/

5.6. Conducted Spurious Emissions and Band Edges Test
5.6.1. Standard Applicable

Report No.: TZ201101803-E3

According to 815.247 (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. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

5.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of the spectrum
analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz

The spectrum from 9 KHz to 26.5GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions

Temperature 22.8C Humidity 50%

Test Engineer Anna Hu Configurations IEEE 802.11b/g/n
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Report No.: TZ201101803-E3

Spurious
RF
Frequenc Measured Frequenc Conducted Limits .
Test Mode Channel (I\C/llHZ) y Rangeq y - (dBc) Verdict
(dBc)
Antenna
IEEE 1 2412 9 KHz — 26.5 GHz <-30
802.11b 6 2437 9 KHz — 26.5 GHz <-30 -30 PASS
11 2462 9 KHz — 26.5 GHz <-30
|EEE 1 2412 9 KHz — 26.5 GHz <-30
802.11g 6 2437 9 KHz - 26.5 GHz <-30 -30 PASS
11 2462 9 KHz — 26.5 GHz <-30
IEEE 1 2412 9 KHz — 26.5 GHz <-30
802.11n 6 2437 9 KHz — 26.5 GHz <-30 -30 PASS
HT20 11 2462 9 KHz — 26.5 GHz <-30
IEEE 3 2422 9 KHz — 26.5 GHz <-30
802.11n 6 2437 9 KHz — 26.5 GHz <-30 -30 PASS
HT40 9 2452 9 KHz — 26.5 GHz <-30
Remark:

1. Measured RF conducted spurious emission at difference data rate for each mode and recorded worst

case for each mode.
2. Test results including cable loss;
3. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;

13.5Mbps at IEEE 802.11n HT40;
4. “--*means that the fundamental frequency not for 15.209 limits requirement.
5. Not recorded emission values from 9 KHz to 30 MHz as emission level at least 20 dBc lower than limit;
6. Please refer to following plots;

Page 43 of 67




/

Report No.: TZ201101803-E3

11B_Antl_2412 0~Reference

n P lsag Al | 1 | SENEE PLLEE U4\ ALIGH ATO/NG R_| 10:08:35 AM Hov 18, 2020 Frequency
#Avg Type: RMS TRAE[1 33456
Center Freq 2.412000000 Gng:}m _’_I Trig:Free Run e oo el
IFGain:Low #htten: 30 dB P PPRPP
Ref Offset 9.4 dB Mkr1 2.411 52 GHz| Auto Tune,
(0dBidiv__Ref 29.40 dBm 1.046 dBm)
CenterFreq
o 2.412000000 GHz
9.40
StartFreq
b 2.397000000 GHz|
" Wy nie PO T,
P M
-106
j k StopFreq
'llj | 2.427000000 GHz
-06
f \
" 1\4 CF Stej
-30E 4“)‘ v p

R M

3.000000 MHz,

406
nwn,, "W kil Tl A\I""'L,l'f’
@8 FreqOffset|
0 Hz|
Elc)
ICenter 2.41200 GHz Span 30.00 MHz|
J*Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts]
Im:(: Ggstamus
11B_Antl_2412_30~1000
jrL G 500 ac | | SENSE:PLILSE] i ALIGH AUTONORF | 10:08:40 AMHov 18, 2020 Frequency
#Avg Type: RMS TACE[T2345 6
Center Freq 515.000000 MHme:rm _’_I Trig: Fres Run o Bt javad
IFGain:Low #htten: 20 dB weilf PRPPP
ot Offect4 0B Mkr1 828.80 MHZ] AutoTune
10dBidiy__Ref 1940 dBm -60.845 dBm
CenterFreq
8.40 §15.000000 MHz,
080
StartFreq
e 30.000000 MHz
e StopFreq
s | 1.000000000 GHz,
-30E
406 CF Step
97.000000 MHz|
JAuto. Man
06
1
o8 . FreqOffset|
0 Hz|
706

Start 30.0 MHz
es BW 100 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts|

#VBW 300 kHz

Jrsa

Tpsams

11B_Antl 2412 1000~26500

m 7 Y
S - Frequency
#Avg Type: RMS
Center Freq 13.750000000 ?“Hz ) Trig:Free Run o Bt e
Foainilow | HAten: 20 dB sl FPPPP
ot Offert4 4B Mkr1 25.688 25 GHZ AutoTune
19 g8k Ref 19.40 dBm -52.354 dBm
CenterFreq
8.40 13.750000000 GHz]
0E0
StartFreq
08 1,000000000 GHz,
e Stop Freq
3506m] | 26500000000 GHz
06
408 CF Step|
2550000000 GHz,
1] [aute Man|
S06
. FreqOffset
0 Hz,
706
IStart 1.00 GHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)

|W.

Tgererss

11B_Antl_2437_0~Reference

Page 44 of 67




/

N i

Report No.: TZ201101803-E3

#Avg Type Frequency
+= Trig: Free Run Avg|Hold: 100/100 Tire
#htten: 30 4B celP PPPPE
Feof OFse1 956 4B Mkr1 2.436 01 GHZ]| ~ AutoTune
10 dBidiv Ref 29.56 dBm 0.921 dBm
og
CenterFreq
196 2.437000000 GHz
956
'1 StartFreq
o SR 2.422000000 GHz,
o
IJJU / . \”Uh.w
S04
Stop Freq
\; 2.452000000 GHz
24 v\‘
304 ld' CF Step|
N o 3000000 MHz,
'va \J " Auto Man
404 A e
WU-«UM\J 3 Nkj" R
FreqOffset
504
0 Hz,
£04
ICenter 2.43700 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. [
11B_Antl_2437_30~1000
] RL F [s0q c | | SENSE:PULSE I AL KGN ALTONO RF |10:11:13 AMHov 18, 2020 Frequency
#Avg Type: RMS ACE[T]2
Center Freq 515.000000 MHPiO_ - _’_I Trig:Free Run Av:ill-lo‘;:. R AEfl23450
IFGain:Low #Atten: 20 dB cerllPPREF P
et Offsct 866 dB Mkr1 837.43 MHZ Auto Tune
10dBidiv__Ref 19.56 dBm -61.003 dBm|
og
CenterFreq|
956 515.000000 MHz
044
StartFreq
04 30.000000 MHz
e StopFreq
asman]| 1000000000 GHz
-304
04 CF Step
97.000000 MHz
Auto Man
A04
S04 .1 FreqOffset
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|N. Tgsrams
11B_Antl_2437_1000~26500
L F |sa2 _ac | | | SENEE PULE] I AL1GH AUTONORF | 10:11:51 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[T2
Center Freq 13.750000000 f“lg_zl ) Trig: Free Run Av‘éiluo}ls:'mm AEll23450
IFGain:Low #Atten: 20 dB cerllPPREF P
ot Offsct9.56 dB MKr1 26.122 60 GHZ Auto Tune
10dBidiv__Ref 19.56 dBm -51.590 dBm|
og
CenterFreq|
956 13.760000000 GHz|
044
StartFreq
04 1.000000000 GHz
e Stop Freq
280 o] | 26 500000000 GHz,
-304
04 CF Step
2550000000 GHz,
bt Man
A04
04 Freq Offset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)

