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8.3.9.802.11a MODE IN THE 5.6 GHz BAND

0, o
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.4340
Mid 5580 16.5180
High 5700 16.5780
[ Fersight Spectram Anayzer - AP S71218) 6080 25, Conducted & = [ Xeyeight Spectram Anahyer - APy8 SUTL218, 16080 75 Corchucies & o e e
E L . isE INT R UL RN p— . £SE I 10:43:40 P30 26,2018 Fraquency
500000000 GH: : 3 580000000 GH. : 6. io Std:
enter Freq 5. 00 — $x;-;;?;uimw%::;d " Radio $td: None enter Freq 5. 00 r— $m-;r::-§ugmwm:=;d:m Radio Std: None
WFGainiow  #Atien: 40 dB Radio Device: BTS AFGainiow  HAtien: 40 dB Radio Device: BTS
Ref Offset 11.66 4B Ref Offset 11,66 dB
0dE/div Ref30.00 dBm 0dsidiv_ Ref 30.00 dBm
Log Log
Center Freg| T CenterFreq
5500000000 GHz| T T 5580000000 GHz
|
Center 5.5 GHz Span 40 MHz, CF Step Center 5.58 GHz Span 40 MHz, CF Step
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 MHZ] #Res BW 330 kHz #VBW 1MHz Sweep 1ms 4000000 Mz
Man lAuto Man
QOccupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 15.4 dBm
16.434 MHz FreqOfset| 16.518 MHz FreqOffset
Transmit Freq Error  -79.372kHz % of OBW Power  99.00 % oK Transmit Freq Error ~ -48.955kHz % of OBW Power  99.00 % or
x dB Bandwidth 19.72 MHz xdB -26.00 dB x dB Bandwidth 19.92 MHz x dB -26.00 dB
wsa STans sc sTamus
[ Fersight Spectram Anayzer - AP S71218) 6080 25, Conducted & = [ ey Spectram Anahzes - AP SETLZLE) 16080 75 16080 75 o e e
L i N T 104T:ASPMMA26,2008 | | L E I 01:54:25 &M Jul 27, 2018
[Center Freq 5.700000000 GHz | Center Freq: 5.700000000 GHz Radio Std: None Fraquency iCenter Freq 5.720000000 GHz Center Freq: 6.720000000 GHz Radio Std: None Frequency
== Trig: FreeRun AvglHold: 114 — WE =+ Trig: Fres Run ‘AvglHold: 114
FGainiow  #Atien: 40dB Radio Device: BTS AFGainiow  HAtien: 40 dB Radio Device: BTS
Ref Offset 1166 dB Ref Offset 1185 dB
0 dBJd Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Log Log
T Center Freq| T T T T CenterFreq|
6700000000 GHz| 1 T 5720000000 GHz
}
1
Center 5.7 GHz Span 40 MHz, CF Ste, Center 5.72 GHz Span 40 MHz CE Ste,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 Msz #Res BW 330 kHz #VBW 1 MHz Sweep 1ms dawwnmg
Man layto Man
Occupied Bandwidth Total Power 15.0 dBm Occupled Bandwidth Total Power 15.1 dBm
16.578 MHz Freq Offset| 16.455 MHz FreqOffset
Transmit Freq Error ~ -44.005kHz % of OBW Power  99.00 % oK Transmit Freq Error 3416 kHz % of OBW Power  99.00 % ore
x dB Bandwidth 20.98 MHz xdB -26.00 dB x dB Bandwidth 21.03 MHz x dB -26.00 dB
= Stans so -
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8.3.10.

