tt WP

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)

FUKCTION _ FUNCTION WIDTH FUMCTION YALUE

Frequency

Auto Tune|

Center Freq
12516000000 GHz|

Start Freq
30.000000 MHz,

STATUS

Highest Channel
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802.11g Modulation

Report No.: TCT190121E015

100kHz PSD reference Level

Band Edge

#hvg Type: RMS
AvglHold>33

000000 o R
¥ Trig: Free Run
™ BAtten: 30 dB

PHO: Fast
IFGain:Low

Auto Tune|

Freq Offset;
0 Hz|

\Center 2.41200 GHz
#Res BW 100 kHz

Span 25.00 MHz|

#VBW 300 kHz Sweep 2.400 ms (1001 pts)

[T ———————Y

#hvg Type: RMS

Start Freq 2.310000000 GHz AvglHold>33

" Trig: Free Run
dB

0: Fast
IFGainilow *_ RAtten: 30

Ref Offset 05 dB
Ref 20.00 dBm

- Auto Tune|
Center Freq
2.365000000 GHz!

StartFreq
2310000000 GHz

Staﬂ 2.31000 GHz

FreqOffset
0 Hz|

Spurious emission

T S ———————Y

Start Freq 30.000000 MHz SR ig:Froa Run

IFGain:Low #Atten: 30 dB

#Avg Type: RMS
AvglHold>3R3

Ref Offset 05 dB
Ref 20.00 dBm

Center Freq|
12 515000000 GHz|

‘1

e
L' TP A L i

Stop 25.00 GHz|
Sweep 2.386 s (1001 p(s)

FUKCTION | FUNCTION WIDTH

= sTaTUS

Lowest Channel

100kHz PSD reference Level

000000 #Avg Type: RMS

Trig: Free Run AvglHold>33

Fast O
™ fAmen: 30 dB

|rcam Low

Ref Offset 0.5 dB
Ref 20.00 dBm

\Center 2.43700 GHz
f#Res BW 100 kHz

Span 25.00 MHz|

VBW 300 kHz Sweep 2.400 ms (1001 pts),

Spurious emission

Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz
NO: Fast ()
IFGaln:Low

#Avg Type: RMS
¥ Trig: Free Run AvglHold>313
#Aten: 30 dB

Auto Tune
Ref Offset 0.5 dB
Ref 20.00 dBm

Center Freq|
12.515000000 GHz|

.T

T SR e s i

S ....WL\,U_HM_;.W_M_“_,»...w,

Start 30 MHz
#Res BW 100 kHz

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)

FUNCTION WD TH

#VBW 300 kHz

MER MODE TAC 50

1—
H N

FURCTION FUNCTION VALUE

Middle Channel
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PHO: Fast Ly T1ig: Free Run
IFGain:Low __#Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

\Center 2.46200 GHz
Res BW 100 kHz

usc

#VBW 300 kHz

#Avg Type: RMS
AvglHold>33

Auto Tune

Center Freq
2.462000000 GHz,

Span 25.00 MHz|
Sweep 2.400 ms (1001 pts),

sTATUS

Agilent Spectrum Analyzer - Swept SA

Ref Offset 05 dB
Ref 20.00 dBm

Start 2.45200 GHz
#Res BW 100 kHz

Start Freq 2.45200000 GHz
PHO: F

Band Edge

Frequency

#Avg Type: RMS

Y Trig: Free Run AvglHold>33

ast
IFGaln:Low AAen: 30 dB

Auto Tune

Center Freq|
2478000000 GHz,

StartFreq
2.452000000 GHz

Stop 2.50000 GHz,

#VBW 300 kHz Sweep 4.600 ms (1001 pts)

FUNCTION | FUNCTION WiDTH FUNCTIONVALUE &

Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz
PNO: Fast Ly
IFGaln:Low

Ref Offset 05 dB
Ref 20.00 dBm

1
¢
e

#VBW 300 kHz

MKR MODE TAC 500

Spurious emission

£l :
af N T1If[ 7.39 GHel -40 872 dBm
2

#Avg Type: RMS Frequency

AvglHold>313
Auto Tune
——

Center Freq|
12515000000 GHz|

StartFreq
30.000000 MHz

T poy T

Stop 25.00 GHz|
Sweep 2.386 s (1001 pts)

FUNCTION | FUNCTION WiDTH FUNCTIONVALUE &

STATUS.