|M.

11B_Antl_2462_0~Reference

Page 45 of 67




/

N i

+= Trig: Free Run
#Atten: 30 dB

#hvg Type
AvglHold: 100/100

Report No.: TZ201101803-E3

Frequency

e
i

Ref Offset 966 dB

Mkr1 2.461 52 GHZ] Auto Tune
0994 d

10 aBiaiv ~ Ref 29.56 dBm Bm|
Log
CenterFreq
195 2462000000 GHz,
956
' StartFreq
044 M 2447000000 GHz,

e P‘“”\ i T

‘/' Stop Freq
2.477000000 GHz
204 W \nm
304 J\JJ CF Step|
% 3000000 MHz,
wh ] [Aute Man
04 -JU-J( o0 [U Ly N !
o4 Freq Offset|
0Hz
£04
Center 2.46200 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. Ggsmams
11B_Antl_2462_30~1000
] RL F [s0q c | | SENSE:PULSE I AL KGN ALTONO RF |10:15:48 AMHov 18, 2020 Frequmcy
#Avg Type: RMS TACE[L 3
Center Freq 515.000000 MHPiO: - _’_I Trig:Free Run Av:ill-lo‘;:. R AEfl23450
IFGain:Low #hten: 20 dB P PPRPP
et Offsct 866 dB Mkr1 927.09 MHZ Auto Tune
10dBidiv__Ref 19.56 dBm -61.201 dBm|
og
Center Freq
o586 515.000000 MHz|
044
StartFreq
04 30.000000 MHz|
e StopFreq
2901 enf | 1.000000000 GHz
-304
a0 CF Step
97.000000 MHz|
Auto Man|
S04
04 ’1 Freq Offset|
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|N. Ggsmams
11B_Antl_2462_1000~26500
L £ || | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:16:26 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run Av‘éiluo}ls:'mm AEfl23450
IFGain:Low #hten: 20 dB P PPRPP
ot Offsct9.56 dB MKr1 26.064 80 GHZ Auto Tune
10dBidiv__Ref 19.56 dBm -51.625 dBm|
og
Center Freq
o586 13.750000000 GHz,
044
StartFreq
04 1.000000000 GHz|
e Stop Freq
2901 e | 26500000000 GHz
-304
a0 CF Step
2550000000 GHz
Fy |2 Man|
S04
04 Freq Offset|
0 Hz|
704

Start 1.00 GHz
es BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.438 5 (30001 pts)

|M.

11G_Antl_2412 0~Reference

Page 46 of 67




/

Report No.: TZ201101803-E3

: : #Avg Type Frequency
== Trig: Free Run Avg|Hold: 1001100 Tvre
#htten: 30 4B cenP PP
Roof Offset 9.4 0B Mkr1 2.413 26 GHZ]| ~ AuteTune
10 dBidiv Ref 29.40 dBm -3.206 dBm)|
og
CenterFreq
19 2.412000000 GHz|
840
StartFreq
080 Fu 2397000000 GHz
106 | "'lﬂ"’“[twl "-’VJ""f'fJ'!*\llwvﬂn ol
e o Stop Freq|
I 2427000000 GHz
28 g
i h
306 HJ by CF Step|
‘“N/J ‘\MN 3.000000 MHz|
Auto Man|
6 J,fm“,\d‘ Wul\h,,
. ﬂ FreqOffset
0Hz
E-al)
Center 2.41200 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
b= Taerms

11G_Antl_2412_30~1000

] RL F [s0q c | | SENSE:PULSE I AL KGN ALTONO RF |10:20:16 AMHov 18, 2020 Frequmcy
#Avg Type: RMS TRACE[1 23456
Center Freq 515.000000 MHj'O”m _J Trig:Free Run AveiHole: 10010 javad
IFGain:Low #Atten: 20 dB cellPFPPPP
Auto Tune|
Ref Offset9.4 dB Mkr1 963.40 MHZ|
10dBidiv__Ref 19.40 dBm -60.779 dBm|
og
Center Freq
.40 515.000000 MHz|
080
StartFreq
106 30.000000 MHz|
e StopFreq
1.000000000 GHz|
-306 SR |
08 CF Step
97.000000 MHz|
Auto Man|
S06
1
6 . Freq Offset|
0 Hz|
706
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)

|M.

11G_Antl_2412_1000~26500

L F |sa2 _ac | | | SENEE PULE] i AL1GH AUTO/NORF | 10:20:53 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[1 25456
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run ot Bt 1
IFGain:Low #hten: 20 dB cellPPPEE P
et Offset9.4 dB MKr1 26.142 15 GHZ Auto Ture
10dBidiv__Ref 19.40 dBm -51.965 dBm|
og
CenterFreq|
ado 13.760000000 GHz|
080
StartFreq
106 1.000000000 GHz
e StopFreq
26500000000 GHz,
a8 SRR |
06 CF Step
2550000000 GHz,
bl Man
E-il) A
&5 FreqOffset|
0 Hz|
7086
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)

|M.