802.11n HT20 MODE IN THE 5.6 GHz BAND

Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.9230

Mid

5580

16.5390

High

5700

16.4550

144

5720

17.6970

[ Veysight Spectram dmalyeer - AP8 SOT1Z1B] 18080 75, Concucted A e [ Feyoioht Specirum Anahees - AP SUTIZLE) 16080 75, 1R08D 75, e
T : e CE TR p— . ENSEL LL:D8:22 P44 26, 2016 Fraquency
500000000 GH: Center Fraq: 8,500000000 GHz Radio Std: None 580000000 GH. Center Fraq: 5580000000 GHz Radio Std: None
o NFE L Trig: FreeRun AvglHold: 3030 o e NFE 2 Trig: FreeRun Avg|Hold: 114
FGainiow  #Aften: 40 d Radio Device: BTS AFGainiow  HAten: 20d Radio Device: BTS
Ref Offset 1207 dB Ref Offset 11.66 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freg| CenterFreq
5500000000 GHz, 5580000000 GHz|
|
Center 5.5 GHz Span 40 MHz, CF Step Center 5.58 GHz Span 40 MHz, CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHz #Res BW 330 kHz #VBW 1MHz Sweep 1ms 4000000 MHz|
Man) Man|
Qccupied Bandwidth Total Power 17.7 dBm Occupied Bandwidth Total Power 15.3 dBm
17.923 MHz FreqOfset| 16.539 MHz FreqOffset
Transmit Freq Error -60.372 kHz % of OBW Power 99.00 % OHg Transmit Freq Error -54.061 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 21.59 MHz xdB -26.00 dB x dB Bandwidth 20.67 MHz x dB -26.00 dB
sa STans s amamus
[ Veysight Spectram Jnalyeer - AP+8 507121618060 25, 16080 75 e [ Feyoioht Specirum Anahees - AP SUTIZLE) 16080 75, 1R08D 75, e
L T N T 1Ci20PMM 26,2008 | | L E I 01:56:27 &M Jul 27, 2018
[Center Freq 5.700000000 GHz | Center Freq: 5.700000000 GHz Radio Std: None Fraquency iCenter Freq 5.720000000 GHz Center Freq: 6.720000000 GHz Radio Std: None Frequency
= Trig: Free Run AvglHold: 114 — NFE == Trig: Free Run Avg|Hold: 114
HIFGain:ow Radio Device: BTS #FGain:ow Radio Device: BTS
Ref Offset 11,86 dB Ref Offset 11,85 dB
0 dBid Ref 30.00 dBm 10 dBJdi Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|

6700000000 GHz|

5.720000000 GHz|

Center 5.7 GHz Span 40 MHz,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms
Occupled Bandwidth Total Power 15.5 dBm
16.455 MHz
Transmit Freq Error -32.351 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.43 MHz xdB -26.00 dB

wse Srans)

sonar Step [oroe 4350 kiz #VBW 1.1 MHz 2&1’1;“ i oo Step
e Occupied Bandwidth Total Power 14.6 dBm Man
Freq Offset| 17.697 MHz FreqOffset
OHg Transmit Freq Error -71.398 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 20.32 MHz xdB -26.00 dB

‘ganus)

HIGH CHANNEL

CHANNEL 144
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8.3.11.

802.11n HT40 MODE IN THE 5.6 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5510 36.0620

Mid

5550

36.3610

High

5670

36.1800

142

5710

36.2660

= o el [ gt Specirum Analaes - APV STIZLE 16080 25, 16080 25 [
F N T 11:26:32PMM 26,2018 [ | L E I 11:25:03 PM Jul 26, 2018
ic g 0000000 GH Center Freq: 5510000000 GHz Radio Std: None Fraquency iCenter Freq 5.550000000 GHz Center Freq: 6.550000000 GHz Radio Std: None Frequency
== Trig: FreeRun AvglHold: 114 — WE =+ Trig: Fres Run ‘AvglHold: 114
WFGaindow  #Aften: 40 Radio Device: BTS #FGainlow  #Atien: 40 dl Radio Device: BTS
Ref Offset 11.66 4B Ref Offset 11,66 dB
0 dB/div Ref 30.00 dBm 0dsidiv_ Ref 30.00 dBm
Log Log
Center Freg| CenterFreq
5510000000 GHz| 5560000000 GHz
1
Center 5.51 GHz Span 80 MHz, CF Step Center 5.55 GHz Span 80 MHz, CF Step
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MHZ] #Res BW 630 kHz #VBW 2 MHz Sweep 1ms 000000 Mz
Man Man
Qccupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 14.7 dBm
36.062 MHz FreqOfset| 36.361 MHz FreqOffset
Transmit Freq Error -178.10 kHz % of OBW Power 99.00 % 0Hz Transmit Freq Error -64.567 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 37.29 MHz xdB -26.00 dB x dB Bandwidth 38.80 MHz x dB -26.00 dB
wsc STans s amamus
[ Fersght Spectram Analyzes - P48 SOTLZ1R] 6080 25, 15080 75 = [ ey Spectram Anahzes - AP SETLZLE) 16080 75 16080 75 o e e
L T N T 1146:20PMMA 26,2008 | | L E I 01:45:31 &M Jul 27, 2018
[Center Freq 5.670000000 GHz | Center Freq: 5,670000000 GHz Radio Std: None Frequency 2 Hold N Center Fraq: 5.710000000 GHz Radio Std: None Meaz Setup
— = == Trig: FreeRun AvglHold: 114 W =+ Trig: Fres Run AvglHold: 22
AFGainLow HAtten: 40 dB Radio Device: BTS AFGainow #Atten: 40 dB Radio Device: BTS Avg/Hold Num|
2
Ref Offset 11.66 4B Ref Offset 11,66 dB on off
0 dBJdiv Ref 30.00 dBm 0dsidiv_ Ref 30.00 dBm
Log Log
Center Freq| AvgMode
6670000000 GHz| Exp Repeat
|
1
% of OBW Power|
9.00 %]
Center 5.67 GHz Span 80 MHz, CF Step Center 5.71 GHz Span 80 MHz
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MHz| #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms PowerRef |
Man| Total Power
Occupied Bandwidth Total Power 14.9 dBm Occupled Bandwidth Total Power 16.0 dBm
36.180 MHz Freq Offset| 36.266 MHz xd8
Transmit Freq Error  -35295kHz % of OBW Power  99.00 % o H Transmit Freq Error  -50.884 kHz % of OBW Power  99.00 % 280048
x dB Bandwidth 38.22 MHz xdB -26.00 dB x dB Bandwidth 38.52 MHz x dB -26.00 dB
More
1 of2]
s Stans s -
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8.3.12.