Highest Channel
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I C I Report No.: TCT190121E015

802.11n (HT20) Modulation
100kHz PSD reference Level

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

Band Edge

#Avg Type: RMS
Y Trig: Free Run AvglHold>33
#Atean: 30 4B

0 WAvg Type: RMS
Center Freq 2.412000000 GHz B ¢ FraeRun Av:\ghn‘\'s;iﬁ

PHO: Fast Ly
IFGain:Low __ #Atten: 30 dB

: Fast Cp
IFGalniLow
Mkr1 2.411

Ref Offset05 dB - Ref Offset 05 dB k1 2.4
Ref 20.00 dBm 0 v Ref 20.00 dBm

Center Freq Center Freq
2.412000000 G| - 2.366000000 GH;
Start Freq|
2399500000 GHz|

Stop Freq

StartFre
2310000000 GH

iStart 2.31000 GHz Stop 2.42200 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.73 ms (1001 pts)
WA WODE TAC 50 % FUNCTION | FUNCTION WIDTH -

IEEREE 2.400 00 GHz. 31012 dBm
P NI f[ 0 239802GHz|  30144dBm| |

iICenter 2.41200 GHz Span 25.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts);

sTATUS

Spurious emission

#Avg Type: RMS
PNO: Fast y 1ig: Free Run Avg|Hold>3R
IFGainlow _ #Atten: 30 dB
Auto Tune
Ref Offset0.5 dB
Ref 20.00 dBm

CenterFreq
12.516000000 GHz|

Stop 25.00 GHz/
Sweep 2.386 s (1001 pts)|

Lowest Channel

100kHz PSD reference Level Spurious emission

T S ———————Y

] 11: E sk >
#Avg Type: RMS Start Freq 30.000000 MHz #Avg Type: RMS
P

Tho: Tost (g Trig:Frae Run AvglHold>383 NO: rast (o Trig: Fras Run AvglHold>3/3
\FGainlow *__#Atten: 30 d5 : IFGaintow ©_ BAtten: 30 o5
" 4 Auto Tun{
Ref Offset 0.5 dB Mkr1 2.4 iy Ref Offset 0.5 dB Mkr3 1.229 G
Ref 20.00 dBm 2.18 g v Ref 20.00 dBm -54.471d
Center Freq Center Freq
2.437000000 GHz 12.516000000 GH
StartFreq StartFre
2424500000 GHz, P 30.000000 MH

S N——

StopFreq .,ML,_, R ——

CF Step Stop 25.00 GHz|
2500000 MHz| # Sweep 2.386 s (1001 pts)
Man

W MODE TRC S0 % FUNCTION | FUNCTIONWIDTH =
j N 11 f[ 0 7321GHz  45599dBm
471 dBm |

\Center 2.43700 GHz Span 25.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

= sTaTUS

Middle Channel
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Agilent Spectrum Analyzer - Swept SA

Ref Offset0.5 dB
Ref 20.00 dBm

ICenter 2.46200 GHz
#Res BW 100 kHz

100kHz PSD reference Level

#Avg Type: RMS
AvglHold>3R

Span 25.00 MHz|
Sweep 2.400 ms (1001 pts)

sTATUS

#VBW 300 kHz

Frequency

Auto Tune

Center Freq
2.462000000 GHz

gilent Spectrum Analyzer - Swept Sk
Frequency

Auto Tung
Center Freq
2.476000000 GH;

StartFre
2452000000 GH:

#Avg Type: RMS
AvglHold>3R3

Ref Offset05 dB
Ref 20.00 dBm

Start 2.45200 GHz
#Res BW 100 kHz

Stop 2.50000 GHz

#VBW 300 kHz Sweep 4.600 ms (1001 pts)

MER MODE TAC_SCL ¥ FUNCTION | FUNCTION %D TH FUNCTION VALUE

Agilent Spectrum Analyzer - Swept SA

Start Freq 30.000000 MHz

Ref Offset 05 dB
Ref 20.00 dBm

4

i
o ey

NO: Fast ()
IFGain:Low

1

S R __,J_,_' e

Spurious emission

#Avg Typs: RMS
) Trig:Free Run AvglHold>38

#Atten: 30 dB

b et g

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)|

#VBW 300 kHz

FUNCTION

FUNCTION WIDTH FUMCTION YALUE

Frequency

Auto Tune|

Center Freq
12516000000 GHz|

Start Freq
30.000000 MHz,

STATUS

Highest Channel
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I C I Report No.: TCT190121E015

