EMITEK

Power Spectral Density
Test Model 802.11¢g
Channel 6: 2437MHz

BE Agilent Spectrum Analyzer - Swept SA

Marker 1 2.443877350000 GHz E Avg Type: Log-Pwr
PNO: Fast L, 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

12:19:

Peak Search

Mkr1 2.443 877 GHz NextPeak
Ref 20.00 dBm -10.000 dBm

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl
Center 2.43700 GHz Span 24.65 MHz m

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.599 s (1001 pts)

STATUS

Power Spectral Density
Test Model 802.11g
Channel 11: 2462MHz

BE Agilent Spectrum Analyzer - Siwept SA ol

L ' J IGN 12:20:31 5
Center Freq 2.462000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast L, 1rig: Free Run Avg|Hold:>10/10 . ¥
\FGainiLow  #Aften: 30 dB m
Mkr1 2.462 937 GHz
Ref Offset 12 dB
Ref 20.00 dBm -9.241 dBm
Center Freq
2.462000000 GHz
1 StartFreq
2.449675000 GHz

¢
AR A AR M:lu WA
J ]N- Stop Freq
]

o
AN it
A

Center 2.46200 GHz Span 24.65 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.599 s (1001 pts)

MSG STATUS
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Test Model

EMITEK

Power Spectral Density
802.11n (HT20)
Channel 1: 2412MHz

BE Agilent Spectrum Analyzer - Swept SA

Center Freq 2.412000000 GHz

PNO: Fast )
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

’I

ALIGH 12:21:
Avg Type: Log-Pwr T

Trig: Free Run Avg|Hold: 10110

#Atten: 30 dB

Mkr1 2.406 740 GHz
-11.573 dBm

Center Freq
2.412000000 GHz

M VA )

V

Center 2.41200 GHz Span 26.43 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.787 s (1001 pts)
Power Spectral Density
Test Model 802.11n (HT20)
Channel 6: 2437MHz
=

‘Agilent Spectrum Analyzer - Swept $4

B
] L
Center Freq 2.437000000 GHz

PNO: Fast
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

IGN 12:22:47
Avg Type: Log-Pwr

) Trig: Free Run Avg|Hold:>10/10

#Atten: 30 dB

Mkr1 2.445 114 GHz
-10.620 dBm

Center Freq
2.437000000 GHz

StartFreq
2.423785000 GHz

1

+
AR -f'\f'\‘-,ﬂ,ﬂ.-’\".r%Wl"[ﬂ-\

Iﬁ'.

Span 26.43 MHz
Sweep 2.787 s (1001 pts)

STATUS

#VBW 10 kHz
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EMITEK

Power Spectral Density
Test Model 802.11n (HT20)
Channel 11: 2462MHz

BE Agilent Spectrum Analyzer - Swept SA o )
e R E | ENSEINT] 12:23:34 PM
Center Freq 2.462000000 GHz : Avg Type: Log-Pwr TRAC
PNO: Fasi o 17ig: FreeRun Avg|Hold:>10/10
: .
IFGain:Low #Atten: 30 dB

Frequency
Mkr1 2.465 462 GHz
Ref 20.00 dBm -10.987 dBm

CenterFreq
2.462000000 GHz

1

A
Ay

Center 2.46200 GHz Span 26.43 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.787 s (1001 pts)

MsG STATUS

Power Spectral Density
Test Model 802.11n (HT40)
Channel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA = |-
T F C A NSE:IN ALIGN Al 12:25:11 PMAug 26,
Center Freq 2.422000000 GHz Avg Type: Log-Pwr !
d AL MPIRNOI Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 30 dB

Frequency

Mkr1 2.425 11 GHz
Ref Offset 12 dB A
Ref 20.00 dBm -16.563 dBm

Center Freq
2.422000000 GHz

StartFreq

1 2.394685000 GHz

4
F‘T“l’i'#]lu‘fl'-'\wﬂ\!"\fw# Jlrhi'ﬁll Stop Freq

2.449315000 GHz

Center 2.42200 GHz Span 54.63 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.760 s (1001 pts)