802.11ac VHT80 MODE IN THE 5.6 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5530 75.7430

High

5610

75.6340

138

5690

75.7280

[ Fersght Spectram Analyzes - P48 SOTLZ1R] 6080 25, 15080 75 = [ Ko Spectnam Aty - AP SUTL21E, 16080 75 16080 75 =T
L i N T 11:40:26PM 26,2018 [ - | L E I 01:27:48 AM Jul 27, 2018
Center Fraq: 8530000000 GH: Radio Std: N Meas Setup lavgitoid N Center Fraq: 5610000000 GH; Radio Std: N Meaz Setup
Evg.‘Hald NomberZ —— e hghsd: 22 fo s Hone - ) g Freafun  AvglHeld: 22 o e
AFGainLow HAtten: 40 dB Radio Device: BTS Avg/Hold Num #IFGainLow #Atten: 40 dB Radio Device: BTS Avg/Hold Num|
2 2
Ref Offset 11.66 4B lon off Ref Offset 11.86 dB lon o
0 dB/d Ref 30.00 dBm 0dsidiv_ Ref 30.00 dBm
Log Log
T Avg Mode| AvgMode|
T lExe Repeat Exp Repeat
T f
|
I
b, of OBW Power, b of OBW Power
9,00 %| 9.00 %]
Center 5.53 GHz ‘Span 160 MHz, Center 5.61 GHz Span 160 MHz
#Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms PowerRef | #Res BW 1.5 MHz #VBW 4 MHz Sweep 1ms PowerRef |
Total Power
Occupied Bandwidth Total Power 15.5 dBm Occupled Bandwidth Total Power 15.6 dBm
75.743 MHz xdB 75.634 MHz xd8
Transmit Freq Error -248.34 kHz % of OBW Power  99.00 % 26,00 48 Transmit Freq Error  -31410kHz % of OBW Power 99,00 % 2800 4B
x dB Bandwidth 80.00 MHz xdB -26.00 dB x dB Bandwidth 79.59 MHz xdB -26.00 dB
More| More
10f 2] 1 of2]
wsa Smans o amans
= T =5 ]
L g - oLaLe MMz ame [ Lo
Avg/Hold Number 2 | Center Freq 5630048000 GHz Radio Std: None Meas Setup
= NFE —+~ Trig: Free Run AvglHold: 212
FGaindon  WAmen: 40dB Radio Device: BTS Avg/Hold Num,
2|
Ref Offset 1166 dB lon of}
0 dBJd Ref 30.00 dBm
Log
Avg Mode|
lExe Repeat
s of OBW Pawer,
99.00 %|
Center 5.69 GHz Span 160 MHz
#Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms PowerRef |
Occupled Bandwidth Total Power 15.7 dBm
75.728 MHz xdB|
Transmit Freq Error  -309.94kHz % of OBW Power  99.00 % 260048
x dB Bandwidth 79.40 MHz xdB -26.00 dB
More|
10f2)
s Stans
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8.3.13.