802.11n (HT40) Modulation

100kHz PSD reference Level Band Edge

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

; Ve
#Avg Ty RMS #Avg Ty RMS
Center Freq 2.422000000 GHz va Type - ‘ AvgiHold>3R

Pho: Tast o Trig:Free Run Avg|Held>38 £
IFGainilow _ #Atten: 30 dB
2 4972 Auto Tune |
Ref Offset05 dB Mkr1 2.4 G Ref Offset 0.5 dB
Ref 20.00 dBm 0 v Ref 20.00 dBm
Center Freq
2.422000000 G|
StartFreq| ) StartFres
2394500000 GHz| " e 2.310000000 GH:
...-.«v-,r-ﬂv"“"“"w

Stop Freq e L
2.449500000 GHz|

Lt d
Y " ] [ [start 2.31000 GHz Stop 2.44200 GHz
5.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 12.67 ms (1001 pts)|
Mary WA WODE TAC 50 % FUNCTION | FUNCTION WIDTH FUNCTION VALUE

IEEREE 2.400 00 GHz. -36.182 dBm
| v (1 ¢ 239910GHz[  -33831dBm| |

iICenter 2.42200 GHz Span 55.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts);

sTATUS

Spurious emission

Agilent Spectrum Analyzer - Swept SA

#Avg Type: RMS
Start Freg 30.000000 MHz PHO: Fast Lpo Trig:Free Run AvglHold>38
IFGain:Low #Atten: 30 dB
Auto Tune
Ref Offset0.5 dB
Ref 20.00 dBm

CenterFreq
12.516000000 GHz|

Lowest Channel
100kHz PSD reference Level Spurious emission

T — ———Y o S ——p———yy

#Avg Type: RMS 0 b #Avg Type: RS
Center Freq 2.437000000 GH MR i Froa Fun o iy Start Freq 30.000000 MHz MR 1115 Fres Run AvolHoI 3R
IFGain:Low #Atten: 30 dB © IFGain:Low #Aten: 30 dB
Ref Offset 05 dB Mkr1 2.434 195 GH Ref Offset 0.6 dB
Ref 20.00 dBm 1.398 dBm g Ref 20.00 dBm

Center Freq

Center Freq
2437000000 GHz 12.515000000 GHj

StartFreq StartFre
2.409500000 GHz| : 30.000000 MH.
2

PR A

Stop Freq [ Pt P
2.464500000 GHz, y

Stop 25.00 GHz|
Sweep 2.386 s (1001 pts)

FUNCTION | FUNCTION WG TH

\Center 2.43700 GHz Span 55.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts)

Middle Channel
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I C I Report No.: TCT190121E015

100kHz PSD reference Level Band Edge

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

WAvg Type: RMS 2 Frequency Start Freq 2.43 WAvg Type: RMS Frequency

P fest OO0 T AvglHold>3R Tree THO: Fast Lot AvglHold>3i3 e
: 30 df : 30 dB d!
GHz Auto Tune r Auto Tung
Ref Offset 0.5 dB Ref Offset 0.5 dB i n
Ref 20.00 dBm Ref 20.00 dBm wE.el U
Center Freq Center Freq
2.452000000 GHz 2.466000000 GH;
.1 -

T, : StartFre
2432000000 GH

ke

Start 2.43200 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.533 ms (1001 pts)

MER MODE TAC_SCL FUNCTION | FUNCTION %D TH FUNCTION

iCenter 2.45200 GHz Span 55.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts)

sTATUS

Spurious emission

Agilent Spectrum Analyzer - Swept SA

+ 7 15
#Avg Type: RMS Frequency

NO: Fast Ly Trig:Free Run AvglHold=3R
IFGain:Low #Atten: 30 dB

Start Freq 30.000000 MHz

Auto Tune|
Ref Offset0.5 dB
Ref 20.00 dBm

Center Freq
12516000000 GHz|

Start Freq
30.000000 MHz,

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)|

FUKCTION _ FUNCTION WIDTH FUMCTION YALUE

= sTaTUS

Highest Channel
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6.8. Radiated Spurious Emission Measurement