11G_Antl_2437_0~Reference

Page 47 of 67




/

Report No.: TZ201101803-E3

: ' #hvg Type: Frequency
+= Trig: Free Run Avg|Hold: 100/100 Tire
#htten: 30 4B celP PPPPE
et Offect 866 dB Mkr1 2.439 52 GHZ Auto Tune
10 dBidiv Ref 29.56 dBm -3.323 dBm|
og
CenterFreq
1eg 2437000000 GHz|
956
StartFreq
au & 2.422000000 GHz,
04 Bpashptbtirpaelion W“WL\'PWWW b
i ¥ Stop Freq|
j 2.452000000 GHz
24 v
n
304 ll"nw “"l_ln CF Step|
3.000000 MHz
W:,HMV‘W" M'V‘N W"‘kﬂ/w Auto Man
404
04 FreqOffset
0 Hz,
£04
ICenter 2.43700 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|.N. [
11G_Antl_2437_30~1000
L F |sa2 _ac | | | SENEE PULE] i AL1GH AUTONORF | 10:32:53 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[{ 2345 6
Center Freq 515.000000MHz T Fhva Tips: L ACE[L
IFGain:Low #Atten: 20 dB cerllPPREF P
Auto Tune|
Ref Offset .68 dB Mkr1 452.44 MHz|
10dBidiv__Ref 19.56 dBm -43.306 dBm|
og
CenterFreq|
a8 515.000000 MHz
044
StartFreq
04 30.000000 MHz
i Stop Freq
1.000000000 GHz
4 -33.32 g
04 ’1 CF Step
97.000000 MHz
Auto Man
A04
04 FreqOffset|
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
[ gsrams
11G_Antl_2437_1000~26500
L F |sa2 _ac | | | SENEE PULE] ) AL1GH AUTONORF | 10:23:31 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[{2345 6
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run ot Bt 1
IFGain:Low #hten: 20 dB P PPRPP
of Ofset3566 dB MKr1 25.689 10 GHZ Auto Ture
10dBidiv__Ref 19.56 dBm -51.258 dBm|
og
CenterFreq|
a8 13.760000000 GHz|
044
StartFreq
04 1.000000000 GHz
= StopFreq
26500000000 GHz,
4 -33.32 g
s CF Step|
2550000000 GHz,
‘1 Auto Man
A04
04 FreqOffset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
Im.(- [

11G_Antl_2462_0~Reference

Page 48 of 67



/

Report No.: TZ201101803-E3

: : #Avg Type: Frequency
+= Trig: Free Run AvglHold: 100/100 TvRE
#Atten: 30 dB welP FPPPP
ef OMeeta 56 a8 MKr1 2.463 23 GHZ Auto Tune
[0 dBidiv__Ref 20.56 dBm -1.836 dBm)
og
CenterFreq
1as 2.462000000 GHz
956
StartFreq|
‘l
044 2.447000000 GHz
Ll w}[-mf )
-104 u\vaJ N‘“’M"M Lw‘ I Pﬁi\m I\W\Jlm
StopFreq
2.477000000 GHz
204
'H N
. i nq.,",’%” ‘q\'l wm.u u% CF Step
4y 3000000 MHz,
ey 0 [ iz
404
.y Freq Offset|
0Hz
£04
Center 2.46200 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. Ggsmams
11G_Antl_2462_30~1000
jrL G 500 ac | | | SENSE:PLILSE] i ALIGH ATONORF | 10:26:41 AMHov 18, 2020 Frequency
#Avg Type: RMS TACE[T2345 6
Center Freq 515.000000 MHme:rm _’_I Trig: Fres Run o Bt javad
IFGain:Low #htten: 20 dB weilf PRPPP
Auto Tune|
Ref Offset .68 dB Mkr1 452.44 MHZ|
10dBidiv__Ref 19.56 dBm -47.194 dBm|
og
Center Freq
956 515.000000 MHz
044
StartFreq
04 30.000000 MHz|
o Stop Freq
1.000000000 GHz|
-304
0 CF Step|
.1 97.000000 MHz|
Auto Man|
S04
o4 FreqOffset|
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|N. Ggsmams
11G_Antl_2462_1000~26500
jrL F || | | SENSE:PLILSE] i ALIGH AUTONORF | 10:27:19 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[T2345 6
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run o Bt javad
IFGain:Low #htten: 20 dB weilf PRPPP
o Offect856 B Mkr1 26.047 80 GHZ AutoTune
10 dBieiy__Ref 19.56 dBm -51.945 dBm|
og
Center Freq
956 13.750000000 GHz,
044
StartFreq
04 1.000000000 GHz|
o StopFreq
26 500000000 GHz,
-304
0 CF Step|
2550000000 GHz
Auto Man|
S04
o4 FreqOffset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
|N. Ggsmams

11N20SISO_Antl 2412 0O~Reference

Page 49 of 67




/

Report No.: TZ201101803-E3

: : #Avg Type Frequency
+= Trig: Free Run AvglHold: 100/100 Tvre|
#htten: 30 4B celP PPPPE
Roof Offset 9.4 0B Mkr1 2.410 74 GHZ]| ~ AuteTune
10 dBidiv Ref 29.40 dBm -4.001 dBm)|
og
CenterFreq
19 2.412000000 GHz
.40
StartFreq|
060 Al 2.397000000 GHz
e R | PR S oo o A I
P TR Stop Freq
2.427000000 GHz
208
! I
26 ! 1 CF Step|
"J‘ 3000000 MHz,
\l- LLU Auto Man
06 W‘""MM Wm "lw,w’
-8 Freq Offset|
0Hz
£06
Center 2.41200 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. Ggsmams
11N20SISO_Antl_2412_30~1000
L £ 500 ac | | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:33:39 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[1 3
Center Freq 515.000000 MHPiO_ - _’_I Trig:Free Run Av:ill-lo‘;:. R AEll23450
IFGain:Low #Atten: 20 dB cerllPPREF P
Auto Tune|
Ref Offset 9.4 dB8 Mkr1 935.43 MHZ
10dBidiv__Ref 19.40 dBm -61.351 dBm|
og
Center Freq
.40 515.000000 MHz|
080
StartFreq
108 30.000000 MHz|
e StopFreq
1.000000000 GHz|
-306
34,00 ]
08 CF Step
97.000000 MHz|
Auto Man|
E-il)
6 ’1 Freq Offset|
0 Hz|
7086
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|N. Ggsmams
11N20SISO_Antl_2412_1000~26500
jrL F || | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:34:17 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run Av‘éiluo}ls:'mm AEli23450
IFGain:Low #hten: 20 dB P PPRPP
Ref Offset .4 dB MKr1 26.165 10 GHZ Auto Tune
10dBidiv__Ref 19.40 dBm -51.280 dBm|
og
Center Freq
.40 13.750000000 GHz,
080
StartFreq
108 1.000000000 GHz|
e Stop Freq
26 500000000 GHz,
-306
34,00 ]
08 CF Step
2550000000 GHz
‘ JAuto Man
506
6 Freq Offset|
0 Hz|
7086
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
|N. Ggsmams