802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5745 16.5560

Mid

5785

16.5080

High

5825

16.4860

[ Keysght Spectram Analyzer - AP S{71216],16080 75, 16080 75 ol - e [ Versight Spectrum Anahyeer - APV SIOTIZ16] 16060 75, 16080 25 s
L i { 0158:7 Mulz7, 2008 [ o | L R ENSE.I! 02:00:26 A Jul 27, 2018
Contar Freg; 745000000 Gz Rado S ans | POy Cenier Froq 5.785000000 Gz | Genter Frea; 8135000000 Gtz RS tne | FrO0UEnCY
- = —+~ Trig: Free Run AvglHold: 111 —+~ Trig: Free Run Avg|Hold: 111
#Amen: 40 dB Radio Device: BTS #IFGain-Low #Anen: 40 dB Radio Device: BTS
Ref Offset 11,86 dB Ref Offset 11,86 dB.
0 dBJdi Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Log Log
i Center Freq)| | CenterFreq|
T 6745000000 GHz| T 5.785000000 GHz|
1 |
I
Center 5.745 GHz Span 40 MHz, CF Step Center 5.785 GHz Span 40 MHz CF Step,
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms| 4000000 MHz| #Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4.000000 MHz,
Man Man
Occupied Bandwidth Total Power 15.0 dBm Occupled Bandwidth Total Power 15.1 dBm
16.556 MHz Freq Offset| 16.508 MHz FreqOffset
Transmit Freq Error -42.969 kHz % of OBW Power  99.00 % oH Transmit Freq Emor ~ -59.319 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 21.02 MHz xdB -26.00 dB x dB Bandwidth 20.04 MHz xdB +26.00 dB
= 16080, = o ]
L g ' 020:00 27, 2008 [ |
[Center Freq 5.625000000 GHz ] Genter Frea: 5825000000 Gz Radio Sid: Hone Frequency
I i —»- Trig: Free Run Avg|Hold: 111
#FGaindLow #wAren: 40 dB Radio Device: BTS
Ref Offset 11.86 dB
0 dBidiv Ref 30.00 dBm
Log
i Center Freq|
T 5,:825000000 GHz|
|
Center 5.825 GHz Span 40 MHz, CF Step
#Res BW 330 kHz #VBW 1 MHz Sweep 1ms 4000000 MHz
Man
Occupied Bandwidth Total Power 14.7 dBm
16.486 MHz Freq Offset|
Transmit Freq Error -44.267 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 21.31 MHz xdB -26.00 dB
wic an
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8.3.14.

802.11n HT20 MODE IN THE 5.8 GHz BAND

99% Bandwidth

(MHz)

Channel|Frequency|
(MHz)
Low 5745

17.5850

Mid

5785

17.6870

High

5825

17.7110

= Veysight Spectrum Analyzer - AP+6 S{07121) 16080 75, Temp & RN [ Keysight Spectnum Analyzer - APVE SA071218), 16080 75, 16080 75 EE
L z g T LN [T SN p— . R ENsE 02:15:15 44 ul 27, 2018 Fraquancy
Gerrtar Freq: 8.745000000 GH: Radio Std: No Center Freq 5.785000000 GHz | Center Frea: 5.785000000 G Radio Std: No
enter Freq 5 74500,?;200 GHz —— T::.;r:gun mmn;u- 30030 " o ey = T::'F’m:‘:un mgm;a " " o
dFGainiow  WAREn: 40 dB Radio Device: BTS AFGainiow  #Auen: 40 dB Radio Device: BTS
Ref Offset 1169 dB Ref Offset 1186 dB
10 dB/di Ref 30.00 dBm 10 dB/di Ref 30.00 dBm
Log Log
Center Freq CenterFreq|
6745000000 GHz| 5.785000000 GHz|
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz CF Step,
#Res BW 360 kHz #VEBW 1.1 MHz Sweep 1ms 4000000 MHz #Res BW 330 kHz #VBW 1MHz Sweep 1ms 4,000000 MHz|
lAuto Man| Man|
Occupied Bandwidth Total Power 14.4 dBm Occupied Bandwidth Total Power 12.7 dBm
17.585 MHz Freqofteet 17.687 MHz Freqoftset
Transmit Freq Error -3.795 kHz % of OBW Power  99.00 % 0 Hz] Transmit Freq Error ~ -31.354 kHz % of OBW Power  99.00 % O+
x dB Bandwidth 20.69 MHz x dB -26.00 dB x dB Bandwidth 21.01 MHz xdB -26.00 dB
sc s so -
[ Voot Specimam ralyes - AP SEATZLE, 6080 25, 16080 25 e
L g - 0220:50MMuZ7 ame [ - T
Center Freq: 5825000000 GHz Radio Std: None Frequsnay
—5— Trig: Free Run Avg|Hold: 111
#Anen: 40 dB Radio Device: BTS
Ref Offset 11,66 dB
0 dBid Ref 30.00 dBm
Log
Center Freq|

5825000000 GHz|

Center 5.825 GHz Span 40 MHz,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms
Occupled Bandwidth Total Power 12.7 dBm
17.711 MHz
Transmit Freq Error =39.721 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.33 MHz xdB -26.00 dB

wse Srans)

CF Step|
41000000 MHz|
Man

Freq Offset|
0 Hz

HIGH CHANNEL
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8.3.15.