6.8.1. Test Specification

Test Requirement:

FCC Partl5 C Section 15.209

Test Method:

ANSI C63.10: 2013

Frequency Range:

9 kHz to 25 GHz

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Operation mode:

Transmitting mode with modulation

Ground Plane

30MHz to 1GHz

Freguency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Frequenc Field Strength Measurement
q Y (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Megsurement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance =3m
Computer |
‘ Pre -Amplifier
Test setup:
EUT
, |
| |47 Tumn table
- — Receiver
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==

Antenna Tower

eeeem 3m <.JE ________ { Search

.~ Antenna

4m /
RF Test
'? —_ 1 Receiver
: o I [~
V: . V] L |
fum0sm p o Im e
aple A LA
1 Vo |:| [6)=]
L

; H [ ]
ST S

Ground Plane

Above 1GHz
\ A\, \ /\ |
!
=0 1
~
Hom hmema{ Antenna Tower 1
- n EUT L y
- AE | - |
= " [ D J <]
> (Tumtable) [ a— | -4
1] VARVARVERVERYERN T T
Ground Refersnce Plane
Test Receiver | HHa=a ME‘;‘”'J iComroller
[ [

1. The testing follows FCC KDB Publication No. 558074
D01 15.247 Meas Guidance v05 v05r01.
2. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 1.5 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
Test Procedure: for the test in order to get better signal level.
For the radiated emission test above 1GHz:
Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission
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and staying aimed at the emission source for
receiving the maximum signal. The final
measurement antenna elevation shall be that which
maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m
above the ground or reference ground plane.

3. Corrected Reading: Antenna Factor + Cable Loss +
Read Level - Preamp Factor = Level

4. For measurement below 1GHz, If the emission level
of the EUT measured by the peak detector is 3 dB
lower than the applicable limit, the peak emission
level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak
detector and reported.

5. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the
emission being measured;

(2) Set RBW=100 kHz for f < 1 GHz; VBW =RBW;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW = 1 MHz, VBW= 3MHz forf 1 GHz
for peak measurement.

For average measurement: VBW = 10 Hz, when

duty cycle is no less than 98 percent. VBW =1/T,

when duty cycle is less than 98 percent where T is

the minimum transmission duration over which the

transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.
Test results: PASS
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6.8.2. Test Instruments

Radiated Emission Test Site (966)
Na_me of Manufacturer Model Serial Calibration Due
Equipment Number
Test Receiver ROHDEF‘E‘ZSCHW ESIB7 100197 Jul. 17, 2019
Spectrum Analyzer ROHD/EF‘E‘ZSCHW FSQ40 200061 | Sep. 20,2019
EM Electronics
Pre-amplifier Corporation EM30265 07032613 Sep. 16, 2019
CO.,LTD
Pre-amplifier HP 8447D 2727A05017 | Sep. 16, 2019
Loop antenna ZHINAN ZN30900A 12024 Oct. 20, 2019
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 02, 2019
Horn Antenna Schwarzbeck |[BBHA 9120D 631 Oct. 20, 2019
Antenna Mast Keleto RE-AM N/A N/A
Coax cable
(9KHZ-1GHz) TCT RE-low-01 N/A Sep. 16, 2019
Coax cable .
(9KHZ-40GH?z) TCT RE-high-02 N/A Sep. 16, 2019
Coax cable
(9KHz-1GHz) TCT RE-low-03 N/A Sep. 16, 2019
Coax cable .
(9KHZ-40GHz) TCT RE-high-04 N/A Sep. 16, 2019
EMI Test Software Shurple EZ-EMC N/A N/A
Technology

Note: 1.802.11b/802.11g is SISO, transimitte signal from two antenna is completely uncorrelated.
802.11n(H20)/802.11n(H40) is MIMO, transimitte signal from two antenna is correlated.
2. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).
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6.8.3. Test Data

