¥ /ORLAB!

-

802.11n (HT40) Test mode
A. Test Verdict:

REPORT

No.: SZ19120009W07

Frequency Measured PPSD Limit .
Channel Verdict
(MHz) (dBm/MHz) (dBm/MHz)
38 5190 -5.12
46 5230 -4.60
54 5270 -4.01
62 5310 -3.45 11 PASS
102 5510 -4.86
126 5630 -4.93
142 5710 -4.51
Frequenc Measured PPSD Limit .
Channel |~ \1hz) ’ (dBm/500KHz) (dBm/500KHz) | Verdict
142 5710 -7.16
151 5755 -7.75 30 PASS
159 5795 -8.02

B. Test Plots

Agilent Spectrum Analyzer - Swept SA

500 AC |

J | RF
Marker 1 5.201580000000 GHz

[ | SEMNSE:PULSE| SOURCE OFF

)
™ Atten: 28 4B

ALIGN ALUTO

01:35:52 PMDec 26, 2018

Trig: Free Run

Avg Type: RMS
Avg|Hold: 8/10

Peak Search

Ref Offset 125 dB
Ref 30.00 dBm

[Center 5.19000 GHz

[#Res BW 1.0 MHz

#VYBW 3.0 MHz*

Mkr1 5.201 58 GHz
-5.118 dBm

Span 60.00 MHz

#Sweep 1.000 s (1001 pts) _

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

=
S
3|

10f2

STATUS

MORLAB

(Channel 38, 5190MHz, 802.11n (HT40))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlal

b.cn
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Agilent Spectrum Analyzer - Swept SA
| RF | 506 SEMNSE:PULSE| SOURCE OFF ALTGN AUTO PMDec 26, 2019
Marker 1 5.2411 Avg Type: RMS ak Sea
F ~. ) Trig:Free Run Avg|Hold: 10/10
Atten: 28 <B

NextPeak
Ref Offset 125 ¢B Mkr1 5.241 16 GHz| EXLLE

Ref 30.00 dBm -4.600 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

Center 5.23000 GHz Span 60.00 MHz et
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000s (1001 pts)]~ |

MSG STATUS

(Channel 46, 5230 MHz, 802.11n (HT40))

Agilent Spectrum Analyzer - Swept SA

MORLAB

REPORT No.: SZ19120009W07

W R Jsoe acl | [SENSEPLLCE] ALIGN AUTO PMDec 28, 2013 r—
Marker 1 5.281580000000 GH: . Avg Type: RMS eak Searc
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 28 dB
Ref Offaet 125 dB Mkr1 5.281 58 GHzZ WG
Ref 30.00 dBm -4.010 dBm [
Next Pk Right
[
Next Pk Left
[
Marker Delta
[
MKr—CF
[
Mkr—RefLvI
JE—
More
Center 5.27000 GHz Span 60.00 MHz el
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _
MSG STATUS
(Channel 54, 5270MHz, 802.11n (HT40))
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer - Swept SA
| RF [ 506
Marker 1 5.3211

Ref Offset 125 <B
Ref 30.00 dBm

Center 5.31000 GHz

Res BW 1.0 MHz

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 26, 2019

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.321 16 GHZ NextPeak
1

-3.451 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

~ Span 60.00 MHz et
#VBW 3.0 MHz*

#Sweep 1.000 s (1001 pts) _

STATUS

(Channel 62, 5310 MHz, 802.11n (HT40))

Agilent Spectrum Analyzer - Swept SA

Ba | R JSne ac || [SENGERULGE
Marker 1 5.497760000000 GH.

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 25, 2019

Peak Search

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 28 dB

Ref Offset 125 dB
Ref 30.00 dBm

Center 5.51000 GHz
#Res BW 1.0 MHz

Mkr1 5.497 76 GHZ NextPeak

-4.862 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
Span 60.00 MHz el

#Sweep 1.000 s (1001 pts) _

#VYBW 3.0 MHz*

STATUS

MORLAB

(Channel 102, 5510MHz, 802.11n (HT40))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Tel: 86-755-36698555

Fax: 86-755-36698525

E-mail: service@morlab.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer - Swept SA

| RF | 506 AC | SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 26, 2019

Trig: Free Run
Atten: 28 <B

Mkr1 5.617 46 GHz|
-4.926 dBm

Ref Offset 125 <B
Ref 30.00 dBm

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

Center 5.63000 GHz

Res BW 1.0 MHz

Span 60.00 MHz et

#Sweep 1.000 s (1001 pts) _

#VBW 3.0 MHz*

STATUS

(Channel 126, 5630 MHz, 802.11n (HT40))

Agilent Spectrum Analyzer - Swept SA
Ba | RSe[| |SENGERULGE
Marker 1 5.698780000000 GH:

PNO: Fast ()
IFGain:Low

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 25, 2019

Trig: Free Run
Atten: 28 dB

Ref Offset 125 dB

Ref 30.00 dBm -4.507 dBm

Center 5.71000 GHz Span 60.00 MHz

Res BW 1.0 MHz

#VYBW 3.0 MHz*

Mkr1 5.698 78 GHz

#Sweep 1.000 s (1001 pts) _

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS

MORLAB

(Channel 142, 5710MHz, 802.11n (HT40))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer - Swept SA
| _RF___[500 AC |
Marker 1 5.697580000000 GHz
F

Ref Offset 125 <B
Ref 30.00 dBm

Center 571000 GHz

#Res BW 510 kHz

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 26, 2019

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.697 58 GHz,
-7.158 dBm

™

#VBW 1.6 MHz*

Span 60.00 MHz
#Sweep 1.000 s (1001 pts)

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
10f2

STATUS

(Channel 142, 5710MHz, 802.11n (HT40))

Agilent Spectrum Analyzer

Ref Offset 125 dB
Ref 30.00 dBm

Center 5.75500 GHz

#Res BW 510 kHz

wept SA

| [SENSEPULSE[SOURCE OFF ALIGN AUTO
Avg Type: RMS
Avg|Held:> 1010

) Trig:Free Run
Atten: 28 dB

Mkr1 5.743 72 GHz
-7.748 dBm

Span 60.00 MHz

#VBW 1.6 MHz® #Sweep 1.000 s (1001 pts)

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

More
10f2

STATUS.

MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

(Channel 151, 5755 MHz, 802.11n (HT40))

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer - Swept SA
SENSE:PULSE| SOURCE OFF ALIGN AUTO
Avg Type: RMS
Trig: Free Run Avg|Hold: 8110
Atten: 28 dB

NextPeak

Mkr1 5.783 78 GHz

Ref Offset 12.5 dB
Ref 30.00 dBm -8.018 dBm

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

More

Center 5.79500 GHz ” Span 60.00 MHz il @172
:Res BW 510 kHz #VBW 1.6 MHz* #Sweep 1.000s (1001 pt)f = |

STATUS.

(Channel 159, 5795MHz, 802.11n (HT40))

MSG

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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¥ /ORLAB!

-

802.11ac (VHT20) Test mode

A. Test Verdict:

REPORT No.: SZ19120009W07

Frequency Measured PPSD Limit .
Channel Verdict
(MHz) (dBm/MHz) (dBm/MHz)
36 5180 -2.50
44 5220 -2.27
48 5240 -1.95
52 5260 -1.91
60 5300 -1.36 11 PASS
64 5320 -0.92
100 5500 -2.95
120 5600 -3.02
144 5720 -2.73
Frequenc Measured PPSD Limit .
Channel |~ \1hz) ’ (dBm/500KHz) (dBm/500KHz) | Verdict
144 5720 -5.64
149 5745 -6.09
30 PASS
157 5785 -6.51
165 5825 -6.76

B. Test Plots

Agilent

MEG

Specium Analyrer - Swepl SA

Marker 1 5.174390000000 GHz
PHO: Fast Ly

IFGain:l o

Ref Offset 12.5 dB
v Ref 30.00 dBm

#VBW 3.0 MHz"

Av§ Type: RMS
Trig: Free Run Avg|Hold=>10/10

Atten: 28 dB

" Span 30.00 MHz
#Sweep 1.000 s (1001 pts})

ETATUS

11:40c43 AM Dec 26, 2019
TRACE |

Peak Search

(Channel 36, 5180MHz, 802.11ac (VHT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

MORLAB

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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Agilent Spectrum Analyzer - Swept SA
| _RF___[S00 AC |
Marker 1 5.227620000000 GHz
F

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold: 8/10

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 $.227 62 GHz,

Ref Offset 125 <B -2.268 dBm

Ref 30.00 dBm

Center 5.22000 GHz Span 30.00 MHz

#Sweep 1.000 s (1001 pts)

Res BW 1.0 MHz

#VBW 3.0 MHz*

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
10f2

MSG STATUS

(Channel 44, 5220 MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer - Swept SA

| RF 506 AC | | [SEMNSE:PULEE]

Marker 1 5.247560000000 GH; ]
PNO: Fast (, 1fig:FreeRun

IFGain:Low Atten: 28 dB

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

Mkr1 5.247 56 GHz

Ref Offset 12.5 dB -1.945 dBm

Ref 30.00 dBm

Span 30.00 MHz
#Sweep 1.000 s (1001 pts)

#VYBW 3.0 MHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS

MORLAB

(Channel 48, 5240MHz, 802.11 ac (VHT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

REPORT No.: SZ19120009W07

E-mail: service@morlab.cn
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Agilent Spectrum Analyzer - Swept SA
| RF | 506 AC | SEMNSE:PULSE| SOURCE OFF ALTGN AUTO ak Sea
Marker 1 5.254810000000 GHz ) Avg Type: RMS
F. ~ ) Trig:Free Run Avg|Hold:>10/10
Atten: 28 <B

Ref Offset 125 <B
Ref 30.00 dBm

Mkr1 5.254 81 GHZ NextPeak
-1.908 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

Center 5.26000 GHz Span 30.00 MHz et
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000s (1001 pts)] =

MSG STATUS

(Channel 52, 5260MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer - Swept SA

| RFE EE | [SEMNSE:PULEE] ALIGN AT

MORLAB

REPORT No.: SZ19120009W07

Marker 1 5.304110000000 GH: ; Avg Type: RMS Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 28 dB
Ref Offaet 125 dB Mkr1 5.304 11 GHzZ WG
Ref 30.00 dBm -1.358 dBm [
Next Pk Right|
[
Next Pk Left
[
Marker Delta
[
Mkr—CF
[
Mkr—RefLvl
JE—
More
Center 5.30000 GHz Span 30.00 MHz el
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _
MSG STATUS
(Channel 60, 5300 MHz, 802.11 ac (VHT20))
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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Agilent Spectrum Analyzer - Swept SA
| RF | 506 AC | SEMNSE:PULSE| SOURCE OFF