MSG STATUS
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Test Model

EMITEK

Power Spectral Density
802.11n (HT40)
Channel 6: 2437MHz

BE Agilent Spectrum Analyzer - Swept SA

L R e 1 C
Center Freq 2.437000000 GHz

PNO: Fast L}

IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

#?iL1F-'I';w'u‘.’:,‘wwﬂwm.t _

ALIGN A 12:26:2,
Avg Type: Log-Pwr T

Trig: Free Run Avg|Held: 10110

" #Atten: 30 dB

Mkr1 2.450 71 GHz
-13.703 dBm

Center Freq

2.437000000 GHz

StartFreq
‘1 2.409685000 GHz

oty rf.:h‘\'h'r)-\w!l','?w;',‘s‘.‘“'*11"W?i‘.“‘rﬁﬁ’l'ul‘ﬁf‘f‘-%“‘fwl.‘h'&‘-l'
ﬁlil

Stop Freq
2.464315000 GHz

Center 2.43700 GHz Span 54.63 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.760 s (1001 pts)
MSG STATUS
Power Spectral Density
Test Model 802.11n (HT40)

Channel 9: 2452MHz

BE Agilent Spectrum Analyzer - Swept SA
i L R

Center Freq 2.45000000 GHz

PNO: Fast (p)

IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

!m'Jr.‘ﬁlwr1':'m.‘JE-',3r'iﬁ'!-l.ﬁ'ﬁ}'#fﬁ##*b#ﬁ’#f‘h‘#f!‘\ ro

Center 2.45200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

ALIGH AL 12:27:5
Avg Type: Log-Pwr Frequency

Trig: Free Run Avg|Hold:>10/10

#Atten: 30 dB
Mkr1 2.455 71 GHz
-14.375 dBm

Center Freq
2.462000000 GHz

’1

JH-

Span 54.63 MHz
Sweep 5.760 s (1001 pts)

STATUS
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EMITEK

Ant.1
Power Spectral Density
Test Model 802.11b
Channel 1: 2412MHz
i. Agilent Spectrum Analyzer - Swept SA ) ) = ==
{] L § NSE:IN LIGN 09:.
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr i Erenuercy
PNO: Fast Cp) Trig: Free Run Avg|Hold:>10/10 .
IFGain:Low #Atten: 30 dB - - m
Mkr1 2.412 651 GHz
Ref 20.00 dBm -8.103 dBm
Center Freq
T T T 2.412000000 GHz
*1
2.404425000 GHz
el .,a,m»lm% "'“"’F:Aﬁ}l‘nw“,. i
Iy Y i h g My
#ﬂ“ﬁw uq* y L w n Stop Freq
\/ \ 2419575000 GHz
\/
Center 2.412000 GHz ) Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s (1001 pts)
MSG STATUS
Power Spectral Density
Test Model 802.11b
Channel 6: 2437MHz
[BE Agilent Spectrum Analyzer - Swept SA o -a8

L { IGN
Center Freq 2.437000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast i) Trig: Free Run Avg|Hold:>10/10 a
IFGain:Low #Atten: 30 dB m
Mkr1 2.437 606 GHz
Ref Offset 12 dB
Ref 20.00 dBm -7.931 dBm
Center Freq
2.437000000 GHz
‘1
2.429425000 GHz
P A L
L
! it
h

Ay i
by . %,
wﬂm L Y
T WI

Center 2.437000 GHz Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s (1001 pts)

MSG STATUS
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EMITEK

Power Spectral Density

Test Model 802.11b
Channel 11: 2462MHz

Agilent Spectrum Analyzer - Swept SA T
3 ]|
= T ENSE:[h 01
Frequency

Center Freq 2.462000000 GHz : Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB
Mkr1 2.462 485 GHz
Ref Offset 12 dB
Ref 20.00 dBm -7.413 dBm
Center Freq
2.462000000 GHz

’I

’r‘WMMMMT"M\U-W”*‘WM‘h,‘ .,,.f‘mm'l'j‘m“"‘l{w"'\““w*\lrhwlﬂu,

" Vi oy

f\ﬂﬂww “qu‘ i ¥ ‘\;I IJ)'MM"M}WJ“
\

3

2469575000 GHz

CF Step
1.516000 MHz

Auto Man

FreqOffset

Center 2.462000 GHz N Span 15.15 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.597 s (1001 pts)

MSG STATUS

Power Spectral Density

Test Model 802.11¢g
Channel 1: 2412MHz

BN Agilent Spectrum Analyzer - Swept S& -

L ! N IGN 01:12:54
Center Freq 2.412000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>10/10 . ¥
IFGain:Low #Atten: 30 dB j
Mkr1 2.411 704 8 GHz m
Ref Offset 12 dB
Ref 20.00 dBm =11.196 dBm
Center Freq
2.412000000 GHz
1 StartFreq
2.399700000 GHz
]
in

L)
P

I
j

ff 2.