Report No.: TCT190121E015

Please refer to following diagram for individual

Below 1GHz
Horizontal:
80.0 dBu¥/m
FCC Part 15C 3M Radiation
I
40 5
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Site Polarization: Horizontal Temperature: 25
Limit: FCC Part 15C 3M Radiation Power: Humidity: 55 %
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBu¥im dB/m dB Detector cm degree  Comment
1 * 860795 46.79 -12.87 3392 4000 -608 QP
2 94 3137 4505 -9.37 3568 4350 -782 QP
3 166.6385 48.93 -15.50 3343 4350 -1007 QP
4 233.4881 5183 -13.04 3879 4600 -721 QP
5 266.8395 50.68 -12.01 3867 46.00 -733 QP
6 665.2610 3952 -5.55 3397 4600 -1203 QP

Hotline: 400-6611-140
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Vertical:
80.0 dBu¥/m
FCC Part 15C 3M Radiation
|
40 |
F 5
w >WM{N\M~
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 60O 700  1000.000
Site Polarization: Vertical Temperature: 25
Limit: FCC Part 15C 3M Radiation Power: Humidity: 55 %
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dB/m dB Detector cm degree  Comment

1 * 854769 38.94 -13.26 2568 4000 -1432 QP
2 166.6385 40.58 -15.50 25.08 4350 -1842 QP
3 266.8395 41.07 -12.01 29.06 4600 -16.94 QP
4
5

401.1050 39.37 -8.94 3043  46.00 -15.57 QP
468.1650 38.36 -7.99 30.37 46.00 -1563 QP
6 665.2610 36.57 -5.55 31.02 4600 -1498 QP

Note: 1.The low frequency, which started from 9KHz~30MHz, was pre-scanned and the result which was 20dB lower than
the limit line per 15.31(0) was not reported

2. Measurements were conducted in all three channels (high, middle, low) and all modulation (802.11b, 802.11g,
802.11n(HT20), 802.11n(HT40)), and the worst case Mode (Middle channel and 802.11b)
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Modulation Type: 802.11b

Report No.: TCT190121E015
Test Result of Radiated Spurious at Band edges

Low channel: 2412 MHz

Frequency Ant. Pol. Peak reading C?:r;i%'ro n PEer%Ii(sgilgr?l Peak limit AV limit
(MHz) H/V (dBuv) (dB/m) 1G] (dBuVv/m) (dBuV/m)
2310 H 46.24 -4.20 42.04 74.00 54.00

2377.38 H 48.65 -4.10 44.55 74.00 54.00
2390 H 52.87 -3.94 48.93 74.00 54.00
2310 V 45.03 -4.20 40.83 74.00 54.00

2377.38 V 54.46 -4.10 50.36 74.00 54.00
2390 V 52.61 -3.94 48.67 74.00 54.00

Modulation Type: 802.11b
High channel: 2462 MHz

Frequency Ant. Pol. Peak reading C?:r;i%'ron PEer%Ii(sgilgr?l Peak limit AV limit
(MHz) H/V (dBuVv) (dB/m) Lesa] (dBuVv/m) (dBuV/m)
2483.5 H 46.59 -3.60 42.99 74.00 54.00

2487.09 H 47.38 -3.50 43.88 74.00 54.00
2500 H 46.20 -3.34 42.86 74.00 54.00
2483.5 V 50.17 -3.60 46.57 74.00 54.00
2487.09 V 47.96 -3.50 44.46 74.00 54.00
2500 V 42.32 -3.34 38.98 74.00 54.00
Modulation Type: 802.11g
Low channel: 2412 MHz

Frequency Ant. Pol. Peak reading C?:r;ifgf n PEer%Ii(SEiIQI’?I Peak limit AV limit
(MHz) H/V (dBuV) (dB/m) Level (dBuV/m) (dBuv/m)
2310 H 44.73 -4.20 40.53 74.00 54.00

2388.96 H 51.21 -4.10 47.11 74.00 54.00
2390 H 53.67 -3.94 49.73 74.00 54.00
2310 \% 45.24 -4.20 41.04 74.00 54.00

2388.96 V 48.86 -4.10 44.76 74.00 54.00
2390 V 53.35 -3.94 49.41 74.00 54.00

Modulation Type: 802.11g
High channel: 2462 MHz

Frequency Ant. Pol. Peak reading C(I):r;%%'ron Plgrﬁlfsgilgr?l Peak limit AV limit
(MHz) H/V (dBuV) (dB/m) o (dBuV/m) (dBuv/m)
2483.5 H 51.84 -3.60 48.24 74.00 54.00