Marker 1 5.327020000000 GHz
F

ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

~. ) Trig:Free Run
Atten: 28 <B

Ref Offset 125 <B

Mkr1 5.327 02 GHz
Ref 30.00 dBm -0.918 dB

m

Span 30.00 MHz
#Sweep 1.000 s (1001 pts)

#VBW 3.0 MHz*

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
10f2

MSG STATUS

(Channel 64, 5320MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer - Swept SA

| RF [506  AC | | [SEMNSE:PULEE]

Marker 1 5.492620000000 GH; ]
PNO: Fast (, 1fig:FreeRun

IFGain:Low Atten: 28 dB

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

Mkr1 5.492 62 GHz

Ref Offset 12.5 dB -2.948 dBm

Ref 30.00 dBm

Span 30.00 MHz

Center 5.50000 GHz =~
# #Sweep 1.000 s (1001 pts)

Res BW 1.0 MHz

#VYBW 3.0 MHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS

MORLAB

(Channel 100, 5500MHz, 802.11 ac (VHT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Tel: 86-755-36698555

Fax: 86-755-36698525

REPORT No.: SZ19120009W07

E-mail: service@morlab.cn
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Agilent Spectrum Analyzer - Swept SA
| RE | 506 AC | SEMNSE:PULSE| SOURCE OFF ALTGN AUTO ak Sea
Marker 1 5.594900000000 GHz ) Avg Type: RMS
F. ~ ) Trig:Free Run Avg|Hold:>10/10
Atten: 28 <B

NextPeak
Ref Offset 125 ¢B MEkr1 5.594 90 GHz| EXLLE

Ref 30.00 dBm -3.023 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

Center 5.60000 GHz Span 30.00 MHz et
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000s (1001 pts)] =

MSG STATUS

(Channel 120, 5600 MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer - Swept SA

MORLAB

REPORT No.: SZ19120009W07

o | FF [son ac | [SEMSERULSE ALIGNAUTO Peak Search
Marker 1 5.712740000000 GH . Avg Type: RMS eak Searc
PHO: Fast () Trig: Free Run Avg[Hold: 5110
IFGain:Low Atten: 28 dB
NextPeak
Ref Offset 125 dB Mkr1 5.712 74 GHz
Ref 30.00 dBm -2.728 dBm T
Next Pk Right|
[
Next Pk Left
[
Marker Delta|
[
Mkr—CF
[
Mkr—RefLvl
[
More
Span 30.00 MHz e
#/BW 3.0 MHz* #Sweep 1.000 s (1001 pts) _
MSG STATUS
(Channel 144, 5720MHz, 802.11 ac (VHT20))
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer

Ref Offset 12.5 dB
Ref 30.00 dBm -5.6

Center 572000 GHz

Res BW 510 kHz

wept SA

| [ SEMSE:PULSE| SOURCE OFF ALIGNAUTO
Avg Type: RMS
Avg|Hold: 3110

= Trig:Free Run
Atten: 28 dB

Mkr1 5.713 70 GHz NextPeak
41

dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—Ref Lvi

More
Span 30.00 MHz e

#Sweep 1.000 s (1001 pts) _

#VBW 1.6 MHz*

STATUS.

(Channel 144, 5720MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer

Ref Offset 125 dB
Ref 30.00 dBm

Center 5.74500 GHz

#Res BW 510 kHz

wept SA

| [SENSEPULSE[SOURCE OFF ALIGN AUTO
Avg Type: RMS
Avg|Held:> 1010

) Trig:Free Run
Atten: 28 dB

Mkr1 5.739 99 GHz Next Peak

-6.087 dBm

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

More

= Span 30.00 MHz il etid
#VBW 1.6 MHz*

#Sweep 1.000 s (1001 pts) _

STATUS.

MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

FL1-3, Building A,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

(Channel 149, 5745MHz, 802.11 ac (VHT20))

Tel: 86-755-36698555 Fax: 86-755-36698525
FeiYang Science Park, No.8 LongChang Road,

Http://www.morlab.cn E-mail: service@morlab.cn
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Agilent Spectrum Analyzer - Swept SA
SENSE:PULSE| SOURCE OFF ALIGN AUTO

Avg Type: RMS

Avg|Hold: 6110

Trig: Free Run
Atten: 28 dB

Mkr1 5.777 89 GHz
-6.514 dBm

Ref Offset 125 dB
Ref 30.00 dBm

Center 5.78500 GHz Span 30.00 MHz
4Res BW 510 kHz #VBW 1.6 MHz* #Sweep 1.000 s (1001 pts)

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

More
10f2

MSG STATUS.

(Channel 157, 5785MHz, 802.11 ac (VHT20))

Agilent Spectrum Analyzer - Swept SA

| [SENSEPULSE[SOURCE OFF ALIGN AUTO
Avg Type: RMS
Avg|Hold: 3110

PNO: Fast L) Trig: Free Run
IFGain:Low Atten: 28 dB
Mkr1 5.817 41 GHz

Ref Offset 125 dB -6.758 dBm

Ref 30.00 dBm

Span 30.00 MHz

Center 5.82500 GHz
# #Sweep 1.000 s (1001 pts)

#VBW 1.6 MHz*

Res BW 510 kHz

ak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF

Mkr—RefLvl

More
10f2

MSG STATUS.

MORLAB

(Channel 165, 5825MHz, 802.11 ac (VHT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

REPORT No.: SZ19120009W07

E-mail: service@morlab.cn
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¥ /ORLAB!

' REPORT No.: SZ19120009W07
802.11ac (VHT40) Test mode
A. Test Verdict:
Channel Frequency Measured PPSD Limit Verdict
(MHz) (dBm/MHz) (dBm/MHz)
38 5190 -5.70
46 5230 -5.30
54 5270 -4.88
62 5310 -4.41 11 PASS
102 5510 -6.26
126 5630 -6.55
142 5710 -6.17
Frequenc Measured PPSD Limit .
Channel | \iriz) ’ (dBm/500KHz) (dBm/500KHz) | Verdict
142 5710 -9.04
151 5755 -9.39 30 PASS
155 5795 -9.83

B. Test Plots

Agilent Spectrum Analyzer - Swept SA

Marker 1 5.201040000000 GHz

Ref Offset 125 dB
Ref 30.00 dBm

ICenter 5.19030 GHz

[#Res BW 1.0 MHz

SENSE:PULSE| SOURCE OFF

)
™ Atten: 28 dB

#VYBW 3.0 MHz*

Avg Type: RMS

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

-5.702 dBm

Span 60.00 MHz

#Sweep 1.000 s (1001 pts) _

Peak Search

Hzl NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

=
S
3|

10f2

STATUS

MORLAB

(Channel 38, 5190MHz, 802.11 ac (VHT40))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlal

b.cn
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REPORT No.: SZ19120009W07

Agilent Spectrum Analyzer - Swept SA

| RF_[s0

Marker 1 5.218780000000 GHz
F

Ref Offset 125 <B
Ref 30.00 dBm

Center 5.23000 GHz

Res BW 1.0 MHz

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

o AC | PMDec 25, 2013

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.218 78 GHZ NextPeak

-5.295 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
Span 60.00 MHz et

#Sweep 1.000 s (1001 pts) _

#VBW 3.0 MHz*

MSG STATUS

(Channel 46, 5230 MHz, 802.11 ac (VHT40))

Agilent Spectrum Analyzer - Swept SA
Ba | R JSne ac || [SENGERULGE
Marker 1 5.280980000000 GH:

PNO: Fast ()
IFGain:Low

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

PMDec 25, 2019

Trig: Free Run
Atten: 28 dB

Mkr1 5.280 98 GHz

Ref Offset 125 dB -4.884 dBm

Ref 30.00 dBm

Span 60.00 MHz

Center 5.27000 GHz
# #Sweep 1.000 s (1001 pts)

Res BW 1.0 MHz

MSG STATUS

#VYBW 3.0 MHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MORLAB

(Channel 54, 5270MHz, 802.11 ac (VHT40))
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Agilent Spectrum Analyzer - Swept SA
| RF | 506 AC | SEMNSE:PULSE| SOURCE OFF ALTGN AUTO PMDec 26, 2019

Marker 1 5.321220000000 GHz ) Avg Type: RMS e
F ~. ) Trig:Free Run Avg|Hold: 10/10

Atten: 28 <B

Ref Offset 125 dB
Ref 30.00 dBm 4.4

Mkr1 5.321 22 GHZ NextPeak
12 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More

Center 5.31000 GHz = Span 60.00 MHz et

Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _

MSG STATUS

(Channel 62, 5310MHz, 802.11 ac (VHT40))

Agilent Spectrum Analyzer - Swept SA

MORLAB

REPORT No.: SZ19120009W07

W R lsoe ac ] | [SENSEPLLCE] ALIGN AUTO PMDec 28, 2013 r—
Marker 1 5.498540000000 GH: ; Avg Type: RMS eak Searc
PNO: Fast () Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 28 dB
Ref Offaet 125 dB Mkr1 5.498 54 GHzZ WG
Ref 30.00 dBm 6.255 dBm|[IEEEEE.
Next Pk Right|
[
Next Pk Left
[
Marker Delta
[
Mkr—CF
[
Mkr—RefLvl
JE—
More
Center 5.51000 GHz Span 60.00 MHz el
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _
MSG STATUS
(Channel 102, 5510 MHz, 802.11 ac (VHT40))
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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Agilent Spectrum Analyzer - Swept SA
RF 506  ac |

Marker 1 5.618720000000 GHz
F

Cent

Res BW 1.0 MHz

Ref Offset 125 <B
Ref 30.00 dBm

er 5.63000 GHz

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO PMDec 26, 2019
Avg Type: RMS ak Seal
Avg|Hold:>10/10

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.618 72 GHZ NextPeak
6.553 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
Span 60.00 MHz et

#Sweep 1.000 s (1001 pts) _

#VBW 3.0 MHz*

STATUS

(Channel 126, 5630MHz, 802.11 ac (VHT40))

Agilent Spectrum Analyzer - Swept SA

W R lsoe acl | [SENSEPLLCE] ALIGN AUTO PMDec 28, 2013
Marker 1 5.698840000000 GH.