802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 36.3830
High 5795 36.2670

= Foms = o el [ Vgt Spectrum Analyze - APV SKTLZIEL 16060 1, 16080 15 e
Ju L ] 0221 MMz ame [ | ju L ] 02:23:09 AM Jul 27, 2018
enter Freq 5.755000000 GHz Center Freq: 5.765000000 GHz Radio Std: None Fraquancy enter Freq 5.795000000 GHz Center Freq: 5.795000000 GHz Radio Std: None Frequency
= NFE —5— Trig: Free Run Avg|Hold: 111 = NFE —5— Trig: Free Run Avg|Hold: 111
HFGainiow  #Amen: 40dB Radio Device: BTS AFGainiow  BAmen: 40dB Radio Device: BTS
Ref Offset 1166 dB Ref Offset 1185 dB
0 dBJd Ref 30.00 dBm 0 dBJd Ref 30.00 dBm
Log Log
T Center Freq| CenterFreq|
T 6765000000 GHz| 6795000000 GHz
1
|
Center 5.755 GHz Span 80 MHz, CF Step Center 5.795 GHz Span 80 MHz, CF Step,
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MH) #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MHz
Man Man
Occupied Bandwidth Total Power 14.8 dBm Occupled Bandwidth Total Power 14.5 dBm
36.383 MHz FreqOfset| 36.267 MHz FreqOffset
Transmit Freq Error  -22.250kHz % of OBW Power  99.00 % o H Transmit Freq Error  -95.389 kHz % of OBW Power  99.00 % o
x dB Bandwidth 39.76 MHz xdB -26.00 dB x dB Bandwidth 38.57 MHz xdB -26.00 dB

LOW CHANNEL

HIGH CHANNEL
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8.3.16.

802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel|Frequency

99% Bandwidth

FGaindow  #Atten: 40 dB

(MHz) (MHz)
Mid 5775 75.7970
s Keysight Spectrum Analyzer - AP8.54071718),16080 75, 15080 75 - o B
Ev;mnld Number2 ] Gamerrec s e Rodio Sta-None |  Mess Setup

Radis Deviee: BTS

Avg/Hold Num,
2

Log

Ref Offset 1186 dB lon off

odsidiv_ Ref 30.00 dBm
Avg Mode|
Exp Repeat]

b, of OBW Power|

99.00 %)
Center 5.775 GHz ‘Span 160 MHz
[#Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms Power Ref|
Total Power
Occupied Bandwidth Total Power 15.9 dBm
75.797 MHz X dB|
Transmit Freq Error ~ -235.28 kHz % of OBW Power  99.00 % 260048
x dB Bandwidth 80.90 MHz x dB -26.00 dB
More|

10f2)

MID CHANNEL
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8.4. 6dB BANDWIDTH

LIMITS
NCC LP0002: 4.7.5
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

8.4.1. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency|6 dB Bandwidth| Minimum Limit

(MHz) (MHz) (MHz)
Low 5745 16.3700 0.5
Mid 5785 16.3000 0.5
High 5825 16.3450 0.5
144 5720 3.2200 0.5

= [— Keysight Spectrum Analyzer - APVE SIT7L216), 16080 5 16080 25 R
#Avg Type: RMS 0338 Frequency _ _ Avg Type: RMS c 22008 Frequency
NFE PNO.Fast = Trig: Free Run Avg|Hold: 20120 Avg|Hold: 20/20 -
IFGain:Low #wAren: 30 dB
kT Auto Tune AMKA 1 - Auto Tune|
Ref Offset 1186 dB - Ref Offset 11.86 dB. - R
10dBldiv - Ref 20.00 dBm 10 ¢Bidiv - Ref 20.00 dBm 0.064 dby
Log - Log -
Center Freq| CenterFreq
5.745000000 GHz| 5.785000000 GHz|
. ) Start Freq| w ¢ StartFreq
W 5720000000 GHz| L 5.760000000 GHz|
Stop Freq)| I [ I I Stop Freq|
5770000000 GHz| 5810000000 GHz|
CF Step | | | | CF Step
5.000000 MHz| 5.000000 MHz|
Man lAuto Man
|
FreqOffset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
i A
Center 5.74500 GHz Span 50.00 MHz|[-°9 Lin Center 5.78500 GHz Span 50.00 MHz|[-°9 Lin)
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
wec ec aames,