2487.59 H 52.76 -3.50 49.26 74.00 54.00
2500 H 48.57 -3.34 45.23 74.00 54.00
2483. 5 V 50.25 -3.60 46.65 74.00 54.00
2487.59 \% 49.61 -3.50 46.11 74.00 54.00
2500 \% 48.19 -3.34 44.85 74.00 54.00

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Modulation Type: 802.11n(20MHz)
Low channel: 2412 MHz
Correction Peak Final

Frequency Ant. Pol. Peak reading Peak limit AV limit

(MHz) HIV (dBuLV) (Fd%cltr% Emission | (dBuv/im) | (dBuV/m)
2310 H 48.76 -4.20 44.56 74.00 54.00
2388.01 H 52.14 2.10 48.04 74.00 54.00
2390 H 53.32 3.94 49.38 74.00 54.00
2310 Y 48.57 ~4.20 44.37 74.00 54.00
2388.01 Y, 53.29 2.10 49.19 74.00 54.00
2390 Y 52.64 3.94 48.70 74.00 54.00

Modulation Type: 802.11n(20MHz)
High channel: 2462 MHz
Correction Peak Final

Frequenc Ant. Pol. Peak readin Sl Peak limit AV limit
(lsle) ¢ HIV (dBuLV) ° (Fd"’,‘;/tr% Emission | (dBuv/m) | (dBuV/m)
2483.5 H 53.71 -3.60 50.11 74.00 54.00
2392.55 H 53.96 -3.50 50.46 74.00 54.00
2500 H 48.75 -3.34 4541 74.00 54.00
2483. 5 V 54.28 -3.60 50.68 74.00 54.00
2392.55 V 53.49 -3.50 49.99 74.00 54.00
2500 \ 48.06 -3.34 44.72 74.00 54.00

Modulation Type: 802.11n(40MHz)
Low channel: 2422 MHz
Correction Peak Final

Frequency Ant. Pol. Peak reading Peak limit AV limit

(MHz) HIV (dBpv) Ej%cfr% Emission | (dBuv/im) | (dBuV/m)
2310 H 49.73 -4.20 45.53 74.00 54.00
2387.85 H 54.49 2.10 50.39 74.00 54.00
2390 H 53.76 3.94 49.82 74.00 54.00
2310 Vv 51.54 -4.20 47.34 74.00 54.00
2389.98 Y 53.82 2.10 49.72 74.00 54.00
2390 \Y/ 54.15 -3.94 50.21 74.00 54.00

Modulation Type: 802.11n(40MHz)
High channel: 2452 MHz
Correction Peak Final

Frequenc Ant. Pol. Peak readin Al Peak limit AV limit
(l\G}IHz) / HIV (dBpV) ° E,aBC/tr% Emission | (dBuv/im) | (dBuV/m)
2483.5 H 50.81 -3.60 47.21 74.00 54.00

2493.51 H 52.53 -3.50 49.03 74.00 54.00
2500 H 51.07 -3.34 47.73 74.00 54.00
2493.51 \% 52.29 -3.60 48.69 74.00 54.00
2489.36 \% 54.75 -3.46 51.25 74.00 54.00
2500 \% 51.46 -3.34 48.12 74.00 54.00
Note:
1. Peak Final Emission Level=Peak Reading + Correction Factor;
2. Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
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Above 1GHz
Modulation Type: 802.11b