Avg Type: RMS Peak Search
Avg|Hold:>10/10

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 28 dB

Center 571000 GHz

Res BW 1.0 MHz

Ref Offset 125 dB
Ref 30.00 dBm

Mkr1 5.698 84 GHzZ NextPeak
-6.167 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
Span 60.00 MHz el

#Sweep 1.000 s (1001 pts) _

#VYBW 3.0 MHz*

STATUS

MORLAB

(Channel 142, 5710MHz, 802.11 ac (VHT40))
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Agilent Spectrum Analyzer - Swept SA

| RF | 506 AC | SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold: 10/10

Marker 1 5.698840000000 GHz
F

Trig: Free Run
Atten: 28 <B

Mkr1 5.698 84 GHz,

Ref Offset 125 <B -9.042 dBm

Ref 30.00 dBm

Center 571000 GHz
#Res BW 510 kHz

#VBW 1.6 MHz*

Span 60.00 MHz
#Sweep 1.000 s (1001 pts)

STATUS

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
10f2

(Channel 142, 5710 MHz, 802.11 ac (VHT40))

Agilent Spectrum Analyzer - Swept SA

| RF |soe  AC | | [SENSE:PULEE

ALIGN AUTD PMDec 26, 2019

Marker 1 5.743720000000 GH
PHO: Fast ()
IFGain:Low

Avg Type: RMS
Trig: Free Run Avg[Hold:>10/10
Atten: 28 dB

Mkr1 5.743 72 GHZ

Ref Offset 12.5 dB -9.394 dBm

Ref 30.00 dBm

Span 60.00 MHz

Center 5.75500 GHz
# #Sweep 1.000 s (1001 pts)

Res BW 510 kHz

#VBW 1.6 MHz*

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS.

MORLAB

(Channel 151, 5755MHz, 802.11 ac (VHT40))
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[#Res BW 510 kHz

Agilent Spectrum Analyzer - Swept SA
| [SENSE:PULEE[ SOURCE OFF

ALIGMAUTO PMDec 26, 2019

Avg Type: RMS
= Trig:Free Run Avg|Hold: 1010

Atten: 28 dB

Ref Offset 125 dB
Ref 30.00 dBm

Center 5.79500 GHz

#VBW 1.6 MHz*

Mkr1 5.783 78 GHz o it

78
-9.832 dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—Ref Lvi

More
Span 60.00 MHz e

#Sweep 1.000 s (1001 pts) _

STATUS.

MORLAB

(Channel 159, 5795MHz, 802.11 ac (VHT40))
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802.11ac (VHT80) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Frequency Measured PPSD Limit .
Channel Verdict
(MHz) (dBm/MHz) (dBm/MHz)
42 5210 -9.69
58 5290 -8.83
106 5530 -10.64 1 PASS
122 5610 -10.77
138 5690 -10.33
Frequency Measured PPSD Limit .
Channel Verdict
(MHZz) (dBm/500KHz) (dBm/500KHz)
138 5690 -13.13
30 PASS
155 5775 -13.34
B. Test Plots
A’gilent Spectrum Analyzer - Swept SA :
PR Mkr1 5.213 96 GH NextPealc
S "5 589 dam| IEG_—_——
Next Pk Right
I
Next Pk Left
I
Marker Delta
I—
Mkr—CF
I
MKkr—RefLvl
I
More
lcenter 5.21000 GHz Span 120.0 MHz o2
E: Rs BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _

MORLAB

(Channel 42, 5210MHz, 802.11ac (VHT80))
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Agilent Spectrum Analyzer - Swept SA
| RF 500 AC |
Marker 1 5.292520000000 GHz
F

Ref Offset 125 <B
Ref 30.00 dBm

Center 5.20000 GHz

Res BW 1.0 MHz

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS ak Seal
Avg|Hold:>10/10

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.292 52 GHZ NextPeak

-8.829 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
Span 120.0 MHz et

#Sweep 1.000 s (1001 pts) _

#VBW 3.0 MHz*

STATUS

(Channel 58, 5290 MHz, 802.11 ac (VHT80))

Agilent Spectrum Analyzer - Swept SA

Ba | FFJSie ac || [SENGERULGE
Marker 1 5.532400000000 GH.

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

Peak Search

PNO: Fast (, 1fig:FreeRun
Atten: 28 dB

IFGain:Low

Ref Offset

Ref 30.00 dBm

Mkr1 5.532 40 GHZ NextPeak

Sled -10.638 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

Span 120.0 MHz

Center 5.53000 GHz
#Res BW 1.0 MHz

#VYBW 3.0 MHz*

MSG STATUS

#Sweep 1.000 s (1001 pts) _

MORLAB

(Channel 106, 5530MHz, 802.11 ac (VHT80))
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Agilent Spectrum Analyzer - Swept SA
| RF |506  AC | SEMSE:PULSE| SOURCE OFF ALIGH AUTO kS
Marker 1 5.586720000000 GHz ; Avg Type: RMS = Sea
F. ~ ) Trig:Free Run Avg|Hold:>10/10
Atten: 28 dB
Ref Offset 125 B Mkr1 5.586 72 GHz extealc
Ref 30.00 dBm -10.767 dBm e
Next Pk Right
IR
Next Pk Left
R
Marker Delta
IR
Mkr—CF
JE—
MKkr—RefLvl
[
More
Center 5.61000 GHz = Span 120.0 MHz et
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts) _
MSG STATUS

(Channel 122, 5610 MHz, 802.11 ac (VHT80))

Agilent Spectrum Analyzer - Swept SA

| RF 506 AC | | [SEMNSE:PULEE]

Marker 1 5.692640000000 GH; ]
PNO: Fast (, 1fig:FreeRun

IFGain:Low Atten: 28 dB

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

Mkr1 5.692 64 GHz

Ref Offset 12.5 dB -10.333 dBm

Ref 30.00 dBm

Span 120.0 MHz

Center 5.69000 GHz
# #Sweep 1.000 s (1001 pts)

Res BW 1.0 MHz

#VYBW 3.0 MHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS

MORLAB

(Channel 138, 5690MHz, 802.11 ac (VHT80))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Tel: 86-755-36698555

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 97 of 217



Agilent Spectrum Analyzer - Swept SA
| RF 500 AC |
Marker 1 5.687480000000 GHz
F

SEMNSE:PULSE| SOURCE OFF ALTGN AUTO
Avg Type: RMS
Avg|Hold:>10/10

~. ) Trig:Free Run
Atten: 28 <B

Mkr1 5.687 48 GHz,

Ref Offset 125 <B -13.126 dBm

Ref 30.00 dBm

Center 5.69000 GHz Span 120.0 MHz

#Sweep 1.000 s (1001 pts)

#Res BW 510 kHz

#VBW 1.6 MHz*

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl

More
10f2

MSG STATUS

(Channel 138, 5690 MHz, 802.11 ac (VHT80))

Agilent Spectrum Analyzer - Swept SA

| RF 506 AC | | [SEMNSE:PULEE]

Marker 1 5.772480000000 GH; ]
PNO: Fast (, 1fig:FreeRun

IFGain:Low Atten: 28 dB

ALIGN ALUTO
Avg Type: RMS
Avg|Hold:>10/10

Mkr1 5.772 48 GHz

Ref Offset 12.5 dB -13.341 dBm

Ref 30.00 dBm

Span 120.0 MHz
#Sweep 1.000 s (1001 pts)

#YBW 1.6 MHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS

MORLAB

(Channel 155, 5775MHz, 802.11 ac (VHT80))
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2.6.Frequency Stability

2.6.1. Requirement

Manufacturers of U-NIl devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the user’'s manual.

2.6.2. Test Procedure

The EUT was placed inside of an environmental chamber as the temperature in the chamber was
varied between 5°C to 40°C. The temperature was incremented by 10° intervals and the unit was
allowed to stabilize at each temperature before each measurement. The center frequency of the
transmitting channel was evaluated at each temperature and the frequency deviation from the
channel’s center frequency was recorded. Data for the worst case channel is shown below.

2.6.3. Test Result

U-NII-1 (Ch. 36)
5180MHz

VOLTAGE POWER TEMP Freq Dev. Deviation
(%) (VDC) (°C) (Hz) (PPM)
100% +20(Ref) 22 0.004
100% -30 51 0.010
100% -20 47 0.009
100% -10 35 0.007
100% 3.80 0 32 0.006
100% ' +10 25 0.005
100% +20 27 0.005
100% +30 34 0.007
100% +40 42 0.008
100% +50 49 0.009
85% 3.23 +20 52 0.010
115% 4.37 +20 41 0.008

SHENZHI?NA MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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U-NII-2A (Ch. 52)
5260MHz
VOLTAGE POWER TEMP Freq Dev. Deviation

(%) (VDC) (°C) (Hz) (Ppm)
100% +20(Ref) 32 0.006
100% -30 51 0.010
100% -20 46 0.009
100% -10 39 0.007
100% 0 33 0.006

3.80
100% +10 34 0.006
100% +20 37 0.007
100% +30 44 0.008
100% +40 46 0.009
100% +50 57 0.011
85% 3.23 +20 30 0.006
115% 4.37 +20 32 0.006
U-NII-2C (Ch. 100)
5500MHz
VOLTAGE POWER TEMP Freq Dev. Deviation

(%) (VDC) (°C) (Hz) (Ppm)
100% +20(Ref) 20 0.004
100% -30 48 0.009
100% -20 39 0.007
100% -10 27 0.005
100% 0 21 0.004

3.80

100% +10 18 0.003
100% +20 23 0.004
100% +30 28 0.005
100% +40 35 0.006
100% +50 47 0.009
85% 3.23 +20 28 0.005
115% 4.37 +20 32 0.006

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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U-NII-3 (Ch. 149)
5745MHz

VOLTAGE POWER TEMP Freq Dev. Deviation
(%) (VDC) (°C) (Hz) (PPM)
100% +20(Ref) 25 0.004
100% -30 50 0.009
100% -20 45 0.008
100% -10 38 0.007
100% 0 35 0.006

3.80

100% +10 24 0.004
100% +20 30 0.005
100% +30 25 0.004
100% +40 31 0.005
100% +50 41 0.007
85% 3.23 +20 49 0.009
115% 4.37 +20 36 0.006

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.7.Conducted Emission

2.71. Requirement

According to FCC section 15.207, for an intentional radiator that 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 within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a 50pH/50Q) line impedance stabilization network (LISN).