11N20SISO_Antl_2437_0~Reference

Page 50 of 67




/

Report No.: TZ201101803-E3

: : #Avg Type: Frequency
+= Trig: Free Run AvglHold: 100/100 TvRE
#Atten: 30 dB welP FPPPP
ef OMeeta 56 a8 MKr1 2.435 74 GHZ Auto Tune
[0 dBidiv__Ref 20.56 dBm -2.743 dBm)
og
CenterFreq
1as 2.437000000 GHz
956
StartFreq|
ou 2.422000000 GHz
-104 "M’W‘\“n o) e
e Stop Freq
2.452000000 GHz
204
A ,,r'ﬂrf 'L"u vdrw CF Step
I 3000000 MHz,
b v i pute Man
y oy
.y Freq Offset|
0Hz
£04
ICenter 2.43700 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. Ggsmams
11N20SISO_Antl_2437_30~1000
jrL G 500 ac | | | SENSE:PLILSE] i ALIGH AUTONORF | 10:36:17 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[T2345 6
Center Freq 515.000000 MHme:rm _’_I Trig: Fres Run o Bt javad
IFGain:Low #htten: 20 dB weilf PRPPP
Auto Tune|
Ref Offset .68 dB Mkr1 476.78 MHZ
10 dBieiy__Ref 19.56 dBm -60.799 dBm|
og
Center Freq
956 515.000000 MHz
044
StartFreq
04 30.000000 MHz|
o Stop Freq
1.000000000 GHz|
304 ELY: =)
0 CF Step|
97.000000 MHz|
Auto Man|
S04
1
o4 ’ FreqOffset|
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|N. Ggsmams
11N20SISO_Ant1_ 2437 1000~26500
jrL F || | | SENSE:PLILSE] i ALIGH AUTOMNORF | 10:36:54 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[T23456
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run e e el
IFGain:Low #htten: 20 dB weilf PRPPP
o Offect856 B Mkr1 26.075 85 GHZ AutoTune
10 dBieiy__Ref 19.56 dBm -52.115 dBm|
og
Center Freq
956 13.750000000 GHz,
044
StartFreq
04 1.000000000 GHz|
o StopFreq
26 500000000 GHz,
304 RFELY S
0 CF Step|
2550000000 GHz
‘ |Auto Man|
S04
o4 FreqOffset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
|N. Ggsmams

11N20SISO_Antl_2462_0~Reference

Page 51 of 67




/

Report No.: TZ201101803-E3

: : #Avg Type Frequency
+= Trig: Free Run AvglHold: 100/100 TvPE
#htten: 30 4B celP PPPPE
Feof OFse1 956 4B Mkr1 2.460 74 GHZ]| ~ AuteTune
10 dBidiv Ref 29.56 dBm -3.815 dBm|
og
CenterFreq
196 2.452000000 GHz
956
StartFreq|
044 6‘1 2.447000000 GHz
s R U 0 S O [V T O O
[l Laab e StopFreq
2.477000000 GHz
204
Iy 1
304 S CF Step|
.\,f ‘y\ 3.000000 MHz|
N‘H'li L Auto Man|
04 wwﬂw ul MW;'NHJ
o4 Freq Offset|
0Hz
£04
Center 2.46200 GHz Span 30.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms {1001 pts]
|W. Ggsmams
11N20SISO_Antl_2462_30~1000
L £ 500 ac | | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:40:29 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L
Center Freq 515.000000 MHPiO: - _’_I Trig:Free Run Av:ill-lo‘;:. R AEll23450
IFGain:Low #hten: 20 dB P PPRPP
Auto Tune|
Ref Offset 9.56 dB Mkr1 748.09 MHZ|
10dBidiv__Ref 19.56 dBm -60.714 dBm|
og
Center Freq
o586 515.000000 MHz|
044
StartFreq
04 30.000000 MHz|
e StopFreq
1.000000000 GHz|
-304
T2 ]
a0 CF Step|
97.000000 MHz|
Auto Man|
A04
1
S04 ’ FreqOffset
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|.M. Ggsmams
11N20SISO_Antl_2462_1000~26500
G R 7 || | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:41:07 M ov 18, 2020 Frequency
#Avg Type: RMS TRACE[L 3
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run Av‘éiluo}ls:'mm AEli23450
IFGain:Low #hten: 20 dB P PPRPP
ot Offsct9.56 dB MKr1 1.764 15 GHZ Auto Tune
10dBidiv__Ref 19.56 dBm -35.794 dBm|
og
Center Freq
o586 13.750000000 GHz,
044
StartFreq
04 1.000000000 GHz|
e Stop Freq
26 500000000 GHz,
304 1 _
T2 ]
a0 CF Step|
2550000000 GHz
Auto Man|
A04
04 Freq Offset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
|.M. Ggsmams