Report No.: TCT190121E015

Low channel: 2412 MHz
Frequency| Ant. Pol. relzaaedailrlﬁg AV reading C?:r;i%'ron FI’EergLssmn LeX\e/I Peak limit| AV limit Margin
(MHz) HIV (dBuV) (dBuVv) (dB/m) | (dBpv/m) | (dBuv/m) (dBuVv/m) | (dBuV/m) (dB)
4824 H 42.71 0.75 43.46 74 54 -10.54
7236 H 32.42 9.87 42.29 74 54 -11.71
—- H - A —- —- A —- A —-
4824 V 44.07 0.75 44.82 74 54 -9.18
7236 V 32.63 9.87 42.50 74 54 -11.50
—- \V; - —- —- —- —- _ - —-
Middle channel: 2437MHz
Frequency| Ant. Pol. rgaedei‘rl?g AV reading C?:r;%‘t:gro n PEerg;(S sion LGXSI Peak limit| AV limit Margin
(MHz) H/V (dBuv) (dBuv) (dB/m) | (dBuv/m) | (dBuv/m) (dBuV/m) | (dBpV/m) (dB)
4874 H 40.29 0.97 41.26 74 54 -12.74
7311 H 34.86 -—- 9.83 44.69 74 54 -9.31
—— H — — — — — — — —
4874 \% 40.57 0.97 41.54 74 54 -12.46
7311 \% 32.92 9.83 42.75 74 54 -11.25
—— \Vj — — — — ——- S — —
High channel: 2462 MHz
Frequency| Ant. Pol. rgaeijei‘rlfg AV reading CcIJ:rQ?:S[:(t)lron I:I>Eer2;(53|on Lexsl Peak limit| AV limit | Margin
(MHz) H/V (dBuv) (dBuv) (dB/m) | (dBuv/m) | (dBuv/m) (dBuV/m) | (dBpV/m) (dB)
4924 H 40.18 1.18 41.36 74 54 -12.64
7386 H 34.30 10.07 44.37 74 54 -9.63
—— H —— —— —— —— — — — ——
4924 V 39.62 1.18 40.8 74 54 -13.20
7386 V 31.46 10.07 41.53 74 54 -12.47
- \V; - —-- —-- —-- -—-- - - —--
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)
The emission levels of other frequencies are very lower than the limit and not show in test report.

2.
3.
4

Hotline: 400-6611-140

Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.

Data of measurement shown “---“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.
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Modulation Type: 802.11¢g

Report No.: TCT190121E015

Low channel: 2412 MHz
Peak . __|Correction Emission Level A A n
Freduencyl ATL POl | reading MY JS3G " Factor”[pedk T Ay eRK | AV i | Mg
(dBuv) (dB/m) | (dBuVv/m) | (dBuV/m)
4824 H 41.27 0.75 42.02 74 54 -11.98
7236 H 33.65 9.87 43,52 74 54 -10.48
—- H - —- —- —- —- —- - —-
4824 V 42.78 0.75 43.53 74 54 -10.47
7236 V 33.12 9.87 42.99 74 54 -11.01
—- \V; - —- —- —- —- —- - —-
Middle channel: 2437MHz
Peak . __|Correction Emission Level A . .
Freduencyl ARLEOL | reacing (12809 eactor” —peck T AV | rescimit AvImit | et
(dBuv) (dB/m) | (dBuVv/m) | (dBuVv/m)
4874 H 42.35 0.97 43.32 74 54 -10.68
7311 H 35.09 9.83 44.92 74 54 -9.08
— H _— I__ _— _— ha B _— J__ —
4874 \Y/ 42.81 0.97 43.78 74 54 -10.22
7311 \Y/ 34.46 9.83 44.29 74 54 -9.71
— \ o — — — —- e — —
High channel: 2462 MHz
Peak . |Correction Emission Level A A .
Fredtencyl AnEol | reading [ 7280g " Cactor” —peck T Ay | Fesimit AvIm | Mot
(dBuv) (dB/m) | (dBuv/m) | (dBuVv/m)
4924 H 42.50 1.18 43.68 74 54 -10.32
7386 H 34.93 10.07 45.00 74 54 -9.00
— H — - _— _— A _— - —
4924 \Y/ 41.46 1.18 42.64 74 54 -11.36
7386 \% 32.79 10.07 42.86 74 54 -11.14
— V [ _a — — — — f_. —_— —
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuVv/m)
The emission levels of other frequencies are very lower than the limit and not show in test report.

2.
3.
4

Hotline: 400-6611-140

Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.

Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.
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Modulation Type: 802.11n (HT20)

Low channel: 2412 MHz
Frel\(jltﬁency Anﬁ/\P/oI. rgazai‘rl?g AVdrgae/ing C(I):r;%;:(t)lron PEerg;(ssmn Lexsl Pdesk\}i/mit (/j—\é/ I\i/r?it M?jré;in
4824 H 44.91 0.75 45.66 74 54 -8.34
7236 H 35.07 9.87 44.94 74 54 -9.06
—- H - —- —- —- —- —- - —-
4824 V 44.84 0.75 45.59 74 54 -8.41
7236 V 34.39 9.87 44.26 74 54 -9.74
—— V — _— _— _— — — — —
Middle channel: 2437MHz
Fre'\(jltﬁency Anl'Ei/\P/oI. rga%ailrlfg AVdrgae/ing C?:r;i%'ron FI’EergLssmn Le'&/sl Pdeélk\}i/mit (,;_\E\B/ I\i/r?it Mgréqin
4874 H 46.58 0.97 47.55 74 54 -6.45
7311 H 35.26 9.83 45.09 74 54 -8.91
— H — I — — N — [ —
4874 \% 44.60 0.97 45.57 74 54 -8.43
7311 \% 34.43 9.83 44.26 74 54 -9.74
—_ V — —_ —_ —_ —_——— — — —_
High channel: 2462 MHz
Peak . __|Correction Emission Level - . ]
Freauencyl AnEol | reading [ 1280g " Cactor” —peck T Ay | Fesimit AvImit | Mergin
(dBuv) (dB/m) | (dBuv/m) | (dBuVv/m)
4924 H 43.15 1.18 44.33 74 54 -9.67
7386 H 33.72 10.07 43.79 74 54 -10.21
—_ H —_ =N —_ —_ - —_ —D —_
4924 \% 42.69 1.18 43.87 74 54 -10.13
7386 V 33.47 10.07 43.54 74 54 -10.46
— V [ _2 — — — — €. — —
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuVv/m)

3. The emission levels of other frequencies are very lower than the limit and not show in test report.

4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.

5. Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.

Page 73 of 78

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




TCT

Modulation Type: 802.11n (HT40)

Report No.: TCT190121E015

Low channel: 2422 MHz
Frequency| Ant. Pol. rgazai‘rl?g AV reading C(I):r;%;:(t)lron PEerg;(ssmn Lexsl Peak limit| AV limit | Margin
(MHz) H/V (dBpV) (dBuV) (dB/m) | (dBuV/m) | (dBuv/m) (dBuV/m) | (dBuV/m) (dB)
4844 H 42.62 0.75 43.37 74 54 -10.63
7266 H 33.19 9.87 43.06 74 54 -10.94
—- H - —- —- —- —- —- - —-
4824 V 42.86 0.75 43.61 74 54 -10.39
7236 V 32.31 9.87 42.18 74 54 -11.82
—- \V; - —- —- —- —- —- - —-
Middle channel: 2437MHz
Frequency| Ant. Pol. rga%ailrlfg AV reading C?:r;i%'ron FI’EergLssmn Le'&/sl Peak limit| AV limit Margin
(MHz) H/V (dBuVv) (dBuv) (dB/m) | (dBpv/m) | (dBuV/m) (dBuV/m) | (dBuV/m) (dB)
4874 H 43.83 0.97 44.80 74 54 -9.20
7311 H 33.05 9.83 42.88 74 54 -11.12
— H — I — — N — [ —
4874 \% 42.27 0.97 43.24 74 54 -10.76
7311 \% 32.94 9.83 42.77 74 54 -11.23
— \ o — — — —- e — —
High channel: 2452 MHz
Frequency| Ant. Pol. rgaed?rlsg AV reading C‘g;ifgron PEerstsmn Le'&/sl Peak limit| AV limit Margin
(MHz) H/V (dBuV) (dBuv) (dB/m) | (dBpv/m) | (dBuV/m) (dBuV/m) | (dBuV/m) (dB)
4904 H 43.39 1.18 44.57 74 54 -9.43
7356 H 33.70 10.07 43.77 74 54 -10.23
— H — N — — - — N —
4904 \% 42.16 1.18 43.34 74 54 -10.66
7356 V 34.82 10.07 44.89 74 54 -9.11
— \V/ C.: — — — — e — —
Note:

1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)
The emission levels of other frequencies are very lower than the limit and not show in test report.

2.
3.
4

Hotline: 400-6611-140

Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency. The highest test
frequency is 25GHz.
Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20 dB

below the limits or the field strength is too small to be measured.
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Appendix B: Photographs of Test Setup
Product: WIFI Module
Model: W2NM2510
Radiated Emission
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Conducted Emission
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Appendix C: Photographs of EUT
Product: WIFI Module
Model: W2NM2510
External Photos
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Product: WIFI Module
Model: W2NM2510
Internal Photos
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