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8.3.4.802.11n HT40 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)

Low 3 2422 35.6800 0.5
Low 4 2427 36.0000 0.5
Low 5 2432 36.3200 0.5
Mid 6 2437 35.6800 0.5
High 7 2442 36.3200 0.5
High 8 2447 35.3600 0.5
High 9 2452 36.0000 0.5

High 10 2457 36.0800 0.5

High 11 2462 36.0800 0.5
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REPORT NO: 12524644-E3V1 DATE: 10/16/2018

8.4. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1.2 (1)(C)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter for a gated average reading of power.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

Tested By: 16080 ZS
Date: 07/25/2018
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8.4.1. 802.11b MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) | (dBm)
Low 1 2412 4.00 30.00 30 36 30.00
Mid 6 2437 4.00 30.00 30 36 30.00
High 11 2462 4.00 30.00 30 36 30.00
High 12 2467 4.00 30.00 30 36 30.00
High 13 2472 4.00 30.00 30 36 30.00
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 18.84 18.84 30.00 -11.16
Mid 6 2437 19.06 19.06 30.00 -10.94
High 11 2462 17.97 17.97 30.00 -12.03
High 12 2467 16.09 16.09 30.00 -13.91
High 13 2472 12.02 12.02 30.00 -17.98
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8.4.2. 802.11g MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) (dBm) | (dBm)
Low 1 2412 4.00 30.00 30 36 30.00
Low 2 2417 4.00 30.00 30 36 30.00
Low 3 2422 4.00 30.00 30 36 30.00
Low 4 2427 4.00 30.00 30 36 30.00
Low 5 2432 4.00 30.00 30 36 30.00
Mid 6 2437 4.00 30.00 30 36 30.00
High 8 2447 4.00 30.00 30 36 30.00
High 9 2452 4.00 30.00 30 36 30.00
High 10 2457 4.00 30.00 30 36 30.00
High 11 2462 4.00 30.00 30 36 30.00
High 12 2467 4.00 30.00 30 36 30.00
High 13 2472 4.00 30.00 30 36 30.00
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 13.56 13.56 30.00 -16.44
Low 2 2417 15.03 15.03 30.00 -14.97
Low 3 2422 16.40 16.40 30.00 -13.60
Low 4 2427 17.59 17.59 30.00 -12.41
Low 5 2432 18.82 18.82 30.00 -11.18
Mid 6 2437 19.40 19.40 30.00 -10.60
High 8 2447 18.26 18.26 30.00 -11.74
High 9 2452 17.15 17.15 30.00 -12.85
High 10 2457 16.38 16.38 30.00 -13.62
High 11 2462 14.96 14.96 30.00 -15.04
High 12 2467 12.87 12.87 30.00 -17.13
High 13 2472 6.18 6.18 30.00 -23.82
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8.4.3.802.11n HT20 MODE

1TX Antenna 1 MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) | (dBm)
Low 1 2412 4.00 30.00 30 36 30.00
Low 2 2417 4.00 30.00 30 36 30.00
Low 3 2422 4.00 30.00 30 36 30.00
Low 4 2427 4.00 30.00 30 36 30.00
Mid 6 2437 4.00 30.00 30 36 30.00
High 9 2452 4.00 30.00 30 36 30.00
High 10 2457 4.00 30.00 30 36 30.00
High 11 2462 4.00 30.00 30 36 30.00
High 12 2467 4.00 30.00 30 36 30.00
High 13 2472 4.00 30.00 30 36 30.00
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 13.65 13.65 30.00 -16.35
Low 2 2417 16.45 16.45 30.00 -13.55
Low 3 2422 16.99 16.99 30.00 -13.01
Low 4 2427 18.12 18.12 30.00 -11.88
Mid 6 2437 19.25 19.25 30.00 -10.75
High 9 2452 17.37 17.37 30.00 -12.63
High 10 2457 16.52 16.52 30.00 -13.48
High 11 2462 13.90 13.90 30.00 -16.10
High 12 2467 12.35 12.35 30.00 -17.65
High 13 2472 4.16 4.16 30.00 -25.84
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8.4.4.802.11n HT40 MODE