Conducted Limit (dBpV)
Frequency range (MHz) ,

Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50

NOTE:
(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.7.2. Test Description

Test Setup:
£ A40cm >
EUT
- A
: < 80cm > Pulse Limiter
< 80cm >4 LISN
0 o— Receiver
W

1

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference
Ground Plane. EUT was 80cm from LISN. The set-up and test methods were according to ANSI
C63.10: 2013.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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2.7.3. Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more
than the AV and QP limits, and that have narrow margins from the AV and QP limits will be
re-measured with AV and QP detectors. Tests for both L phase and N phase lines of the power
mains connected to the EUT are performed. Refer to recorded points and plots below.

Note: Both of the test voltage AC 120V/60Hz and AC 230V/50Hz were considered and tested
respectively, only the results of the worst case AC 120V/60Hz were recorded in this report.

A. Test setup:

Test Mode: EUT +ADAPTER +EARPHONE + wifi TX

Test Voltage: AC 120V/60Hz

The measurement results are obtained as below:

E [dB”V] =UR+ I-Cable loss [dB] + AFactor

Ur: Receiver Reading

Aractor: Voltage division factor of LISN

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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B. Test Plots:
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120
110
100
90
80
z 70
@ I
2 80
¢ —
L 50 e
40 /\mmf\/\f\ﬂ A ﬁ’\ﬂ‘ y
<1 ey ) Wl},lw( ' Tl
e e 5
10
(?.15
Frequency[MHz]
— QP Limit —— AV Limit —PK — AV
o QP Detector % AV Detector
(L Phase)
Fre. Emission Level (dBlJV) Limit (dBUV) . .
NO. Power-line | Verdict
(MHz) Quai-peak Average Quai-peak Average
1 0.3749 35.59 26.41 58.39 48.39 PASS
2 0.4560 34.89 23.78 56.76 46.76 PASS
3 0.6489 35.37 27.57 56.00 46.00 Line PASS
|
4 0.9384 35.07 24.61 56.00 46.00 PASS
5 1.2655 34.85 24.93 56.00 46.00 PASS
6 13.7185 21.67 14.12 60.00 50.00 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn
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120
110
100
90
80
z 70
[5a) —
S 80
[ I g
4 50 . — 3 @ 5
40 N\AN\ﬁ m ?ﬁ n § _ 1y
= 'Wﬂv Wz W i | ) J
O N i £ i s e s O s
10 4
6).15 1 10 30
Frequency[MHz]
— QP Limit — AV Limit —PK — AV
o QP Detector % AV Detector
(N Phase)
Fre. Emission Level (dBlJV) Limit (dBUV) . .
NO. Power-line | Verdict
(MHz) Quai-peak Average Quai-peak Average
1 0.3254 36.87 24.98 59.57 49.57 PASS
2 0.4515 35.79 23.85 56.85 46.85 PASS
3 0.6489 40.54 29.78 56.00 46.00 Neutral PASS
u
4 1.0733 35.62 24.45 56.00 46.00 PASS
5 1.3162 35.68 23.44 56.00 46.00 PASS
6 13.6560 37.15 17.55 60.00 50.00 PASS
SHENZHEN. MORLAE COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.8.Restricted Frequency Bands

2.8.1. Requirement

According to FCC section 15.407(b)(7), in any 100kHz 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 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, 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).

2.8.2. Test Description

Test Setup

Tum Table+ - &

[
=150CM =]

L
ey

Eeceivers — Preamplifier+

The Module is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on
of the site as factors are calculated to correct the reading.

KDB 789033 Section H) 3)5)6(d)) was used in order to prove compliance

For the Test Antenna:

Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
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2.8.3. Test Result

REPORT No.: SZ19120009W07

The lowest and highest channels are tested to verify Restricted Frequency Bands.
The measurement results are obtained as below:
E [dBuV/m] =Ugr + A7+ Aractor [AB]; At =Lcable loss [dB]'Gpreamp [dB]

Ar: Total correction Factor except Antenna; Ug: Receiver Reading

Gpreamp: Preamplifier Gain; Aractor: Antenna Factor at 3m
Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

802.11a Test mode
A. Test Verdict:

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
36 5141.84 PK 54.05 | -26.92 32.20 59.33 74 PASS
36 5150.00 AV 4250 |-26.92 32.20 47.78 54 PASS
64 5351.26 PK 50.92 | -26.80 32.20 56.32 74 PASS
64 5350.00 AV 40.27 | -26.80 32.20 45.67 54 PASS
100 5445.80 PK 51.98 | -26.64 32.20 57.54 74 PASS
100 5470.00 AV 40.92 |-26.64 32.20 46.48 54 PASS
144 5755.90 PK 52.44 | -26.64 32.20 58.00 68.23 PASS
144 5726.80 AV 4153 |-26.64 32.20 47.09 54 PASS
149 5723.63 PK 56.13 | -26.23 32.20 62.10 119.11 PASS
149 5725.00 AV 4258 |-26.23 32.20 48.55 54 PASS
165 5851.75 PK 51.63 | -26.23 32.20 57.60 118.24 PASS
165 5850.00 AV 4178 |-26.23 32.20 47.75 54 PASS
MORL/AB i uidnga. Faivang Sconce Park No LongGrang Rosd, el SO 00 P T aRsEae

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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B. Test Plots:

BE Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] [ ALIGN AUTO
Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

E@
¢
i

A,

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.150 00 GHz 51445dBuvV| |
Pl N1 f ] 5.141 84 GHz 54.050dBuvV| |
g - 1]

[ =
- =
o 2 E
a 2 5 8 =

Properties»

= =

=

)

0]

[

ES

d

@

1 [

= =
o ©
N 3

(Channel 36, PEAK, 802.11a)

BE Keysight Spectrum Analyzer - Swept SA
500 DC

[ SENSE:INT|

[ ALIGN AUTO [04:22:31 AMJan 01, 2020
Avg Type: Voltage TRACH 4
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

Start 4.5000 GHz Stop 5.1800 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 77.97 s (1001 pts)

MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

i
gl N [1f] 515000GHz| 42500dBwv| [ [ |
A N [1]1] 514184 GHz 42238dB0V] [ [ ]

(Channel 36, AVG, 802.11a)
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BE Keysight Spectrum Analyzer - Swept SA

0

RFPRESEL [502 DC

10 dBidiv ~ Ref 120.00 dBpV
Log

Res BW (CISPR) 1 MHz

Marker 2 5.351260000000 GHz

SENSE:INT] ALIGN AUTO
Avg Type: Voltage

AvglHold:>1001100

Trig: Free Run

PNO: Fast ()
" Atten: 24 dB

IFGain:Low Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

#VBW 3.0 MHz

MKR MODE TRC| SCL X

i
gl N [1[f]  535000GHz[ 50407 dBuV
Pl N [1]f]  535126GHz[  60.918dBuV
3 1 N

FUNCTION FUNCTION WIDTH

. R
o
=
(=]
=}
2
o2 3
M v

(Channel 64, PEAK, 802.11a)

B Keysight Spectrum Analyzer - Swept SA [E=R[E=RE=E
RL RF PRESEL | 500 SENSE:INT| ALIGN AUTO |E|7:U4:21 AMJan 01,2020
Marker 2 5.351260000000 GHz ) Avg Type: Voltage
PNO: Fast () 1rig: FreeRun Avg|Hold:>100/100
o
IFGain:Low Atten: 24 dB Select Marker
>
2
e —]
Normal
E
Delta
S|
Fixedl>
[Bussumss )
Start 5.32000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
8 N |1 ]f] = 535000GHz] P T N I | F——
PA N [1[f[ 535126 GHz] 40249dBwV| | T ]
] ] :
- ] PP
I -
| Weeeeeee
1
10 ] 1of2
11 I I -
3 = E—— |
MSG STATUS

(Channel 64, AVG, 802.11a)
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[ sENSE:INT]

[ ALTGN AUTO
Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 24 dB

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

E@
¢
i

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.470 0 GHz 51801dBuwv| | @000 |
Pl N1 f ] 5.445 8 GHz 61978dBwv| [ 00 ]
g o 0 1

1

I ——
- =
o o 3
a 8 g 5 B

Select Marker’

Properties»

: 3
~ 3

(Channel 100, PEAK, 802.11a)

BE Keysight Spectrum Analyzer - Swept SA
500 DC

[ SENSE:NT] [ ALIGN AUTO  [04:08:08 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

Y
i N [ 1] f] 5.470 0 GHz 41949dBwv| |

I R
A N [1]1] 5.468 0 GHz a1694dB0V] [ [ ]
] ]
]
I -
]
]
]
]
10 ]
11 I I I
Y

(Channel 100, AVG, 802.11a)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555
M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 110 of 217



0

BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.733000000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.725 0 GHz 51.323dBuvV| |
| 57330GHz] 52437dBuvV| |
I

.
o
=
(=]
=}
2
o2 3
M v

(Channel 144, PEAK, 802.11a)

BE Keysight Spectrum Analyzer - Swept SA ==
RL RF PRESEL | 500 | SENSE:INT| ALIGN AUTO |U4:U4:24 AMJan 03,2020
Marker 2 5.737500000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 Wy
IFGain:Low Atten: 24 dB ~| SelectMarker
>
2
e —]
Normal
E
Delta
S|
Fixedl>
[Bussumss )
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
1 IMEEEEE 5.725 0 GHz P T N I I |
P N (1 F] 57375 GHz 41576dB0V| | T ]
- ] i
- [ 1] Properties»
|
More
10of2
N -
MSG STATUS

(Channel 144, AVG, 802.11a)
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u KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO
Marker 5 5.723625000000 GHz . Avg Type: Voltage
PNO: Fast (y) 1rig: Free Run Avg|Hold:>100/100

.