11N40SISO_Antl 2422 0~Reference
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: ' #hvg Type: Frequency
+= Trig: Free Run Avg|Hold: 100/100 Tvre|
#htten: 30 4B celP PPPPE
et Offect .4 dB Mkr1 2.419 48 GHZ Auto Tune
10 dBidiv Ref 29.40 dBm -7.727 dBm|
og
CenterFreq
1ad 2.422000000 GHz|
.40
StartFreq|
a8 ; 2.392000000 GHz
106 11l 00l Bl
thmwufu\‘w‘w # erI\n‘lv WWLJ,.,.\.',J]J"L StopFreq
'k 2.452000000 GHz
208
|
s / ! CF Step
f 1 6.000000 MHz
Auto Man
08 Hf M W j‘
. NJW ‘J Freq Offset|
0Hz
£06
Center 2.42200 GHz Span 60.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms {1001 pts]
|W. Ggsmams
11N40SISO_Antl_2422_30~1000
L F |sa2 _ac | | | SENSE:PLILSE] I ALIGH AUTO/NORF | 10:46:06 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 515.000000 MHPiO: - _’_I Trig: Fres Run Av‘éi!Ho}I:_ i w2z s e
IFGain:Low #hten: 20 dB P PPRPP
Auto Tune|
Ref Offset9.4 dB Mkr1 897.28 MHZ
10dBidiv__Ref 19.40 dBm -46.531 dBm|
og
Center Freq
40 515.000000 MHz
080
StartFreq
106 30.000000 MHz|
e Stop Freq
1.000000000 GHz
-306
37 73 ]
08 CF Step|
¢ 1 97.000000 MHz
Auto Man|
E-il)
606 | FreqOffset|
0 Hz|
7086
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
[ gsrams
11N40SISO_Antl_2422_1000~26500
L F |sa2 _ac | | | SENSE:PLILSE] I ALIGH AUTO/NORF | 10:48:44 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run Av‘éiluo}ls:'mm AEll23450
IFGain:Low #hten: 20 dB P PPRPP
et Offset9.4 dB MKr1 26.085 20 GHZ Auto Ture
10dBidiv__Ref 19.40 dBm -52.050 dBm|
og
Center Freq
40 13.760000000 GHz|
080
StartFreq
106 1.000000000 GHz|
e StopFreq
26 500000000 GHz,
-306
37 73 ]
s CF Step|
2550000000 GHz
Py [ Man|
E-il) 4
06 FreqOffset
0 Hz|
7086
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
Im.(- Ggsmams

11N40SISO_Antl 2437 _0~Reference
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: : #Avg Type Frequency
+= Trig: Free Run Avg|Hold: 100/100 Tire
#htten: 30 4B celP PPPPE
Rof Offsst9.56 4B Mkr1 2.434 48 GHZ]| ~ AutoTune
10 dBidiv Ref 29.56 dBm -8.020 dBm)|
og
CenterFreq
1eg 2437000000 GHz|
956
StartFreq
au 2.407000000 GHz,
1
o Wu thpr' \hgle Uhu L‘kr‘lmjf \,,J"L.m Stop Freq
iy li
b M\ rwl ”ﬁwl‘ 2.467000000 GHz,
24 i
[
= { | CF Step)
rHI 6.000000 MHz
Auto Man
Y
el bl
- FreqOffset
0 Hz,
£04
ICenter 2.43700 GHz Span 60.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms {1001 pts]
|W. [
11N40SISO_Antl_2437_30~1000
L F |sa2 _ac | | | SENEE PULE] i AL1GH AUTO/NORF | 10:51:35 AMHov 18, 2000 Frequency
#Avg Type: RMS TACE[T]2
Center Freq 515.000000 MHPiO_ - _’_I Trig:Free Run Av:ill-lo‘;:. R AEfl23450
IFGain:Low #Atten: 20 dB cerllPPREF P
Auto Tune|
Ref Offset .68 dB Mkr1 761.12 MHz|
10dBidiv__Ref 19.56 dBm -60.843 dBm|
og
CenterFreq|
a8 515.000000 MHz
044
StartFreq
04 30.000000 MHz
i Stop Freq
1.000000000 GHz
-304
3800 e
04 CF Step
97.000000 MHz
Auto Man
A04
1
S04 . FreqOffset
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
[ gsrams
11N40SISO_Antl_2437_1000~26500
L F |sa2 _ac | | | SENEE PULE] i AL1GH AUTO/NORF | 10:52:13 AMHov 18, 2000 Frequency
#Avg Type: RMS ACE[T]2
Center Freq 13.750000000 f“lg_zl ) Trig: Free Run Av‘éiluo}ls:'mm AEfl23450
IFGainlow  WAtten: 20 dB el PPRFF
of Ofset3566 dB MKr1 26.061 40 GHZ Auto Ture
1odBidiv_Ref 19.56 dBm -51.994 dBm)
og
CenterFreq|
a8 13.760000000 GHz|
044
StartFreq
04 1.000000000 GHz
= StopFreq
26500000000 GHz,
-304
3800 e
04 CF Step
2550000000 GHz,
‘ |Auto Man|
A04
04 FreqOffset|
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
Im.(- [

11N40SISO_Antl_2452 0~Reference
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: ' #hvg Type: Frequency
+= Trig: Free Run AvglHold: 100/100 Tvre|
#htten: 30 4B celP PPPPE
et Offect 866 dB Mkr1 2.454 52 GHZ Auto Tune
10 dBidiv Ref 29.56 dBm -9.155 dBm)|
og
CenterFreq
1eg 2.462000000 GHz|
956
StartFreq|
044 2.422000000 GHz
’1
104 I
¥ FXRN| StopFreg
JHALiJlMMW l“w"l r"'“lUM" ol 2482000000 GHz
204
‘ l
204 / | CF Step
I z
! \ 6.000000 MH:
\w Auto Man
404
o WAL rreqone
0Hz
£04
Center 2.45200 GHz Span 60.00 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms {1001 pts]
|W. Ggsmams
11N40SISO_Antl_2452_30~1000
L F 500 ac | | | SENSE:PLILSE] I ALIGH AUTO/NORF | 10:56:13 M Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 515.000000 MHPiO: - _’_I Trig: Fres Run Av‘éi!Ho}I:_ i w2z s e
IFGain:Low #hten: 20 dB P PPRPP
Auto Tune|
Ref Offset9.56 dB Mkr1 792.68 MHZ
10dBidiv__Ref 19.56 dBm -61.295 dBm|
og
Center Freq
a8 515.000000 MHz
044
StartFreq
04 30.000000 MHz|
i Stop Freq
1.000000000 GHz
-304
04 ey CF Step
97.000000 MHz|
Auto Man|
A04
S04 ‘\1 FreqOffset
0 Hz|
704
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
[ gsrams
11N40SISO_Ant1_2452_1000~26500
L F || | | SENSE:PLILSE] I ALIGH AUTO/MNORF | 10:56:51 AM Hov 18, 2020 Frequency
#Avg Type: RMS TACE[L 3
Center Freq 13.750000000 f“lg:zl ) Trig: Free Run Av‘éiluo}ls:'mm AEll23450
IFGain:Low #hten: 20 dB P PPRPP
of Ofset3566 dB MKr1 26.124 30 GHZ Auto Ture
10dBidiv__Ref 19.56 dBm -51.670 dBm|
og
Center Freq
a8 13.760000000 GHz|
044
StartFreq
04 1.000000000 GHz|
= StopFreq
26 500000000 GHz,
-304
0 R CF Step
2550000000 GHz
b Man|
A04
S04 FreqOffset
0 Hz|
704
IStart 1.00 GHz Stop 26,50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)
Im.(- Ggsmams
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11B_Antl_Low 2412