1TX Antenna 1 MODE

Limits
Channel | Frequency | Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) dBm) | (dBm) [ (dBm) [ (dBm)
Low 3 2422 4.00 30.00 30 36 30.00
Low 4 2427 4.00 30.00 30 36 30.00
Low 5 2432 4.00 30.00 30 36 30.00
Mid 6 2437 4.00 30.00 30 36 30.00
High 7 2442 4.00 30.00 30 36 30.00
High 8 2447 4.00 30.00 30 36 30.00
High 9 2452 4.00 30.00 30 36 30.00
High 10 2457 4.00 30.00 30 36 30.00
High 11 2462 4.00 30.00 30 36 30.00
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 3 2422 11.12 11.12 30.00 -18.88
Low 4 2427 11.71 11.71 30.00 -18.29
Low 5 2432 12.91 12.91 30.00 -17.09
Mid 6 2437 14.47 14.47 30.00 -15.53
High 7 2442 13.78 13.78 30.00 -16.22
High 8 2447 12.55 12.55 30.00 -17.45
High 9 2452 11.98 11.98 30.00 -18.02
High 10 2457 11.93 11.93 30.00 -18.07
High 11 2462 10.04 10.04 30.00 -19.96
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8.5. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1.6 (2)(B)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

8.5.1. 802.11b MODE

| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -4.07 -4.07 8.0 -12.1
Mid 6 2437 -3.67 -3.67 8.0 -11.7
High 11 2462 -4.39 -4.39 8.0 -12.4
High 12 2467 -6.23 -6.23 8.0 -14.2
High 13 2472 -10.18 -10.18 8.0 -18.2
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8.5.2. 802.11g MODE

| Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel [ Frequency | Chain O Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -8.49 -8.49 8.0 -16.5
Low 2 2417 -7.43 -7.43 8.0 -15.4
Low 3 2422 -6.22 -6.22 8.0 -14.2
Low 4 2427 -7.06 -7.06 8.0 -15.1
Low 5 2432 -4.45 -4.45 8.0 -12.5
Mid 6 2437 -3.74 -3.74 8.0 -11.7
High 8 2447 -4.08 -4.08 8.0 -12.1
High 9 2452 -5.70 -5.70 8.0 -13.7
High 10 2457 -6.42 -6.42 8.0 -14.4
High 11 2462 -6.97 -6.97 8.0 -15.0
High 12 2467 -9.92 -9.92 8.0 -17.9
High 13 2472 -17.05 -17.05 8.0 -25.1