IFGain:Low Atten: 24 dB Select Marker

E@
¢
i

1LD gB!dw Ref 120.00 dBpV

5
(w)
H 2 o
o (=3 v

Fixedl>

E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz i O

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

i N [ 1] 5. ssn 000 GHz 50. 917 [T
2 “Eﬁ 5.700 000 GHz 50803dBwv| [ [ ]
] N | 5.720 000 GHz 56730dBuv] [ ] <
[N 1 [ 1] 5725000GHz|  6368sdBwV| | | | RICPEME=R
gll[l 5.723 625 GHz 66128dBuv] [ [ 0@ E

|
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(Channel 149, PEAK, 802.11a)

BE Keysight Spectrum Analyzer - 5;wept5A
50 0

[ SENSE:NT] [ ALIGN AUTO _ [07:35:11 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

1LO dBidiv__ Ref 120.00 dBpV

Start 5.4600 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

7 lIllll_'l———
I N [1]¢] 5.700 000 GHz 41460dBuV] [ [ 1]
3 lIllllfl——_

5.725 000 GHz 42576dB0V| | 000

—OwWon~on

o | sy

(Channel 149, AVG, 802.11a)
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[ sENSE:INT]

[ ALIGN AUTO

Trig: Free Run Avg|Hold:>100/100

PNO: Fast ()
" Atten: 24 dB

IFGain:Low

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

Avg Type: Voltage

MKR MODE TRC| SCL X i FUNCTION

1 IMEEEER 5.850 000 GHz 50.753dBuvV| |
P N (11

[y N [1]¢] 5.925 000 GHz 48.780 dBuV

= =

FUNCTION WIDTH

FUNCTION VALUE ~ »

5.855 000 GHz 61.263dBwv| [ 0 ]
3 IIIEII 5.880 000 GHz 4953dBuV] [ [ ]
N N I

A N [1]f] 5.851 760 GHz 61626dBuV| | | E

E@
¢
i

Select Marker’
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=3 o =
g 2 ! P
v ) B
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E

n
S

k-]
)
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&
v

More

(Channel 165, PEAK, 802.11a)

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT| [

ALIGN AUTO

[07:38:52 AMJan 03, 2020

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

Avg Type: Voltage
Avg|Hold:>100/100

4 :
R

Select Marker.

Start 5.82500 GHz

Res BW (CISPR) 1 MHz #VBW 10 Hz

- =
3 o =
2 2 3 o
v 5 B

[o]
E

MKR MODE| TRC| SCL X i FUNCTION

1 INEEEEE 5.850 000 GHz 41784dBwv| |

5.880 000 GHz 41.126 dBuV

o | sy

FUNCTION WIDTH

FUNCTION VALUE =~

I
I N [1]¢] 5.855 000 GHz 41576dBuV] [ [
| 5880000GHz|[ 41126dBwv| | [ ]
[ f 5.925 000 GHz 41000dBwV | ]

4

u'
S
T
.z 2
3
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(Channel 165, AVG, 802.11a)
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802.11n (HT20) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
36 5128.32 PK 53.88 | -26.92 32.20 59.16 74 PASS
36 5114.04 AV 42,26 | -26.92 32.20 47.54 54 PASS
64 5352.94 PK 55.55 | -26.80 32.20 60.95 74 PASS
64 5350.00 AV 4252 | -26.80 32.20 47.92 54 PASS
100 5467.50 PK 56.13 | -26.64 32.20 61.69 68.23 PASS
100 5470.00 AV 42.39 | -26.64 32.20 47.95 54 PASS
144 5726.80 PK 55.94 | -26.64 32.20 61.50 68.23 PASS
144 5725.00 AV 42.51 | -26.64 32.20 48.07 54 PASS
149 5725.00 PK 60.06 | -26.23 32.20 66.03 122.23 | PASS
149 5725.00 AV 4590 |-26.23 32.20 51.87 54 PASS
165 5850.00 PK 57.95 |-26.23 32.20 63.92 122.23 | PASS
165 5850.00 AV 4425 |-26.23 32.20 50.22 54 PASS
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B. Test Plots:

BE Keysight Spectrum Analyzer - Swept SA [ ][ ]
RFPRESEL [ 500 DC SENSE:INT] ALIGN AUTO
Marker 2 5.128320000000 GHz . Avg Type: Voltage
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100 i
- N
IFGain:Low Atten: 24 dB Select Marker
»
2
L)
Normal
E e
I Delta
s
Fixedl
e ]
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Off
MKR| MODE TRC| SCL x 57 FUNCTION FUNCTION WIDTH FUNCTIONVALUE  » |
i N [1[f] 515000 CHz] 53562dBuv| | | |
A N [1]¢] 5128 32 GHz 53878dBuv| | |
I N .
3 IR Properties®
|
More
1 10f2
1 3
‘ il e
MSG STATUS

(Channel 36, PEAK, 802.11n (HT20))

BE Keysight Spectrum Analyzer - Swept SA ===
RL RFEPRESEL [ 500 DC | SENSE:INT| ALIGN AUTO |E|6:52:28 AMJan 01,2020
Marker 2 5.114040000000 GHz ) Avg Type: Voltage TRAC
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 TvrE[M
IFGain:Low Atten: 24 dB Select Marker
>
2
e —]
Normal
E
Delta
S|
Fixedl>
[Bussumss )
Start 4.5000 GHz Stop 5.1800 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 77.97 s (1001 pts) off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
gl N 1§  515000GHz|  4224sgBwv| | | - RE
PA N [1[f] 511404 GHz] 42264dB0V| | T ]
x| - =,
4 ] PP
5 I -
6 N |
7 1
: S
10 ] 1of2
11 ] I -
i a— E—— |
MSG STATUS

(Channel 36, AVG, 802.11 n (HT20))
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0

BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.352940000000 GHz ) Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

i
gl N [1[f] = 535000GHz| 53.608dBuv| |
Pl N [1]f] 535294GHz[  66.561dBuV
a0 000000 ]

1

o
=)
(=]
=}
=
_ng 3
] &
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(Channel 64, PEAK, 802.11 n (HT20))

BE Keysight Spectrum Analyzer - Swept SA ===
RL RF PRESEL | 500 | SENSE:INT| ALIGN AUTO |U}:37:39 AMJan 01,2020
Marker 2 5.351540000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 i
IFGain:L ow Atten: 24 dB _| SelectMarker
>
2
10 dB/div. Ref 120.00 dBuV EEE—
Log B —
Normal
B
Delta
S|
Fixedl>
[Bussumss )
Start 5.32000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
0 N |1 [f] = 535000GHz] 42517dBuV] | L e ————)
PA N [1[f] 535154 GHz] 42426dB0V] | T ]
- ] I B .
1 — PP
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= D |
MSG STATUS

(Channel 64, AVG, 802.11n (HT20))
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.467540000000 GHz ) Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.470 0 GHz 53.014dBuv| |
| 54675 GHz| 56.130dBuvV| |
I

.
o
=
(=]
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o2 3
M v

(Channel 100, PEAK, 802.11 n (HT20))

i
®
A

BE Keysight Spectrum Analyzer - Swept SA
RL RFPRESEL | 50 Q0 DC [ SENSE:INT] ALIGN AUTO __[03:41:55 AM Jan 03, 2020

Marker 2 5.466540000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker.
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Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

Y
i N [ 1] f] 5.470 0 GHz 42394dBuV] 000 [ 00|
[ 5466 5GHz] 42103dBuV] [ ]
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(Channel 100, AVG, 802.11n (HT20))
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.726800000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’
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=3 o =
g 2 ! r
v ) B
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E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.725 0 GHz 52190dBuvV| |
| 57268GHz] 55.943dBuvV| |
I
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(=]
=}
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M v

(Channel 144, PEAK, 802.11 n (HT20))

4

B Keysight Spectrum Analyzer - Swept SA [E=R[E=RE=E
RL RFEPRESEL [ 500 DC | SENSE:INT| ALIGN AUTO |U}:45:56 AMJan 03,2020
Marker 2 5.728300000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 24 dB ~| SelectMarker
>
2
e —]
Normal
E
Delta
S|
Fixedl>
[Bussumss )
Start 5.7000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
1 IMEEEEE 5.725 0 GHz PN N I R |
P N (1 F] 5728 3 GHz 42288dB0V| | T ]
] "
- [ 1] Properties»
|
More
10of2
MSG STATUS |

(Channel 144, AVG, 802.11n (HT20))
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u Keymght Spectrum Analyzer - Swept SA

RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO
Marker 5 5.723340000000 GHz . Avg Type: Voltage
PNO: Fast (y) 1rig: Free Run Avg|Hold:>100/100
.
IFGain:Low Atten: 24 dB

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz
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¢
i

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

1 IIIIII.'I___
#?A N [1[f]|  65700000GHz| 61976dBwv| [ [ |
3 MEERER 5.720 000 GHz 57275dBwV| [ 000000 ]
[ NT1]7f[  5726000GHz[ 60.068dBwv[ [ [ ]
| N [1[f] 5.723 340 GHz 61420dB0V [ [ 0000 B
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Select Marker
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Properties»
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(Channel 149, PEAK, 802.11 n (HT20))

BE Keysight Spectrum Analyzer - 5;wept5A
50 0

[ SENSE:NT] [ ALIGN AUTO  [03:49:36 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

1LO dBidiv__ Ref 120.00 dBpV

Start 5.4600 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
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(Channel 149, AVG, 802.11n (HT20))
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[ sENSE:INT] [ ALIGN AUTO

Avg Type: Voltage
Trig: Free Run Avg|Hold:>100/100

PNO: Fast ()
" Atten: 24 dB

IFGain:Low

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

FUNCTION WIDTH

MKR| MODE TRC| SCL x Y FUNCTION
1 IMEEEER 5.850 000 GHz 57948dBuvV| |
P N (11
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= =

FUNCTION VALUE ~ »

I
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N N I
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(Channel 165, PEAK, 802.11 n (HT20))

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT| [ ALIGN AUTO

[03:52:06 AMJan 03, 2020

Avg Type: Voltage
Trig: Free Run Avg|Hold:>100/100

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

4 :
R

Select Marker.