LOW CHANNEL MID CHANNEL

[ Keysight Spectrum Analyzer - AP8 S{07121].16080 75, 16030 75 ERE [ Feysight Spectrum Anslyzes - AP& SOTI21S) 16080 75, Temp & - o | )
E L iSE T T2 Mz 0 [ T 3 SE INT icn 1048110 4 g 02, 2018
825000000 GH: #Avg Type: RMS nace| w| Frequency #Avg Type: RMS [[5iss| Fraquancy
SR N Puo e Trig: FreeRun Avamo: 2020 ks 0 — Trg: reaRum o
IFGain:Low i IFGainow #Atten: 30 dB. =
MKri 16.345 MAZ Aute Tune| AR 3220 MH Auto Tune
Ref Offset 1195 0B = Ref Offset 11,69 dB ' L0 b
jodRidly _Ref 20.00 dBm 0 deidy Ref 20.00 dBm 4.06 dB
Log - Log g
Center Freq| Center Freq|
5825000000 GHz| Nt 5720000000 GHz|
L
v . StartFreq| StartFreq|
3 5800000000 GHz] 6695000000 GHz|
Stop Freq Stop Freq
5.850000000 GHz| 6.745000000 GHz
CFStep Center 5.72000 GHz Span 50.00 MHz CF Step
5.000000 :!‘Hz #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts| 5.000000 MHz|
lan JAuto M
L N B S S S T Nl S o | o
BE o man o
. iz .86 dBm
FreqOffset| 3N f 5725220 GHz -5.39 dBm FreqOffset
0 Hz| 4 0 Hz|
&
7
Scale Type 8 Scale Type|
9
"
Center 5.82500 GHz Span 50.00 MHz||-°¢ Lin| o N Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) T = .
wsc raus

HIGH CHANNEL CHANNEL 14
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8.4.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency|6 dB Bandwidth| Minimum Limit

(MHz) (MHz) (MHz)
Low 5745 16.3500 0.5
Mid 5785 16.3050 0.5
High 5825 14.4600 0.5
144 5720 3.9200 0.5

[ Koo Spectrum Ansles - A58 SIOTL16).16080 25, 16080 25 e
L R 8 -

T =5 ]

L ; ENsE
: 9 H st B arte Freauency ICenter Freq 5.785000000 GHz | #hvg Type: NS Frequency
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8.4.3.802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|6 dB Bandwidth| Minimum Limit

(MHz) (MHz) (MHz)
Low 5755 36.0500 0.5
High 5795 36.0600 0.5
142 5710 3.0900 0.5
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8.4.4.802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel |Frequency,|
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8.5. OUTPUT POWER AND PSD
LIMITS

NCC LP0002: 4.7.3.1 (4) (A) & 4.7.3.1 (4) (B)

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Cross-polarized antennas. For a system in which the antennas have fixed orientations relative
to one another that ensure that the antennas are cross-polarized regardless of any user actions,
the directional gain is computed as follows.

(i) Cross-polarized antennas with NANT = 2. In the case of a transmitter with only two outputs
driving a pair of antennas that are cross-polarized (e.g., vertical and horizontal or left-circular
and right-circular), directional gain is the gain of an individual antenna. If the two antennas have
different gains, the larger gain applies.

NCC LP0002: 4.7.3.2 (1) & 4.7.3.2 (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

NCC LP0002: 4.7.3.3 (1) & 4.7.3.3 (2)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.
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TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section E.3.b
(Method PM-G) and for straddles channels KDB 789033 D02 v02r01, Section E.2.b (Method
SA-1) was used.

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F

DIRECTIONAL ANTENNA GAIN
For1TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Page 56 of 241