Center 2.41200 GHz Span 24.60 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.594 s (1001 pts)

MSG STATUS

TRF No: FCC 15C/A Page 37 of 67 Report No.: ES190731026W03 Ver.1.0



Test Model

EMITEK

Power Spectral Density

802.11g

Channel 6: 2437MHz

BE Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz

PNO: Fast )
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Avg ‘I’ype:.l:ng-Pwr
Avg|Hold:>10/110

Trig: Free Run
#Atten: 30 dB

) "r}t-‘? -.hlru"u"iﬁ“u'l‘ M I]{‘Ja JW

i

#VBW 10 kHz

01:14:

Mkr1 2.441 993 8 GHz
-9.108 dBm

Center Freq
2.437000000 GHz

.
P

Span 24.60 MHz
Sweep 2.594 s (1001 pts)

STATUS

Test Model

Power Spectral Density

802.11g

Channel 11: 2462MHz

BB Agilent Spectrum Analyzer - Swept SA
i L "

Center Freq 2.462000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

.F‘v"rﬂ!ﬂfi'ﬁ\ﬂ \"-""M‘.fifg"l" W‘H"”ﬂ'w

Center 2.46200 GHz
#Res BW 3.0 kHz

Avg Type: I;aq-Pwr
Avg|Hold:>10/10

) Trig: Free Run
#Atten: 30 dB

i

#VBW 10 kHz

sz Frequency

MKr1 2.465 739 2 GHz m
=10.090 dBm

Center Freq

2.462000000 GHz

StartFreq

2.449700000 GHz

’1

AT NN
1 i

Span 24.60 MHz
Sweep 2.594 s (1001 pts)

STATUS
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EMITEK

Power Spectral Density
Test Model 802.11n (HT20)
Channel 1: 2412MHz

[BE Agilent Spectrum Analyzer - Swept SA o[-
— T ENSEI o1

Center Freq 2.412000000 GHz o Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 30 dB
Mkr1 2.403 615 GHz
Ref Offset 12 dB
Ref 20.00 dBm -9.848 dBm

Center 2.41200 GHz ) Span 26.45 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.789 s (1001 pts)

MSG STATUS

Power Spectral Density
Test Model 802.11n (HT20)
Channel 6: 2437MHz

BB Agilent Spectrum Analyzer - Swept SA ol

L ' J IGN 01:17:24 5
Center Freq 2.437000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>10/10 . ¥
\FGain:Low  #Atten: 30 dB { m
Mkr1 2.441 364 GHz
Ref Offset 12 dB
Ref 20.00 dBm -9.812 dBm
Center Freq
2.437000000 GHz
1 StartFreq
2.423775000 GHz

L2
-ﬂp{u’pﬁﬂﬂﬁﬁrﬂ”‘:ﬁf\‘.}ﬁw.l",mhﬂfrr i ﬁu’,["{%’\-"}‘e"u' .M{'\,[hft.f\*-j Mﬁﬁﬂr",“,w\f‘f.‘
| ‘,I

|

2.

Center 2.43700 GHz ) Span 26.45 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.789 s (1001 pts)

MSG STATUS
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EMITEK

Power Spectral Density

Test Model 802.11n (HT20)
Channel 11: 2462MHz
AgltmiptﬂlumAnlMuv.Swtmﬂ ) = = = o |- il

L R . ENSE:] LIGN &
Center Freq 2.462000000 GHz ; Avg Type: Log-Pwr
PNO: Fasi o 17ig: FreeRun Avg|Hold: 1010
: .
IFGain:Low #Atten: 30 dB

01:18:10

Mkr1 2.469 459 GHz
Ref 20.00 dBm -10.458 dBm

CenterFreq
2.462000000 GHz

1

. . ¢
W‘ J'-.n"l' .Af'-,’f"ﬁhf-‘ﬂ jw,w‘.nm Jk-’\ | 1! M“: N'f .'l;n J\h A W‘"‘l

Center 2.46200 GHz Span 26.45 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.789 s (1001 pts)