Res BW (CISPR) 1 MHz #VBW 10 Hz

Stop 6.00000 GHz

Sweep 20.07 s (1001 pts)
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802.11n (HT40) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
38 5148.60 PK 56.77 | -26.92 32.20 62.05 74 PASS
38 5150.00 AV 36.98 | -26.92 32.20 42.26 54 PASS
62 5351.95 PK 54.43 | -26.80 32.20 59.83 74 PASS
62 5350.00 AV 4291 | -26.80 32.20 48.31 54 PASS
102 5467.33 PK 54.86 | -26.64 32.20 60.42 68.23 PASS
102 5470.00 AV 43.83 | -26.64 32.20 49.39 54 PASS
142 5751.07 PK 53.50 |-26.64 32.20 59.06 68.23 PASS
142 5726.98 AV 41.44 | -26.64 32.20 47.00 54 PASS
151 5725.00 PK 56.79 | -26.23 32.20 62.76 122.23 | PASS
151 5725.00 AV 4410 |-26.23 32.20 50.07 54 PASS
159 5880.00 PK 52.21 | -26.23 32.20 58.18 101.53 | PASS
159 5851.85 AV 41.36 |-26.23 32.20 47.33 54 PASS
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BT /ORLAB
v REPORT No.: SZ19120009W07

B. Test Plots:

BE Keysight Spectrum Analyzer - Swept SA [ ][ ]
RFPRESEL [ 500 DC SENSE:INT] ALIGN AUTO
Marker 2 5.148600000000 GHz ) Avg Type: Voltage
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100 i
. N
IFGain:Low Atten: 24 dB Select Marker
>
2
A
Normal
E e
Delta
s
Fixedl>
T
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Off
MKR| MODE| TRC| SCL x BT, FUNCTION FUNCTION WIDTH FUNCTIONVALUE  + |
il N |1 [f] 515000 GHz| 55834dBuv| [ 00| |
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- 1] :
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7
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MSG STATUS

(Channel 38, PEAK, 802.11n (HT40))

B Keysight Spectrum Analyzer - Swept SA =
RL RF PRESEL | 50 © | SENSE:INT] /NALIGN OFF _ [09:29:16 AMJan 01, 2020
Marker 2 5.146530000000 GHz ) Avg Type: Voltage TRAC
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 TvrE[M
IFGain:Low Atten: 14 dB Select Marker
»
2
10 dB/div. Ref 109.99 dBuvV EEE—
Log T
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e
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R
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! @[ [ [ NEeeeeeee
Start 4.5000 GHz Stop 5.1900 GHz
#Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 79.12 s (1001 pts) Off
MKR MODE| TRC| SCL X Y FUNCTION | FUNCTION WIDTH FUNCTIONVALUE  ~ | I
(0 N [1f] = 515000GHz| 36977dBuv| | L e
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3 I | I Properties»
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(Channel 38, AVG, 802.11n (HT40))
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BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO
Avg Type: Voltage

AvglHold:>1001100

RFPRESEL [502 DC
Marker 2 5.351950000000 GHz
PNO: Fast (4
IFGain:Low

Trig: Free Run
Atten: 24 dB

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH
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(Channel 62, PEAK, 802.11n (HT40))

BE Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Voltage
Avg|Hold:>100/100

RL RF PRESEL [ 500 [08:01:18 AMJan 01, 2020

Marker 2 5.351050000000 GHz
iFainow

SENSE:INT|

Trig: Free Run
Atten: 24 dB

Start 5.31000 GHz
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REPORT No.: SZ19120009W07

R

[ sENSE:INT]

[ ALIGN AUTO
Avg Type: Voltage
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast ()
" Atten: 24 dB

IFGain:Low

es BW (CISPR) 1 MHz #VBW 3.0 MHz
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¢
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M

KR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

N [ 1] f] 5.470 00 GHz 53.771 dBuV
A N [1]¢] 5.467 33 GHz 54.856 dBuV
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Properties»
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(Channel 102, PEAK, 802.11n (HT40))

BE Keysight Spectrum Analyzer - Swept SA
500 DC

[ SENSE:INT| [ ALIGN AUTO
Avg Type: Voltage

Avg|Hold:>100/100

[08:05:46 AMJan 03, 2020

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

Res BW (CISPR) 1 MHz

#VBW 10 Hz

MKR MODE TRC

SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

i
fll N [1]7] 5.470 00 GHz 43820dBwvV| | 000 00|
A N [1]1] 5467 33 GHz 43084dBwV] [ [ ]
]
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.751070000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker
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(Channel 142, PEAK, 802.11n (HT40))
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BE Keysight Spectrum Analyzer - Swept SA
RFPRESEL | 50 Q0 DC [ SENSE:INT] ALIGN AUTO [ 08:09:41 AMJan 03, 2020

Marker 2 5.726980000000 GHz Avg Type: Voltage

PNO: Fast () Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 24 dB . Select Marker
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R
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(Channel 142, AVG, 802.11n (HT40))
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REPORT No.:

3 Keymght Spectrum Analyzer - Swept SA

[ sENSE:INT] [

RFPRESEL [ 50Q DC

ALIGN AUTO

Marker 5 5.721960000000 GHz
e

Trig: Free Run
Atten: 24 dB

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

Avg Type: Voltage
Avg|Hold:>100/100
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(Channel 151, PEAK, 802.11n (HT40))

BE Keysight Spectrum Analyzer - Swept SA
i

[ SENSE:INT| [

ALIGN AUTO

[08:14:25 AMJan 03, 2020

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

Avg Type: Voltage
Avg|Hold:>100/100
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REPORT No.: SZ19120009W07

3 KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT]

Marker 5 5.851025000000 GHz )
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker

[ ALIGN AUTO
Avg Type: Voltage
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(Channel 159, PEAK, 802.11n (HT40))

BE Keysight Spectrum Analyzer - Swept SA
d RL RFPRESEL [500Q DC [ SENSE:INT|

[ ALIGN AUTO  [08:18:48 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
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(Channel 159, AVG, 802.11n (HT40))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn

Page 127 of 217



¥ /ORLAB!

-

802.11ac (VHT20) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
36 5149.40 PK 57.09 |-26.92 32.20 62.37 74 PASS
36 5150.00 AV 4427 | -26.92 32.20 49.55 54 PASS
64 5354.34 PK 51.83 | -26.80 32.20 57.23 74 PASS
64 5350.00 AV 40.36 | -26.80 32.20 45.76 54 PASS
100 5468.00 PK 53.04 | -26.64 32.20 58.60 68.23 PASS
100 5470.00 AV 4195 |-26.64 32.20 47.51 54 PASS
144 5733.00 PK 52.44 | -26.64 32.20 58.00 68.23 PASS
144 5725.00 AV 41.84 | -26.64 32.20 47.40 54 PASS
149 5725.00 PK 61.89 | -26.23 32.20 67.86 122.23 | PASS
149 5725.00 AV 43.49 |-26.23 32.20 49.46 54 PASS
165 5851.78 PK 55.57 | -26.23 32.20 61.54 118.17 PASS
165 5850.00 AV 42.39 |-26.23 32.20 48.36 54 PASS
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B. Test Plots:

REPORT No.:

SZ19120009W07

u Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] [ ALIGN AUTO
Avg Type: Voltage
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast ()
" Atten: 24 dB

IFGain:Low

1LD gB!dw Ref 120.00 dBpV

fhard Pyl

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

E@
¢
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MKR MODE TRC| SCL

FUNCTION

N [ 1] f] 5 150 00 GHz 56.. 952 dBuv|
A N [1]¢] 5.149 40 GHz 567.093 dBuV
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Select Marker

Properties»
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(Channel 36, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - Swept SA
500 DC

[ SENSE:INT| [ ALIGN AUTO
Avg Type: Voltage

Avg|Hold:>100/100

[03:25:25 AMJan 01, 2020
TRAC 4

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

1LO dBidiv__ Ref 120.00 dBpV

Start 4.5000 GHz
Res BW (CISPR) 1 MHz

Stop 5.1800 GHz

#VBW 10 Hz Sweep 77.97 s (1001 pts)
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FUNCTION
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FUNCTION WIDTH FUNCTION VALUE =~

| 65.150 00 GHz| I R
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u KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO
Marker 2 5.354340000000 GHz ) Avg Type: Voltage
PNO: Fast (y) 1rig: Free Run Avg|Hold:>100/100

.

IFGain:Low Atten: 24 dB Select Marker
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1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
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(Channel 64, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - 5;wept5A
RF PRESEL [ 50 2 [ SENSE:INT|

[ ALIGN AUTO [04:11:02 AMJan 01, 2020
Avg Type: Voltage

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

1LO dBidiv__ Ref 120.00 dBpV

Start 5.32000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
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(Channel 64, AVG, 802.11 ac (VHT20))
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u KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO
Marker 2 5.468000000000 GHz . Avg Type: Voltage
PNO: Fast (y) 1rig: Free Run Avg|Hold:>100/100

.

IFGain:Low Atten: 24 dB Select Marker
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1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
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(Channel 100, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - 5;wept5A
50 0

[ SENSE:NT] [ ALIGN AUTO  [04:08:08 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

1LO dBidiv__ Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

i N [ 1] f] 5 470 0 GHz 41 949 dBuv| 0| 0000000
PA N [1]f] 5468 0 GHz 41694dBuV] [ ]
]

I

(Channel 100, AVG, 802.11 ac (VHT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn

Page 131 of 217



REPORT No.: SZ19120009W07

0

BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.733000000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.725 0 GHz 51.323dBuvV| |
| 57330GHz] 52437dBuvV| |
I

.
o
=
(=]
=}
2
o2 3
M v

(Channel 144, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - Swept SA ==
RL RFEPRESEL [ 500 DC | SENSE:INT| ALIGN AUTO |U4:U4:24 AMJan 03,2020
Marker 2 5.737500000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 24 dB ~| SelectMarker
>
2
e —]
Normal
E
Delta
S|
Fixedl>
[Bussumss )
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
1 IMEEEEE 5.725 0 GHz P T N I I |
P N (1 F] 5737 5 GHz 41576dB0V| | T ]
- ] "
- [ 1] Properties»
|
More
10of2
N -
MSG STATUS

(Channel 144, AVG, 802.11 ac (VHTZ20))
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3 KEyS\ghtSpEEtrum Analyzer - Swept SA
(I RFPRESEL [ 50Q DC
Marker 5 5.721630000000 GHz
PNO: Fast (4
IFGain:Low

[ sENSE:INT] [ ALIGN AUTO
Avg Type: Voltage

AvglHold:>1001100

Trig: Free Run
Atten: 24 dB

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR| MODE TRC| SCL FUNCTION
1 IMEEEER 5. ssn 000 GHz 50. 317 dBwv| [ 00000 0000000000]
bl N (11| 5.700 000 GHz 50361dBwv| | | ]
3 IIIEII 5.720 000 GHz 51.373dBuV] |
N N I

FUNCTION VALUE ~ »

FUNCTION WIDTH

(A N [1[f] 5725000GHz[  61.892dBuV]
A N [1[f] 5721630 GHz 67322dBwV| | 000 0000000 E
6 I
7
8
9
10
11 .