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12524644-E4V2

DATE: 10/16/2018

RESULTS

8.5.1. 802.11a MODE IN THE 5.2 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional FCC FCC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/1MHz)
Low 5180 5.00 24.00 11.00
Mid 5200 5.00 24.00 11.00
High 5240 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Measured Total Power Power
Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 14.360 14.36 24.00 -9.64
Mid 5200 17.250 17.25 24.00 -6.75
High 5240 17.320 17.32 24.00 -6.68
PSD Results
Channel [ Frequency | Measured Total PSD PSD
Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5180 3.865 3.87 11.00 -7.14
Mid 5200 6.922 6.92 11.00 -4.08
High 5240 6.672 6.67 11.00 -4.33
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8.5.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional FCC FCC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/1M
HZz)
Low 5180 5.00 24.00 11.00
Mid 5200 5.00 24.00 11.00
High 5240 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Measured Total Power Power
Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 13.83 13.83 24.00 -10.17
Mid 5200 17.01 17.01 24.00 -6.99
High 5240 17.02 17.02 24.00 -6.98
PSD Results
Channel | Frequency | Measured Total PSD PSD
Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/ (dB)
1MHz)
Low 5180 3.879 3.88 11.00 -7.12
Mid 5200 6.850 6.85 11.00 -4.15
High 5240 6.393 6.39 11.00 -4.61
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8.5.3.802.11n HT40 MODE IN THE 5.2 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional FCC FCC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/ 1MHz)
Low 5190 5.00 24.00 11.00
High 5230 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.10 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Measured Total Power Power
Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 13.020 13.02 24.00 -10.98
High 5230 15.660 15.66 24.00 -8.34
PSD Results
Channel | Frequency | Measured Total PSD PSD
Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/ 1MHZz) (dB)
Low 5190 0.084 0.18 11.00 -10.82
High 5230 2.468 2.57 11.00 -8.43

Page 61 of 241

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888



REPORT NO: 12524644-E4V2

DATE: 10/16/2018

[ Vot Soecinam sty - AP STTLELILIG000 25, Comcted & oo [ Vgt Soecinam frabees - A28 SU7LZIE) 16000 25 Camccid A ol
L ; 7 SENSE 11 (CEFETTTI T pe— L ; I SENSE 11 08:54:07 Pl 31,2018
Center Freq 5.190000000 GHz | #Avg Type: RMS 5| Frequency enter Freq 5. z #Avg Type: RMS mact s¢|  Frequency
NFE PNO:Fast o Trig: FreeRun AvglHold: 100/100 WE  PNOFast e Trig: FreeRun AvglHold: 1001100 A
IFGain:Low Anen: 18 dB IFGainLow Anen: 18 dB oerlA
MKr2 5 Auto Tune| MEKr2 5.231 GHZ Auto Tune|
Ref Offset 1204 0B ' N Ref Offset 12,04 dB ! T ae e
10dB/div  Ref 20.00 dBm 10dB/div Ref 20.00 dBm 2.468 dBm)
Log - Log -
Center Freq| CenterFreq|
5.190000000 GHez| 0 5230000000 GHz|
A ¢ £y
& StartFreq| StartFreq
5.165000000 GHz| 5205000000 GHz|
StopFreq| StopFreq
5215000000 GHz| 5265000000 GHz
CF Step| CF Step|
5000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" A .
iCenter 5.19000 GHz Span 50.00 MHz||-°8 Lin) iCenter 5.23000 GHz Span 50.00 MHz| [-°8 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)
s Sans s s

Page 62 of 241

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12524644-E4V2

DATE: 10/16/2018

8.5.4.802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional FCC FCC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/
1MHz)
Mid 5210 5.00 24.00 11.00

Duty Cycle CF (dB)l 0.19 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Measuered Total Power Power
Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5210 9.020 9.02 24.00 -14.98
PPSD Results
Channel | Frequency | Measuered Total PSD PSD
Corr'd Limit Margin
PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz)
Mid 5210 -7.276 -7.09 11.00 -18.09
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8.5.5.802.11a MODE IN THE 5.3 GHz BAND

FCC

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD

26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm/1MHz)

Low 5260 21.70 5.00 24.00 11.00
Mid 5300 21.55 5.00 24.00 11.00
High 5320 21.65 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 17.31 17.31 24.00 -6.69
Mid 5300 17.22 17.22 24.00 -6.78
High 5320 14.17 14.17 24.00 -9.83
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 6.689 6.69 11.00 -4.31
Mid 5300 6.544 6.54 11.00 -4.46
High 5320 3.235 3.24 11.00 -7.77
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8.5.6.802.11n HT20 MODE IN THE 5.3 GHz BAND

FCC
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm/1MHz)
Low 5260 21.85 5.00 24.00 11.00
Mid 5300 21.80 5.00 24.00 11.00
High 5320 21.95 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 17.01 17.01 24.00 -6.99
Mid 5300 16.87 16.87 24.00 -7.13
High 5320 13.53 13.53 24.00 -10.47
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 6.173 6.17 11.00 -4.83
Mid 5300 6.391 6.39 11.00 -4.61
High 5320 2.794 2.79 11.00 -8.21
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8.5.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