RL_ F|s00 AC | I | sEnsE PULEE] 1y ALIGH AUTONORF_| 10:07:23 AMMNov 18, 2000 Frequency
#Avg Type: RMS TRACE[1 23456
Center Freq 2.365000000 Grl,"i'zo: ) Trig: Free Run i Bty
IFGain:Low #htten: 30 dB weilf PRPPF
erometod b MK5 2399 06 GHz||  AutoTune
108t Ref 20.00 dBm -41.101 dBm
og
100 + Center Freq
000 2365000000 GHz
s i
20 bil 1833 el
b ‘\ StartFreq
0 5 I 2300000000 GHz|
-40
; i
P I I s -,
. StopFreq
00 2.430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
Auto Man|
1] 41297 GHz _1.671dBm
| 400 00 GHz| 46.342 dBm
| IED 390 00 GHz | 51671 dBm FreqOffset|
31000 GHz| dBm
H 39906 GHz|__ 41.101 dBm OHz
1
1 -
< >
wsa Iystanus
11B_Antl_High_2462
RL_ F|s00 AC | I | sEnsE PULEE] 1y ALIGH AUTONORF_| 10:14:35 AMMNov 18, 2000 Frequency
#Avg Type: RMS TRACE[1 23456
Center Freq 2.495000000 G:'l'g:rm _’_I Trig: Fres Run i Bty
IFGain:Low #htten: 30 dB weilf PRPPF
e oeeto5e a8 MKrd 2514 36 GHz||  AutoTune
108l Ref 20.00 dBm -48.228 dBm
og
100 0 CenterFreq
000 - 2.495000000 GHz
00 i I
" A i e
- f "1,. StartFreq
-30 1
i oo 2.440000000 GHz
40 jf““.'i. i “U\ 12 i "
-50.0 by
. StopFreq
00 2550000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
5 i S B A 11 W) G T - [ Man
1N f 248002 GHz 1004 dBm
| I 3 248350 GHz, 51953 dBm
3| N f 250000 GHz| 50531 dBm FreqOffset|
N f 251436GHz| 48228 dBm o Hz
1
1 -
< >
wsa Iystanus
11G_Antl_Low 2412
£ = = 4 Frequency
X #Avg Type: RMS
Center Freq 2.365000000 Grl:'l'z - *I Trig: Fres Run Bty ",
IEGainiLow #htten: 30 dB werlf FPPPE
eroeetos b MKi5 239984 GHz||  AutoTune
{odaidv_Ref 20.00 dBm -39.005 dBm
oo 1 CenterFreq
0.0 14 2.365000000 GHz
100 Y Ml
-200 =
7 g StartFreq|
£ 5 2300000000 GHz|
40 s 2E] ’i L"‘w‘l..,
500 ’ ]
o =" =
wal Stop Freq
0o 2.430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz| CF Step
[#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
I S I o ol e Man)
1| 41323 GHz -3.404 dBm
2| 40000 GHz 39,824 dBm
3 .39000 GHz|  50.759 dBm Freq Offset|
4 31000 GHz|  £0.782 dBm O Hz
399 84 GHz| .005 dBm
6
1
1 @
< >
hsa Lgsmatus

11G_Antl_High 2462
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#Avg Typ Frequency
AvglHold: 3001300 T
il
Auto Tune|
Ref Offset9.56 dB Mkr4 2.483 89 GHz
logeidv _Ref 20.00 dBm -43.617 dBm
100 A CenterFreq
0m) 2495000000 GHz,
100 ; A UL\n\
= e StartFreq|
js P "y 4 2440000000 GHz,
[ 3
a0 i S
. Stop Freq
0 2550000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz CFstep)
[#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
T L o ute Man
1| N f 246079 GHz |
| 2| N f 248350 GHz | 44,565
3N f 250000 GHz|  50.432 dBm FreqOffset
H5 N f 248389 GHz| 43617 dBm OHz
6
il
1 @
< >
hsa Tgsmans
11N20SISO_Antl_Low_2412
Rl F_|sa9 ac | | | SENSE PULEE] Ay ALIGH AUTO/NORF_| 10:32: 18 &M Nov 18, 2020 Frequency
#Avg Type: RMS TACE[12345 6
Center Freq 2.365000000 G:'l'g_rm _’_I Trig: Fres Run i Bty
IFGain:Low #htten: 30 dB weilf PRPPF
erometos o MKi5 2.398 93 GHz]|  AutoTune
10 deidiv__Ref 20.00 dBm -38.095 dBm
00 1 CenterFreq
000, 14} 2365000000 GHz,
00 t
@ } If"m"' StartFreq
= _’5’,. N 2300000000 GHz
- 4 o )
-50. Ty X ' &
o . - StopFreq
200 2430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
Auto Man
1] 41323 GHz 3,183 dBm
2| 40000 GHz| _ 40.411 dBm
3| 390 00 GHz | 48270 dBm FreqOffset|
I i 31000 GHz| 52582 dBm 0Hz
39893 GHz| 38,086 dBm
il
1 @
< >
hsa Tgsmans
11N20SISO_Antl_High 2462
Rl F_|so@ ac | | | SENSE PULEE] Ay ALIGH AUTO/NORF | 10:39: 10 &M Nov 18, 2020 Frequency
#Avg Type: RMS TACE[12345 6
Center Freq 2.495000000 G:'l'g_rm _’_I Trig: Fres Run i Bty
IFGain:Low #htten: 30 dB weilf PRPPF
e ofeeto5e a8 MKrd 2484 99 GHz||  AutoTune
logsidy _Ref 20.00 dBm -46.244 dBm
00 1 CenterFreq
000, - 2495000000 GHz,
100 bl
@ ‘[. vl\ e StartFreq|
-30
2.440000000 GHz,
P I S, gt
o™ . SOV
00 Stop Freq
200 2550000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz|
Auto Man
1 N 2 z
| z[n f 248350 GHz| __ 47.732dBm
3| N f 250000 GHz| 51909 dBm FreqOffset|
N f 248499 GHz| 46244 dBm 0Hz
il
1 @
< >
hsa Tgsmans