MsG STATUS

Power Spectral Density
Test Model 802.11n (HT40)
Channel 3: 2422MHz

Agilent Spectrum Analyzer - Swept SA — e

- ==

. E E Al NSE:IN ALIGN Al 011

Center Freq 2.422000000 GHz . Avg Type: Log-Pwr 2 3 4 Frequency
PNO: Fast Ly 1rig: Free Run Avg|Hold:>10/10 R

IFGain:Low #Atten: 30 dB

Mkr1 2.432 920 0 GHz
Ref Offset 12 dB
Ref 20.00 dBm 16.127 dBm

Center Freq

2.422000000 GHz

StartFreq

1 2.394700000 GHz

'
i b StopFreq
' i

L 2.449300000 GHz

Center 2.42200 GHz Span 54.60 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.757 5 (1001 pts)

MSG STATUS
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Test Model

EMITEK

Power Spectral Density
802.11n (HT40)
Channel 6: 2437MHz

BE Agilent Spectrum Analyzer - Swept SA

L R e 1 L
Center Freq 2.437000000 GHz
PNO: Fast Cp )
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

st

Trig: Free Run
#Atten: 30 dB

01:21:11 PM
Avg Type: Log-Pwr T
Avg|Hold:>10/10

Mkr1 2.445 135 4 GHz
-12.163 dBm

Center Freq
2.437000000 GHz

StartFreq
'y 2.409700000 GHz
’rJWﬂ'~'rL\';'ﬁ."ﬂ”\q‘-'l’tl1IJ‘J-‘t'l‘|‘dIﬁ?Ti’ﬁ”ﬂ\ﬁi'lﬂl-'ﬂuk’t'w

Stop Freq
’Ill'l 2.464300000 GHz

Center 2.43700 GHz Span 54.60 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.757 s (1001 pts)
MSG STATUS
Power Spectral Density
Test Model 802.11n (HT40)

Channel 9: 2452MHz

BE Agilent Spectrum Analyzer - Swept SA
i R E Y
Center Freq 2.452000000 GHz
PNO: Fast ()
IFGain:Low

Ref Offset 12 dB
Ref 20.00 dBm

Center 2.45200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Trig: Free Run
#Atten: 30 dB

e

ALIGN AL 01:2.
Avg Type: Log-Pwr Frequency
Avg|Hold:>10/10

Mkr1 2.454 457 0 GHz
-14.696 dBm

Center Freq
2.462000000 GHz

b

Span 54.60 MHz
Sweep 5.757 s (1001 pts)

STATUS
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8.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.4.1 Applicable Standard
According to FCC Part15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05r02

8.4.2 Conformance Limit

According to FCC Part 15.247(d):

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 conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies 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.

8.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the reference level.
B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) are attenuated by at least the minimum requirements . Report the three highest
emissions relative to the limit.

8.4.5 Test Results
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EMIIEK
1T1R- Antenna O

All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11b recorded was report as below:
PSD(Power Spectral Density ) RBW=100kHz

Test Model [<]802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
<Channel 1: 2412MHz [CIChannel 3: 2422MHz

B Agilent Spectrum Analyzer - Swept SA o -2 ]
Center Freq 2.412000000 GHz % Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>10/110

|IFGain:Low #Atten: 30 dB

Mkr1 2.411 500 GHz
Ref Offset 12 dB
Ref 20.00 dBm 5.651 dBm

[

A f e
A

Center 2.412000 GHz Span 15.15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

Unwanted Emissions in non-restricted frequency bands
Test Model [4802.11b []802.11g [1802.11n(HT20) [1802.11n(HT40)
IChannel 1: 2412MHz [ |Channel 3: 2422MHz

BN Agilent Spectrum Analyzer - Swept SA = |6t
L RF 0 E SEN 12:34:48 P

Start Freq 30.000000 MHz i Avg Type: Log-Pwr
PNO: Fast L, 11g: FreeRun Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Mkr1 24.265 3 GHz
Ref Offset 12 dB 4
Ref 20.00 dBm -30.244 dBm

Center Freq
12516000000 GHz

StartFreq
30.000000 MHz

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)
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EMITEK

Band edge
Test Model [J802.11b []802.11g []1802.11n(HT20) [1802.11n(HT40)
[<JChannel 1: 2412MHz [JChannel 3: 2422MHz
3 Agilent Spectrum Analyzes - Swept SA — o[-