FCC
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm/1MHz)
Low 5270 40.50 5.00 24.00 11.00
High 5310 40.30 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.10 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5270 15.16 15.16 24.00 -8.84
High 5310 12.73 12.73 24.00 -11.27
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHZz) (dB)
Low 5270 2.290 2.39 11.00 -8.61
High 5310 -0.605 -0.51 11.00 -11.51
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8.5.8.802.11ac VHT80 MODE IN THE 5.3 GHz BAND

FCC
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm/1MHz)
Mid 5290 82.40 5.00 24.00 11.00
Duty Cycle CF (dB)l 0.19 |Inc|uded in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.64 11.64 24.00 -12.36
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Mid 5290 -4.692 -4.50 11.00 -15.50
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8.5.9.802.11a MODE IN THE 5.6 GHz BAND

Antenna Gain and Limits

Channel | Frequency Min Directiona FCC FCC
26 dB Gain Power PSD
BW Limit Limit
(MHz) (MHz) (dBi) (dBm) (dBm/1
MHZz)
Low 5500 21.65 5.00 24.00 11.00
Mid 5580 21.60 5.00 24.00 11.00
High 5700 21.65 5.00 24.00 11.00
*144 5720 21.60 5.00 24.00 11.00
| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd PSD
Output Power Results
Channel [ Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 13.960 13.96 24.00 -10.04
Mid 5580 17.060 17.06 24.00 -6.94
High 5700 13.440 13.44 24.00 -10.56
*144 5720 17.020 17.02 24.00 -6.98
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB)
1MHZz) 1MHZz) 1MHZz)
Low 5500 2.710 2.710 11.00 -8.29
Mid 5580 6.048 6.048 11.00 -4.95
High 5700 2.055 2.055 11.00 -8.95
*144 5720 6.211 6.211 11.00 -4.79

*Based on the 15.80MHz bandwidth for the portion that the straddle channel occupies in the
UNII-2C band, the calculated power limit is 11+10*log (15.80) =22.99 dBm. The total signal
power is 17.02 dBm which is less than the limit of 22.99dBm.
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8.5.10. 802.11n HT20 MODE IN THE 5.6 GHz BAND

Antenna Gain and Limits

Channel | Frequency Min Directional FCC FCC
26 dB Gain Power PSD
BW Limit Limit

(MHz) (MHz) (dBi) (dBm) | (dBm/1MHz)
Low 5500 22.60 5.00 24.00 11.00
Mid 5580 22.00 5.00 24.00 11.00
High 5700 22.00 5.00 24.00 11.00
*144 5720 21.95 5.00 24.00 11.00

[ Duty Cycle CF (dB)] 0.00 [included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) dB)
Low 5500 13.620 13.62 24.00 -10.38
Mid 5580 16.870 16.87 24.00 -7.13
High 5700 12.900 12.90 24.00 -11.10
*144 5720 16.780 16.78 24.00 -7.22
PSD Results
Channel | Frequency PSD PSD
Meas Limit Margin
PSD
(MHz) @Bm/ dBm/ (dB)
1MHz) 1MHz)
Low 5500 3.156 11.00 -7.84
Mid 5580 6.845 11.00 -4.16
High 5700 2.862 11.00 -8.14
*144 5720 6.740 11.00 -4.26

*Based on the 15.98MHz bandwidth for the portion that the straddle channel occupies in the
UNII-2C band, the calculated power limit is 11+10*log (15.98) =23.04 dBm. The total signal
power is 16.78 dBm which is less than the limit of 23.04dBm.
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8.5.11. 802.11n HT40 MODE IN THE 5.6 GHz BAND

Antenna Gain and Limits

Channel | Frequency Min Direction FCC FCC
26 dB Gain Power PSD
BW Limit Limit

(MHz) (MHz) (dBi) (dBm) dBm/1
MHZz)
Low 5510 40.60 5.00 24.00 11.00
Mid 5550 40.50 5.00 24.00 11.00
High 5670 40.60 5.00 24.00 11.00
*142 5710 40.70 5.00 24.00 11.00

[ Duty Cycle CF (dB)] 0.10 [included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5510 13.550 13.55 24.00 -10.45
Mid 5550 15.500 15.50 24.00 -8.50
High 5670 15.780 15.78 24.00 -8.22
*142 5710 15.620 15.62 24.00 -8.38
PSD Results
Channel | Frequency Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz)
Low 5510 0.207 0.307 11.00 -10.69
Mid 5550 2.878 2.978 11.00 -8.02
High 5670 3.156 3.256 11.00 -7.74
*142 5710 3.855 3.955 11.00 -7.05

*The 26dB signal bandwidth wthin the 5470 -5725 MHz band clearly exceed 20MHz and so the
limit for the power within the 5470-5725MHz band is 24dBm.
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