11N40SISO_Antl_Low_2422
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#Avg Typ Frequency
AvglHold: 3001300 T
P PRPPF
ot OTeetod db MKr5 2.396 20 GHZ|  AutoTune
logeidv _Ref 20.00 dBm -40.942 dBm
100 CenterFreq
am 1 2365000000 GHz
0 el Yo
00 T
27 53 dv) StartFreq|
A 57 2300000000 GH
“ ) v ,.:u”i,:wr\«‘}" ’
£00 g - . - ot
w0 StopFreq
o 2430000000 GHz
Start 2.30000 GHz Stop 2.43000 GHz CF Step|
[#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
[rvonindeal o Man
1] 424 54 GHz | 7526 dBm
2| 40000 GHz|  41.136 dBm
3 35000 GHz| 45,456 dBm FreqOffset
4 31000 GHz 52,508 dBm 0 Hz
39620 GHz| 40942 dBm
3
i
1 -
< >
s Lgsmatus
11N40SISO_Antl_High_ 2452
RL I G [s09 ac | I | sEnsE PULEE] 1y ALIGN AUTONORF_| 10:55:00 AMMNov 18, 2000 Frequency
#Avg Type: RMS TRACE[{23456
Center Freq 2.495000000 G:'l'g:rm _’_I Trig: Fres Run i Bty
IFGain:Low  Atten:30 dB P PPERe
eromeetose dB MKkrd 2.485 10 GHz||  AutoTune
10 gty Ref 20.00 dBm -42.571 dBm
100 Center Freq
00 7 2495000000 GHz|
100 Vi
200 N u\
B o StartFreq
=0 1y n 2,440000000 GHz
-40 \3
-50. v HML H i, —
00 Stop Freq
o 2550000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10,53 ms (1001 pts) 11.000000 MHz]
Auto Man|
1N 2449 46 GHz|
| z[n f 248350 GHz| __ 45.327 dBm
3| N f 250000 GHz| 50920 dBm FreqOffset|
N f 248510GHz| 42571 dBm OHz
il
1 -
< >
s Lgsramus
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5.7. Power line conducted emissions
5.7.1 Standard Applicable

Report No.: TZ201101803-E3

According to 815.207 (a): For an intentional radiator which is designed to be connected to the public

utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at

specific frequency range are listed as follows:

Frequency Range Limits (dBuV)
(MHZz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
51030 60 50

* Decreasing linearly with the logarithm of the frequency

5.7.2 Block Diagram of Test Setup

Vert. reference
plane

/’ EUT

PpC [

LYy

/— EMI receiver

LISN / ¥

5.7.3 Test Results

Reference ground plane

Temperature 22.8C

Humidity

60%

Test Engineer Anna Hu

Configurations

802.11b (Low Channel)

The Worst Test result for 802.11b (Low Channel)
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AC Conducted Emission of power adapter @ AC 120V/60Hz @ IEEE 802.11b Middle Channel (worst
case)

Line
Level [dBuV]
70
60
50
40
30
20
10
0
-10
Frequency [Hz]
Frequency Level Transd Limit Margin Detector Line PE
MH?z dBpv dB  dBpv dB
0.154500 46.70 9.9 66 19.1 QP L1 GND
0.397500 39.90 10.0 58 18.0 QP L1 GND
0.789000 38.70 9.8 56 17.3 QP L1 GND
0.825000 31.30 9.8 56 24.7 QP L1 GND
0.879000 31.50 9.8 56 24.5 QP L1 GND
1.932000 33.90 9.7 56 22.1 QP L1 GND
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.352500 25.30 10.1 49 23.6 AV L1 GND
0.397500 29.70 10.0 483 18.2 AV Ll GND
0.973500 24.90 9.8 46 21.1 AV Ll GND
2.742000 21.10 9.7 46 24.9 AV L1 GND
19.500000 19.90 10.3 50 30.1 AV Ll GND
26.002500 33.10 10.0 50 16.9 AV L1 GND

Page 60 of 67



@-
/ Report No.: TZ201101803-E3

Neutral

Level [dBuV]
70

60

50

40
30-
20
10
0

-10

Frequency [Hz]

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.150000 50.50 9.8 66 15.5 QP N GND
0.357000 39.90 10.1 59 18.9 QP N GND
0.402000 45.30 10.0 58 12.5 QP N GND
0.469500 36.40 10.0 57 20.1 QP N GND
0.483000 37.20 10.0 56 19.1 QP N GND
0.492000 37.50 9.9 56 18.6 QP N GND
Freguency Level Transd Limit Margin Detector Line PE
MHz dBpVv dB  dBpv dB
0.150000 35.20 9.8 56 20.8 AV N GND
0.406500 31.50 10.0 48 l6.2 AV N GND
0.456000 26.00 10.0 47 20.8 AV N GND
0.780000 27.20 9.8 46 18.8 AV N GND
0.825000 24.70 9.8 46 21.3 AV N GND
25.998000 33.80 10.0 50 l6.2 AV N GND
Note:

1).Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11b Low Channel).

2). Margin=Limit-Result Level
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5.8. Band-edge measurements for radiated emissions
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5.8.1 Standard Applicable

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. Attenuation below the general limits specified in 815.209(a) is not required. In
addition, 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)).

5.8.2 Test Setup Layout

XIFor Radiated

Semi-Anechoic Chamber

T _— =

Imtodm

Antenna
[ae{ EYUT Jz ...... T I

Turntable

| -  (Ground Plane

| Measurement ]
Above 1GHz only Instrument S

]

Oy0O Contmllad-—

L J

Control Room

[ JFor Conducted

]

s
Spectrum Analyzer EUT

5.8.3. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of Spectrum Analyzer.

5.8.4. Test Procedures
XRadiated Method:

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0°C to 360°C to acquire the highest emissions from EUT.
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3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.
4. Repeat above procedures until all frequency measurements have been completed..
5. The distance between test antenna and EUT was 3 meter:
Setting test receiver/spectrum as following table states:

Test Frequency range Test Receiver/Spectrum Setting Detector
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/VBW=10Hz, Peak
Sweep time=Auto

[ ]JConducted Method:

According to KDB 558074 D01 for Antenna-port conducted measurement. Antenna-port conducted
measurements may also be used as an alternative to radiated measurements for demonstrating
compliance in the restricted frequency bands. If conducted measurements are performed, then proper
impedance matching must be ensured and an additional radiated test for cabinet/case spurious
emissions is required.