12:33:

Start Freq 2.390000000 GHz o Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 30 dB
Mkr1 2.400 00 GHz

Ref Offset 12 dB
Ref 20.00 dBm -38.742 dBm

1 ¥
9‘14 H"P

l,kwﬂl‘»':”rf by feders e
v

Start 2.39000 GHz Stop 2.42000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MSG STATUS

PSD(Power Spectral Density ) RBW=100kHz

Test Model [1802.11b [1802.11¢g [J802.11n(HT20) [1802.11n(HT40)
Channel 6: 2437MHz
Ag\lzmSp(dmmrAndym-ﬁwzptﬂ - =]

L \ N IGN
Center Freq 2.437000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>10/10 . ¥
\FGain:Low  #Atten: 30 dB { m
Mkr1 2.436 500 GHz
Ref Offset 12 dB
Ref 20.00 dBm 5.605 dBm
Center Freq
2.437000000 GHz
) StartFreq
ASY 2.429425000 GHz

Center 2.437000 GHz Span 15.15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG STATUS
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands
Test Model []802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
Channel 6: 2437MHz

[BE Agilent Spectrum Analyzer - Swept SA = ==
- [ g [ NSE:INT] 12:36:41 PM Aug
Start Freq 30.000000 MHz ) Avg Type: Log-Pwr
PNO: Fast Cp) Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Mkr1 21.321 3 GHz
Ref 20.00 dBm -32.351 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)
PSD(Power Spectral Density ) RBW=100kHz
Test Model []802.11b [1802.11g [802.11n(HT20) [1802.11n(HT40)
[<IChannel 11: 2462MHz [(]Channel 9: 2452MHz
[BE Agilent Spectrum Analyzer - Swept SA - e

L - ISE:IN IGN AUTO

Center Freq 2.462000000 GHz 2 Avg Type: Log-Pwr
PNO: Fast g 17ig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 30 dB

12:37:

Mkr1 2.462 500 GHz
Ref Offset 12 dB
Ref 20.00 dBm 6.005 dBm

Center 2.462000 GHz Span 15.15 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG STATUS

TRF No: FCC 15C/A Page 45 of 67 Report No.: ES190731026W03 Ver.1.0



EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands

Test Model [J802.11b []802.11g []1802.11n(HT20) [1802.11n(HT40)
[<Channel 11: 2462MHz [JChannel 9: 2452MHz

BE Agilent Spectrum Analyzer - Swept SA p—
i L | ENSE:[H ALIGN AUT 12:30:
Start Freq 30.000000 MHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: FreeRun Avg|Hold:>10/10
: -
IFGain:Low #Atten: 30 dB

Mkr1 24.280 2 GHz
Ref 20.00 dBm -29.846 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)

MSG STATUS

Band edge
Test Model 0J802.11b []802.11¢g [J802.11n(HT20) []802.11n(HT40)
[<IChannel 11: 2462MHz [ |Channel 9: 2452MHz

BN Agilent Spectrum Analyzer - Swept S& =
i L R A NT 12:38:51 ):

Start Freq 2.450000000 GHz T Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>10/10 . ¥
\FGain:Low  #Atten: 30 dB { m
Mkr1 2.483 50 GHz
Ref Offset 12 dB
Ref 20.00 dBm -45.462 dBm
Center Freq
2.475000000 GHz
StartFreq
2.450000000 GHz
Stop Freq
2.500000000 GHz

CF Step

Y

LT T 0000

|“|‘NWMJ\J.~FM;;,.\M '1 " GLIOCLE
e LT SR PYNRPMPPMR I 1. to e

Freq Offset
0 Hz

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)

MSG STATUS
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EMIIEK
Antenna 1

All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11b recorded was report as below:
PSD(Power Spectral Density ) RBW=100kHz

Test Model [J802.11b [ ]802.11g []802.11n(HT20) [1802.11n(HT40)
CdChannel 1: 2412MHz [IChannel 3: 2422MHz
Agilent Spectrum Analyzer - Swept SA ) - o |- el

L 3 = 1 LIGN AUTO 01:23:25 PM AuQ 26, 2019
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr :
PNO: Fast L, Trig: FreeRun Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB =

Mkr1 2.413 000 GHz
Ref Offset 12 dB
Ref 20.00 dBm 5.590 dBm

. A VA LA
L ANASAS
o

CF Step
1.515000 MHz

FreqOffset

Center 2.412000 GHz Span 15.15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

Unwanted Emissions in non-restricted frequency bands
Test Model [<]802.11b [1802.11g []802.11n(HT20) [1802.11n(HT40)
I<IChannel 1: 2412MHz [ |Channel 3: 2422MHz

[BE Agilent Spectrum Analyzer - Swept SA =]
L RF 5 A NSE:INT 01:27: g 26, 2019

Start Freq 30.000000 MHz "” Avg Type: Log-Pwr “ Frequency

PNO: Fast Ly 17ig: Free Run Avgl|Hold:>10/10
IFGain:Low #Atten: 30 dB €
Ref Offset 12 dB Mkr1 21.327 5 GHz Auto Tune
Ref 20.00 dBm -31.571 dBm
Center Freq
12.515000000 GHz
StartFreq
30.000000 MHz

Start 30 MHz . Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)

MsG STATUS
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EMITEK

Band edge
Test Model [J802.11b []802.11g []1802.11n(HT20) [1802.11n(HT40)
[<JChannel 1: 2412MHz [JChannel 3: 2422MHz
3 Agilent Spectrum Analyzer - Swept SA o ||-#

7 R [ ENSE: [N ALIGN AUT 01:24:
Start Freq 2.390000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, 1rig: FreeRun Avg|Hold:>10/10
-
IFGain:Low #Atten: 30 dB

Mkr1 2.400 00 GHz

Ref Offset 12 dB ¢
Ref 20.00 dBm -37.620 dBm

LY
g

¢
,,nmrn.rn'ﬁ“" il ~"-l"~*‘1#h'1'f'nkr !

Jer e

Start 2.39000 GHz Stop 2.42000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MSG STATUS

PSD(Power Spectral Density ) RBW=100kHz

Test Model [1802.11b [1802.11¢g [J802.11n(HT20) [1802.11n(HT40)
Channel 6: 2437MHz
Ag\lzmSp(dmmrAndym-ﬁwzptﬂ - =]

L \ N IGN AUT
Center Freq 2.437000000 GHz Avg Type: Log-Pwr Frequency

PNO: Fast (p) Trig: Free Run Avg|Hold:>10/10 W .
IFGain:Low #Atten: 30 dB |
Ref Offset 12 dB
Ref 20.00 dBm X
Center Freq
2.437000000 GHz
StartFreq
~ A 2.429425000 GHz

Center 2.437000 GHz Span 15.15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG STATUS
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands
Test Model []802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
Channel 6: 2437MHz

[BE Agilent Spectrum Analyzer - Swept SA = ==
- [ g [ NSE:INT] 01:20:13 PM Aug
Start Freq 30.000000 MHz . Avg Type: Log-Pwr
PNO: Fast Cp) Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Mkr1 21.213 9 GHz
Ref Offset 12 dB J
Ref 20.00 dBm -31.537 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)
PSD(Power Spectral Density ) RBW=100kHz
Test Model [<]802.11b [1802.11g [802.11n(HT20) [1802.11n(HT40)
[<IChannel 11: 2462MHz [(]Channel 9: 2452MHz
[BE Agilent Spectrum Analyzer - Swept SA - e

L

Center Freq 2.462000000 GHz = Avg Type: Log-Pwr
PNO: Fast g 17ig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.462 500 GHz
Ref Offset 12 dB 2
Ref 20.00 dBm 5.993 dBm

Center 2.462000 GHz Span 15.15 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.467 ms (1001 pts)

MSG STATUS
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands

Test Model [J802.11b []802.11g []1802.11n(HT20) [1802.11n(HT40)
[<Channel 11: 2462MHz [JChannel 9: 2452MHz
AngltMSpfﬂrymAmm“vﬁmmSA i — - o[-

Start Freq 30.000000 MHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: FreeRun Avg|Hold:>10/10
: -
IFGain:Low #Atten: 30 dB

Mkr1 24.301 5 GHz
Ref 20.00 dBm -29.736 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts)
Band edge
Test Model 0J802.11b []802.11¢g [J802.11n(HT20) []802.11n(HT40)
[<IChannel 11: 2462MHz [ |Channel 9: 2452MHz