E@
¢
i

Select Marker

- =

=3 o =

g s 3 -
v g B v

(]
E

n
S
k-]
)
2
&
v

More

(Channel 149, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - Swept SA
i

[ SENSE:NT] [ ALIGN AUTO  [04:01:04 AMJan 03, 2020
Avg Type: Voltage

Avg|Hold:>100/100

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

4 :
R

Select Marker

1LO dBidiv__ Ref 120.00 dBpV

Start 5.4600 GHz

Res BW (CISPR) 1 MHz #VBW 10 Hz

- =

3 o =

2 2 3 o
v 5 B v

[o]
E

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

1 IMAEEEE 5. 550 000 GHz 41, 3?5 FeT=TT] I A R
2 MEERER 5.700 000 GHz 41605dBwV] [ [ ]
| 5720000GHz|  42434dBuwv| |

3 IIIIIIII 5.720 000 GHz 42.434 dBuV I
5.725 000 GHz 43492dBwv| | 0]
5 . A E
6
7
8
9
10
11 I
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u'
S
T
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(Channel 149, AVG, 802.11 ac (VHT20))
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[ sENSE:INT] [ ALIGN AUTO

Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH

2 NEEEEA

[y N [1]¢] 5.925 000 GHz 49.162 dBuV

= =

FUNCTION VALUE ~ »

1 IMEEEER 5.850 000 GHz R I N
5.855 000 GHz 61870dBwv] [ 00 ]
Y N (1 ¢] 5.880 000 GHz 49649dBuV] [ [ 1]
N N I

A N [1]f] 5.851 775 GHz 665674dBwV| | 1 E

E@
¢
i

Select Marker’
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g 2 ! P
v ) B
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E
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)
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&
v

More

(Channel 165, PEAK, 802.11 ac (VHT20))

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT| [ ALIGN AUTO

[03:56:08 AMJan 03, 2020

Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

4 :
R

Select Marker.

Start 5.82500 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz

Stop 6.00000 GHz

Sweep 20.07 s (1001 pts)

- =
3 o =
2 2 3 o
v 5 B

[o]
E

MKR MODE| TRC| SCL X i FUNCTION

1 INEEEEE 5.850 000 GHz 42385dBwV| |

FUNCTION WIDTH

FUNCTION VALUE =~

I R
2 MEERER 5.855 000 GHz a1940dBwV] [ ]
]

4

&Y N [1[f[ 5880000 GHz| 41.176 dBuV
11 ] 5.925 000 GHz 40934dBwv| | 00 ]
5 E
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T
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(Channel 165, AVG, 802.11 ac (VHT20))
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802.11ac (VHT40) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
38 5121.83 PK 54,13 | -26.92 32.20 59.41 74 PASS
38 5150.00 AV 4493 |-26.92 32.20 50.21 54 PASS
62 5353.90 PK 52.17 | -26.80 32.20 57.57 74 PASS
62 5350.00 AV 41.74 | -26.80 32.20 47.14 54 PASS
102 5469.20 PK 55.84 | -26.64 32.20 61.40 68.23 PASS
102 5470.00 AV 4496 | -26.64 32.20 50.52 54 PASS
142 5739.52 PK 52.42 | -26.64 32.20 57.98 68.23 PASS
142 5727.64 AV 41.54 | -26.64 32.20 47.10 54 PASS
151 5721.67 PK 57.01 |-26.23 32.20 62.98 114.64 PASS
151 5725.00 AV 4455 | -26.23 32.20 50.52 54 PASS
159 5853.22 PK 52.79 | -26.23 32.20 58.76 114.89 PASS
159 5850.00 AV 41.32 |-26.23 32.20 47.29 54 PASS
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B. Test Plots:

BE Keysight Spectrum Analyzer - Swept SA [ ][ ]
RFPRESEL [ 500  DC SENSE:INT] ALIGN AUTO
Marker 2 5.121830000000 GHz ) Avg Type: Voltage
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100 i
)i e i N
IFGain:Low Arten: 24 dB Select Marker

1LD gB!dw Ref 120.00 dBpV

- =

=3 o =

g s 3 .
v g B v

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

1 IIII][I_-EEEEEIE 53 323 dBuv| |
Pl N [1]f]  512183GHz[  64.134dBuV
a0 ]

= =

.
o
=
(=]
=}
2
o2 3
M v

(Channel 38, PEAK, 802.11ac (VHT40))

B Keysight Spectrum Analyzer - Swept SA =
RL RE PRESEL [ 5002 DC | SENSE:INT] ALIGN AUTO | 04:26:22 AMJan 01, 2020
Marker 2 5.144600000000 GHz ) Avg Type: Voltage TRAC
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 24 dB Select Marker
>
2
1Lo dBidiv Ref 120.00 dBuV EEE—
Normal
e
Delta
R
Fixedl>
[ ]
Start 4.5000 GHz Stop 5.1900 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 79.12 s (1001 pts) Off
MKR MODE| TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTIONVALUE  ~ | I
1 III[II]_-IEEIEIIEIE__— B
PI N [1]f]  514460GHz[ 43693dBwV] [ [ ]
- Properties»
=
More
10of2

(Channel 38, AVG, 802.11ac (VHT40))
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0

BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.353900000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

i
52117 dBuV
52.170 dBuV
[

B

4
o
=
(=]
=}
2
o2 3
M v

(Channel 62, PEAK, 802.11ac (VHT40))

i
5
[

BE Keysight Spectrum Analyzer - Swept SA
RL RFPRESEL | 50 Q0 DC [ SENSE:INT] ALIGN AUTO | 04:38:50 AMJan 01, 2020

Marker 2 5.351350000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker.

- =
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2 2 3 o
v 5 B

[o]
E

Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

i
fl N [1[f] = 535000GHz| 41736dBuwv| [ |
*A N [1f]  535135GHz[ 41208dBwv] [ [ ]
] ]

=
&
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(Channel 62, AVG, 802.11ac (VHT40))
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u KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO

Marker 2 5.469150000000 GHz . Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker

E@
¢
i

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

N [ 1] f] 5 470 0 GHz 54. 310 dBuv|
| 54692 GHz| 56.841dBuV| |
I

- =
[o] & E
= % 5 [ “y

Properties»

=
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d

@

1 [
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o ©
N 3

(Channel 102, PEAK, 802.11ac (VHT40))

BE Keysight Spectrum Analyzer - 5;wept5A
50 0

[ SENSE:NT] [ ALIGN AUTO  [04:41:58 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB

1LO dBidiv__ Ref 120.00 dBpV

Start 5.3100 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

i N [ 1] f] 5 470 0 GHz 44951 dBwv| | 000000 000O]
[ 54692 GHz] 44709dB0V] [ [ 1]
-

(Channel 102, AVG, 802.11ac (VHT40))
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.733000000000 GHz . Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’

- =
=3 o =
g 2 ! r
v ) B

(]
E

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

Y
N [ 1] f] 5.725 0 GHz 51.323dBuvV| |
| 57330GHz] 52437dBuvV| |
I

.
o
=
(=]
=}
2
o2 3
M v

(Channel 142, PEAK, 802.11ac (VHT40))

i
®
A

BE Keysight Spectrum Analyzer - Swept SA
RL RFPRESEL | 50 Q0 DC [ SENSE:INT] ALIGN AUTO | 04:45:25 AM Jan 03, 2020

Marker 2 5.727640000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker.
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3 o =
2 2 3 o
v 5 B

[o]
E

Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

Y
i N [ 1] f] 5.725 00 GHz 41473dBwV] 000 [ 00|
PA N [1]f] 5727 64 GHz 415%9dBuv] [ [ ]
" ]
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(Channel 142, AVG, 802.11ac (VHT40))
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3 Keymght Spectrum Analyzer - Swept SA

[ sENSE:INT] [

RFPRESEL [ 50Q DC

ALIGN AUTO

Marker 5 5.721960000000 GHz

PNO: Fast (4 Trig: Free Run
IFGain:Low Atten: 24 dB

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

Avg Type: Voltage
Avg|Hold:>100/100

MKR| MODE TRC| SCL FUNCTION
1 IMEEEER 5. ssn 000 GHz 50. 732 dBuv|
P N (11

[ 1] 5.725 000 GHz 56.793 dBuV

= =
2 OWo~Om~

FUNCTION WIDTH

FUNCTION VALUE ~ »

I
| 5700000GHz| 51456dBwvV| | [ ]
Y N (1 ¢] 5720 000 GHz 53949dBwvV| [ [ |

[ N [1] N N I
-lIlll[l_ 960GHz| 56.480dBwv] [ [ B

E@
¢
i

Select Marker
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v g B v
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E
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More

(Channel 151, PEAK, 802.11ac (VHT40))

BE Keysight Spectrum Analyzer - Swept SA
i

[ SENSE:INT| [

ALIGN AUTO

[08:14:25 AMJan 03, 2020

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 24 dB

Avg Type: Voltage
Avg|Hold:>100/100

4 :
R

Select Marker

1LO dBidiv__ Ref 120.00 dBpV

Start 5.4600 GHz

Res BW (CISPR) 1 MHz #VBW 10 Hz

- =

3 o =

2 2 3 o
v 5 B v

[o]
E

MKR MODE| TRC| SCL FUNCTION

1 INEEEEE 5. 650 000 GHz 41 430 dBuv|

FUNCTION WIDTH

FUNCTION VALUE =~

I R
2 MEERER 5700 000 GHz 41663dBV] [ [ ]
| 5720000GHz| 43s78dBWV| | | ]

4

3 IIIII[I 5.720 000 GHz 43.578 dBuV
5.725 000 GHz 44100dBwv| | ]
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(Channel 151, AVG, 802.11ac (VHT40))
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3 KEyS\ghtSpEEtrum Analyzer - Swept SA
RFPRESEL [500 DC [ sENSE:INT]

Marker 5 5.851025000000 GHz )
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker

[ ALIGN AUTO
Avg Type: Voltage

E@
¢
i

)]
v

1LD gB!dw Ref 120.00 dBpV

- =
Iglg |§
2 @
v g B

(]
E

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

fl N (1] f]| 00 GHz 51. 124 dBuv| |

)
=
=}
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o
2
1
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More