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to an
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz for
peak detector and RBW=1MHz, VBW=1/B for AV detector.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

7. Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

8. Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz,
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

9. For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP
of all chains in linear terms (e.g., Watts, mW).

10. Convert the result ant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP — 20log D + 104.77=EIRP+95.23

Where:

E = electric field strength in dBuV/m,

EIRP = equivalent isotropic radiated power in dBm
D = specified measurement distance in meters.

11. Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a
conservative antenna gain value is necessary. Thus, when determining the EIRP based on the measured
conducted power, the upper bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever is greater.
However, for devices that operate in multiple frequency bands while using the same transmit antenna,
the highest gain of the antenna within the operating band nearest in frequency to the restricted band
emission being measured may be used in lieu of the overall highest gain when the emission is at a
frequency that is within 20 percent of the nearest band edge frequency, but in no case shall a value less
than 2 dBi be used.

12. Per KDB662911 D01 section b) In cases where a combination of conducted measurements and cabinet
radiated measurements are permitted to demonstrate compliance with absolute radiated out-of-band and
spurious limits (e.g., KDB Publications 558074 for DTS and 789033 for U-NII), the conducted
measurements must be combined with directional gain to compute the radiated levels of the out-of-band
and spurious emissions as described in this section.

13. Compare the resultant electric field strength level to the applicable regulatory limit.

14. Perform radiated spurious emission test duress until all measured frequencies were complete.
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5.8.5 Test Results
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Temperature 22.8C Humidity 50%
Test Engineer Anna Hu Configurations IEEE 802.11b/g/n
Item Freq Read Antenna PRM Cable Result Limit Over
Level Factor
X L. Detector

(Mark) (MHz) (dBuV) (dB/m) Factor Loss Level Line Limit
(dB) (dB) (dBpV/m) | (dBuv/m) (dB)

1 2390.00 54.75 29.99 30.21 8.35 62.88 74 -11.12 Peak

1 2390.00 38.39 29.99 30.21 8.35 46.52 54 -7.48 I\

2 2390.00 58.74 29.99 30.21 8.35 66.87 74 -7.13 Peak

2 2390.00 36.49 29.99 30.21 8.35 44.62 54 -9.38 I\

3 2483.50 53.59 30.25 30.25 8.5 62.09 74 -11.91 Peak

3 2483.50 24.94 30.25 30.25 8.5 33.44 54 -20.56 AV

4 2483.50 53.03 30.25 30.25 8.5 61.53 74 -12.47 Peak

4 2483.50 27.73 30.25 30.25 8.5 36.23 54 -17.77 I\

5 2487.21 57.79 30.25 30.25 8.5 66.29 74 -7.71 Peak

5 2486.83 38.07 30.25 30.25 8.5 46.57 54 -7.43 I\

6 2496.43 48.37 30.25 30.25 8.5 56.87 74 -17.13 Peak

6 2498.52 39.05 30.25 30.25 8.5 47.55 54 -6.45 AV

REMARKS:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.

2. The other emission levels were very low against the limit.
3. Over Limit=Emission Level - Limit.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. Detector AV is setting spectrum/receiver. RBW=1MHz/VBW =1/B refer to 5.1.6 of this report/Sweep

time=Auto/Detector=Peak;
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5.9. Antenna Requirements

5.9.1. Standard Applicable

According to antenna requirement of §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 unigue coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna can
be re-placed by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with Section
15.31(d), must be measured at the installation site. However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this Part are not exceeded.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are used
exclusively for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum peak output power of the intentional radiator is reduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

5.9.2. Antenna Connected Construction

5.9.2.1. Standard Applicable

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device.

5.9.2.2. Antenna Connector Construction

The directional gains of antenna refer to section 1.1, and the antenna is a Internal antenna connect to
PCB board and no consideration of replacement. Please see EUT photo for details.

5.9.2.3. Results: Compliance.
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6. LIST OF MEASURING EQUIPMENTS

Report No.: TZ201101803-E3

. . Calibration Calibration Due
ltem Test Equipment Manufacturer Model No. Serial No.
Date Date
MXA Signal .
1 Keysight N9020A MY52091623 2020/1/2 2021/1/1
Analyzer
2 Power Sensor Agilent U2021XA MY5365004 2020/1/2 2021/1/1
3 Power Meter Agilent U2531A TW53323507 2020/1/2 2021/1/1
4 Wideband Antenna schwarzbeck VULB 9163 958 2019/11/16 2022/11/15
5 Horn Antenna schwarzbeck 9120D-1141 1574 2019/11/16 2022/11/15
6 EMI Test Receiver R&S ESCI 100849/003 2020/1/2 2021/1/1
7 Controller MF MF7802 N/A N/A N/A
8 Amplifier schwarzbeck BBV 9743 209 2020/1/2 2021/1/1
o TSAMP-051
9 Amplifier Tonscend 8SE -- 2020/1/2 2021/1/1
10 RF Cfgﬁg’e"’w HUBERFSURANE | RG214 N/A 2020/1/2 2021/1/1
11 | RFCable(@bove | HUBER*SUHNE | pooqy N/A 2020/1/2 2021/1/1
1GHz) R
e . ROHDE &
12 Artificial Mains ENV 216 101333-IP 2020/1/2 2021/1/1
SCHWARZ
ROHDE &
12 EMI Test Software ESK1 V1.71 N/A N/A
SCHWARZ
14 RE test software Tonscend JS32-RE V2.0.2.0 N/A N/A
15 Test Software Tonscend JS1120-3 V2.5.77.0418 N/A N/A
LB-180400-K
16 Horn Antenna A-INFO E J211020657 2019/11/16 2022/11/15
17 Pre-amplifier CDSI PAP-1840 17021 2020/03/24 2021/03/23
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7. TEST SETUP PHOTOGRAPHS OF EUT

Please refer to separated files for Test Setup Photos of the EUT.

8. EXTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for External Photos of the EUT.

9. INTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for Internal Photos of the EUT.
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