BN Agilent Spectrum Analyzer - Swept S& =

Start Freq 2.450000000 GHz T Avg Type: Log-Pwr Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>10/10 ¥
\FGain:Low  #Atten: 30 dB { m
Mkr1 2.483 50 GHz
Ref Offset 12 dB
Ref 20.00 dBm -42.700 dBm
Center Freq
2.475000000 GHz
k StartFreq
LJ' h 2.450000000 GHz
Stop Freq
2.500000000 GHz

U
I M_LU. vl JUL[LLJ'

W}W Ja 1 CF Step
Wy . 5.000000 MH
Frm MNIMJ N-"Iﬂ_-ﬂlv\"‘vil T e s A Ma:
FreqOffset

0Hz

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)

MSG STATUS
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8.5 RADIATED SPURIOUS EMISSION

8.5.1 Applicable Standard
According to FCC Part 15.247(d) and 15.209 and KDB 558074 D01 15.247 Meas Guidance v05r02

8.5.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4 17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

According to FCC Part15.205,the level of any transmitter spurious emission in Restricted bands shall not
exceed the level of the emission specified in the following table

Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBuVv/m) | Measurement Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 2400/F(KHz) 20 log (uV/m) 30

1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3

216-960 200 46 3

Above 960 500 54 3

8.5.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

8.54 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.

It must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the

following spectrum analyzer settings:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f > 1 GHz(1GHz to 25GHz), 100 kHz for f < 1 GHz(30MHz to 1GHz), 200Hz for
f<150KHZz(9KHz to 150KHz), 9KHz for f<30MHz(150KHz to 30KHz)

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,

measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
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measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this
test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The
peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is
the peak field strength, which must comply with the limit specified in Section 15.35(b). Submit this data.
Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted
by a “duty cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to demonstrate
compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

8.5.5 Test Results

Temperature: 26° C
Relative Humidity: || 54%
ATM Pressure: 1011 mbar

B Spurious Emission below 30MHz(9KHz to 30MHz)

Emission .
LeVG'(dBUV/m) Limit 3m(dBuV/m) Over(dB)

H/V PK AV PK AV PK AV
Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor

Freq. Ant.Pol.
(MHz)
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B Spurious Emission Above 1GHz(1GHz to 25GHz)
All modes 2.4G 802.11b/g/n have been tested and the worst result antenna1 802.11b recorded was report as

below:
Test mode: 802.11b Frequency: Channel 1: 2412MHz
Emission -
(UGHC;) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/NV PK AV PK AV PK AV
4824.00 V 42.47 30.02 74 54 -31.53 -23.98
7236.00 V 46.15 33.69 74 54 -27.85 -20.31
18000.00 V 59.44 45.02 74 54 -14.56 -8.98
4824.00 H 43.36 29.69 74 54 -30.64 -24.31
7236.00 H 47.07 33.56 74 54 -26.93 -20.44
18000.00 H 59.39 45.69 74 54 -14.61 -8.31
Test mode: 802.11 b Frequency: Channel 6: 2437MHz
Emission P
(ﬁﬁ&) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4874.00 \Y 42.53 30.12 74 54 -31.47 -23.88
7311.00 )Y 47.00 33.98 74 54 -27.00 -20.02
18000.00 V 59.98 44.57 74 54 -14.02 -9.43
4874.00 H 42.45 29.99 74 54 -31.55 -24.01
7311.00 H 48.98 34.25 74 54 -25.02 -19.75
18000.00 H 59.09 44.99 74 54 -14.91 -9.01
Test mode: 802.11 b Frequency: Channel 11: 2462MHz
Emission -
(I;/rIquZ.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/N PK AV PK AV PK AV
4924.00 V 42.59 30.02 74 54 -31.41 -23.98
7386.00 V 44.62 31.24 74 54 -29.38 -22.76
18000.00 V 59.98 45.24 74 54 -14.02 -8.76
4924.00 H 43.54 30.15 74 54 -30.46 -23.85
7386.00 H 46.70 32.39 74 54 -27.30 -21.61
9848.00 H 60.60 45.62 74 54 -13.40 -8.38
Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).

3) Correct Factor= Ant_F + Cab_L - Preamp
(4)Data of measurement within this frequency range shown “ -- 7 in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.
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(
(2) Emission Level= Reading Level+Correct Factor +Cable Loss.
(
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