= =

(Channel 159, PEAK, 802.11ac (VHT40))

BE Keysight Spectrum Analyzer - Swept SA
d RL RFPRESEL [500Q DC [ SENSE:INT|

[ ALIGN AUTO  [08:18:48 AMJan 03, 2020
Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker

]
: ;
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@
v

1LO dBidiv__ Ref 120.00 dBpV

- =
Igllg | :
a = 3
v 5 8

[o]
E

Res BW (CISPR) 1 MHz #VBW 10 Hz

MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

1 INEEEEA 5 850 00 GHz 41. 34s dBwvy| [ 0 00000000
00 GHz 41345dB0V| | T ]
00 41100aBpv] | [ ]
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(Channel 159, AVG, 802.11ac (VHT40))
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802.11ac (VHT80) Test mode
A. Test Verdict:

REPORT No.: SZ19120009W07

Detector Receiver Max.
Channel Frequency Reading At Aractor Emission Limit Verdict
(MHz) PK/ AV Ur (dB) | (dB@3m) E (dBpV/m)
(dBuV) (dBpV/m)
42 5145.80 PK 56.49 | -26.92 32.20 61.77 74 PASS
42 5150.00 AV 4523 |-26.92 32.20 50.51 54 PASS
58 5355.20 PK 53.49 |-26.80 32.20 58.89 74 PASS
58 5350.00 AV 4219 |-26.80 32.20 47.59 54 PASS
106 5456.33 PK 57.84 | -26.64 32.20 63.40 74 PASS
106 5470.00 AV 36.36 | -26.64 32.20 41.92 54 PASS
138 5739.04 PK 53.45 | -26.64 32.20 59.01 68.23 PASS
138 5736.31 AV 41.45 | -26.64 32.20 47.01 54 PASS
155 5718.80 PK 48.49 | -26.23 32.20 54.46 110.49 PASS
155 5720.00 AV 38.42 |-26.23 32.20 44.39 54 PASS
155 5850.00 PK 4949 |-26.23 32.20 55.46 122.23 | PASS
155 5850.00 AV 39.37 | -26.23 32.20 45.34 54 PASS
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B. Test Plots:

REPORT No.: SZ19120009W07

BE Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] [ ALIGN AUTO
Avg Type: Voltage
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast ()
" Atten: 24 dB

IFGain:Low

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

E@
¢
i

MKR MODE TRC| SCL X FUNCTION

i
fl N [1[f] = 51458GHz| 56485dBwv| [ |
#?A N [1[f]  51500GHz| 66386dBwv| [ [ |
Bl N [1f]  53500GHz[ 49791dBwv[ [ [ 1]
"W NT1f[  53594GHz[ H1323dBw] [ [ ]
{4 ! @@ ] E

FUNCTION WIDTH FUNCTION VALUE ~ »

= =

1

Select Marker’

- =
o 2 E
a 2 5 8 2

Properties»
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(Channel 42, PEAK, 802.11ac (VHT80))

BE Keysight Spectrum Analyzer - Swept SA
500 DC

[ SENSE:INT| [ ALIGN AUTO
Avg Type: Voltage

Avg|Hold:>100/100

[08:25:46 AMJan 01, 2020
TRAC 4

Trig: Free Run

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

Center 5.2100 GHz
Res BW (CISPR) 1 MHz

Span 600.0 MHz

#VBW 10 Hz Sweep 68.80 s (1001 pts)

MKR MODE| TRC| SCL i FUNCTION
gl N [1f] = 51468GHz| 46313dBwv| [ [ @ |
A N [17f]  51500GHz[ 45526dBwvV] [ [ ]
fl N [1f] 53500GHz| 39.800dBwv| [ | ]
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- rr 1 3

X FUNCTION WIDTH FUNCTION VALUE =~

(Channel 42, AVG, 802.11ac (VHT80))
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3 Keymght Spectrum Analyzer - Swept SA

RFPRESEL [500 DC [ sENSE:INT] [ ALIGN AUTO

Avg Type: Voltage

Marker 1 5.143400000000 GHz
AvglHold:>1001100

PNO: Fast (4
IFGain:Low

Trig: Free Run
Atten: 24 dB

1LD gB!dw Ref 120.00 dBpV

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH
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(Channel 58, PEAK, 802.11ac (VHT80))

BE Keysight Spectrum Analyzer - Swept SA
i

[ SENSE:INT| [ ALIGN AUTO

[08:30:34 AMJan 01, 2020

Avg Type: Voltage
Trig: Free Run Avg|Hold:>100/100

PNO: Fast 50
" Atten: 24 dB

IFGain:Low

4 :
R

Select Marker

1LO dBidiv__ Ref 120.00 dBpV

Center 5.2900 GHz

Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep

Span 600.0 MHz
62.80 s (1001 pts)

- =

3 o =

2 2 3 ~
v 5 B v

[o]
E

FUNCTION

42445 dBuv| |

SCL X

MKR MODE TRC

i N [1]7]

3 INHEEER 2.193 dBuV

FUNCTION WIDTH

FUNCTION VALUE =~

| 61434 GHz] I R
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(Channel 58, AVG, 802.11ac (VHT80))
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Avg Type: Voltage

Marker 1 5.456330000000 GHz
AvglHold:>1001100

PNO: Fast (4
IFGain:Low

Trig: Free Run
Atten: 24 dB

Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH

Y
sl N [1[f[] 545633 GHz| 57.835dBwv| | |
)l N [ 1] f | 5.470 00 GHz 56343dBuv| [ ]
g o - 0

FUNCTION VALUE ~ »
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(Channel 106, PEAK, 802.11ac (VHT80))

BE Keysight Spectrum Analyzer - Swept SA

RL RFPRESEL (500 DC SENSE:INT| ALIGN AUTO

[09:34:06 AMJan 03, 2020

Avg Type: Voltage

Marker 1 5.466360000000 GHz
Avg|Hold:>100/100

PNO: Fast 50
IFGain:Low

Trig: Free Run
Atten: 14 dB

#Res BW (CISPR) 1 MHz #VBW 10 Hz
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BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 2 5.739040000000 GHz ) Avg Type: Voltage
PNO: Fast L, 17ig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 24 dB Select Marker’
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g 2 ! r
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Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
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(Channel 138, PEAK, 802.11ac (VHT80))

BE Keysight Spectrum Analyzer - Swept SA ==
RL RE PRESEL [ 5002 DC | SENSE:INT] ALIGN AUTO | 08:40:28 AM Jan 03, 2020
Marker 2 5.736310000000 GHz ) Avg Type: Voltage
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 Wy
IFGain:Low Atten: 24 dB ~| SelectMarker
»
2
|
Normal
e
Delta
R
Fixedl>
[ ]
Res BW (CISPR) 1 MHz #VBW 10 Hz Off
MKR MODE TRC| SCL X Y FUNCTION | FUNCTION WIDTH FUNCTIONVALUE |~ | I
1 INEEEEE 5.725 00 GHz P T N I R |
A N [1]f] 5.736 31 GHz a451dB0V] [ ]
- ] i
- [ 1] Properties»
 ——
More
10of2
N -
MSG STATUS

(Channel 138, AVG, 802.11ac (VHT80))
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0

BE Keysight Spectrum Analyzer - Swept SA

RFPRESEL [502 DC SENSE:INT] ALIGN AUTO

Marker 1 5.718800000000 GHz . Avg Type: Voltage
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 14 dB Select Marker
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1LD gB!dw Ref 109.99 dBpV
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#Res BW (CISPR) 1 MHz #VBW 3.0 MHz
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Pl N [1f] 57250 GHz] 48005dBwV| | ]
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(Channel 155, PEAK, 802.11ac (VHT80))
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BE Keysight Spectrum Analyzer - Swept SA
RFPRESEL | 50 Q0 DC [ SENSE:INT] ALIGN AUTO | 09:38:55 AM Jan 03, 2020

Marker 4 5.852800000000 GHz Avg Type: Voltage

PNO: Fast () 1rig: FreeRun Avg|Hold:>100/100 i
IFGain:Low Atten: 14 dB . Select Marker
>
4
1Lo dBidiv Ref 109.99 dBuvV EEE—
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E
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R
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[ ]
Span 600.0 MHz
#Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 68.80 s (1001 pts) Off
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2.9.Radiated Emission

2.9.1. Requirement

The peak emissions outside of the frequency bands of operation shall be attenuated in accordance
with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725
GHz band shall not exceed an EIRP of -27dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of
-17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions shall
not exceed an e.i.r.p. of —27 dBm/MHz.

The following formula is used to convert the equipment isotropic radiated power(eirp) to field
strength (dBuV/m);

# — 1000000 x 43037

3 pvim

where P is the EIRP in Watts

Therefore: -27 dBmMHz = 6323 dBuY/m

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in §
15.209. According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the
emissions from an intentional radiator shall not exceed the field strength levels specified in the
following table:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)

0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F(kHz) 30

1.705-30.0 30 30

30 - 88 100 3

88 - 216 150 3

216 - 960 200 3

Above 960 500 3

MORLARB Lt euldnga. Feivang Seence Park, No.& LongCrang Rosd,
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Page 148 of 217



ORLAB
' REPORT No.: SZ19120009W07

Note:

For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a peak
detector function, corresponding to 20dB above the maximum permitted average limit.

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
also should comply with the radiated emission limits specified in Section 15.209(a)(above table)

2.9.2. Test Description

Test Setup:
1) For radiated emissions from 9kHz to 30MHz

Tum Table+

AI"

= 80cm la-i

DD i
o

Test Antenna Feceivers — Preamplifier+
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2) For radiated emissions from 30MHz to1GHz

Test Antenna+

Y

i
ek
B
=N
=]
E
e

Ly
oy

Feceivers — Preamplifier+

3) Forradiated emissions above 1GHz

Test Antenna+

< 1lm ... dm =+

Tum Table+ W E

=150cm =

\AOOOOODIADAN iy
ey

Eeceivers — Preamplifier+

The RF absorbing material used on the reference ground plane and on the turntable have a
maximum height (thickness) of 30 cm (12 in) and have a minimum-rated attenuation of 20 dB at all
frequencies from 1 GHz to 18 GHz.

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to
the standards: ANSI C63.10 (2013). For radiated emissions below or equal to 1GHz, The EUT was
set-up on insulator 80cm above the Ground Plane, For radiated emissions above 1GHz, The EUT
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