Page 47 of 182

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-E3V1

DATE: 10/16/2018

[ ¥ Specirr Araleer~ AoV 7L 16090 3, Corucied - [ = Corducted & - oo
. B s0n o SewsEan] L W 150G 0
#Avg Type:RMS Frequency enter Freq 2.417000000 GHz #Avg Type: RMS Frequency
WFE PNO: Wide —+— 11g: Free Run NFE PRO Wide —s— Trig: Free Run
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Vikr 2.412 2 m] Auto Tune k1 2 5 A Auto Tune|
Ref Offset 108 4B Mkr1 2.412 289 GHZ Ref Offset 108 0B Mkr12.417 280 GHz
10dsidiv  Ref 2000 dBm -8.49 dBm)| 10de/div  Ref 20.00 dBm 43 dBm)
Log — Log r
Center Freq Center Freq|
2.412000000 GHz || 2417000000 GHz{
StartFreq StartFreq|
, 2.399000000 GHz ) . 2.404000000 GHz
VANV AN 1 AV A ¥ WA "
Ll StopFreq) 1 StopFreq|
2.425000000 GHz K 2.430000000 GHz
¥ P
v -
"-_ lep) CF Step
. \ 2600000 MHz| 2600000 MHz|
v, \ Man| Man|
- Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type| Scale Type
A i
Center 2.41200 GHz Span 26.00 MHz|[-°9 Lin) Center 2.41700 GHz Span 26.00 MHz|[-°8 Lin
HRes B 30 kHz #VBW 91 kHz Sweep 12.11 ms (1668 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 12.04 ms (1673 pts)|
sc s wsc STans
=R = Keysight Spectrum Ana} | 54071218),16080 75, Conducted & i Lo | ol
Es L
#Avg Type:RMS Frequency enter Freq 2. = #Avg Type: RMS Frequency
WFE PNO: Wide —+— 11g: Free Run NFE PRO Wide —s— Trig: Free Run
IFGain:Low tten: IFGain:Low #Atten: 30 dB
kT 2 H Auto Tune T o Auto Tune|
Ref Offsst 108 4B Mkr1 2.421 GHGTG GHZ] Ref Ofset 108 dB Mkr1 2.426 665 GHz
10dBidiv Ref 20.00 dBm -6.22 dBm| 10dB/div  Ref 20.00 dBm -7.06 dBm
Log + Log v
Center Freq| Center Freq|
2.422000000 GHz || 2427000000 GHzf
StartFreq) ¢ StartFreq|
rnetah |- . 2.409000000 GHz U 2.414000000 GHz
i W 4l Vi | AN 1 NdnAAAAn
StopFreq) " StopFreq)|
2.435000000 GHz h \ 2.440000000 GHz
A T v
il X tep CF Step
mr i 2.600000 MHz| % 2600000 MHz]
A by Man T Rt Wan)
Freq Offset| Freq Offset|
0 Hz| 0 Hz
Scale Type| Scale Type
A i
Center 2.42200 GHz Span 26.00 MHz [-°9 Lin) Center 2.42700 GHz Span 26.00 MHz|[-°8 i
HRes B 30 kHz #VBW 91 KHz Sweep 12.05 ms (1674 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 12.13 ms (1670 pts)
o s s Sans
T ] = Corducted & oo
sinsean] L
: - Ehvg Type: RMS Frequency Hhvg Type RMS Fraquency
FNG; Wide - Tria: Free Run o e enter Freq 2. e e Trig: FreeRun e e
IFaini ow ten IFGain:Low :
Mkr1 2 43 H Auto Tune| Mkr1 2 43 H Auto Tune|
Ref Offsst 108 4B Mkr1 2.431 839 GHZ Ref Offset 1081 B Mkr12.436 666 GHz
10dBidiv Ref 20.00 dBm -4.45 dBm| 10dB/div  Ref 20.00 dBm -3.74 dBm
Log . 2 Log .
Center Freq| Center Freq|
2.432000000 GHz || 2437000000 GHz]
StartFreq i 9 StartFreq|
1 AN L 2.419000000 GHz | Laaa MAMAIAAST (AR LTI 2.423500000 GHz
Y | v
R StopFreq ) T StopFreq|
) . 2.445000000 GHz L 2.450500000 GHz
v CF Step CF Step
2.600000 MHz| 2700000 MHz|
Man| Wan|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type| Scale Type
" ) "
Center 2.43200 GHz Span 26.00 MHz [-°9 Lin) Center 2.43700 GHz Span 27.00 MHz|[-°8 i
HRes B 30 kHz #VBW 91 KHz Sweep 12.06 ms (1692 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 12.51 ms (1738 pts)
o s s Sans

Page 48 of 182

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-E3V1

DATE: 10/16/2018

[ Koot Spectrm Aty - AP SU7LELE, 6000 25 Concucted & [ = o Corducted & oo
L R 0C [ 1 NS u [10:33:13 P4 Jul 23, 2018 L (3 50 D SENSE:INT| 1 10:37:04 PM Jul 23, 2018
[Center Freq 2.447000000 GHz | #avg Type: RMS 5| Frequency enter Freq 2.452000000 GHz #Avg Type: RMS ™ se|  Frequency
WFE PNO: Wide —+— 11g: Free Run NFE PRO Wide —s— Trig: Free Run
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
ke 2 5 m] Auto Tune k1 2 >GH Auto Tune|
Ref Offset 1081 dB Mkr1 2.447 276 GHZ] Ref Offset 1081 4B Mkr1 2.451 682 GHz
10dsidiv  Ref 20.00 dBm -4.08 dBm)| 10desdiv  Ref 20.00 dBm -5.70 dBm
Log v Log v
Center Freq Center Freq|
2.447000000 GHz 2.452000000 GHz
.I 1
: StartFreq) ¢ StartFreg|
A ',.I"' 1YY W sl 2.434000000 GHz| | PRI A LA A il 2.439000000 GHz|
| 1
StopFreq) StopFreq)|
r . 2.460000000 GHz 2.465000000 GHz
a s
W o ep al i CF Step
2600000 MHz| 2600000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type| Scale Type
A i
Center 2.44700 GHz Span 26.00 MHz|[-°9 Lin) Center 2.45200 GHz Span 26.00 MHz|[-°9 Lin
HRes B 30 kHz #VBW 91 kHz Sweep 12.08 ms (1695 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 12.06 ms (1676 pts)|
sc s wsc STans
- [ [ Vet Specinam fnabes - A8 SR, 6080 25, Conducted & - T
& Tsoo oc s 10:44:38 Pl 23,2018 L W 150G 0 v
.457000000 GHz #Avg Type:RMS " Frequency enter Freq 2.462000000 GHz #Avg Type: RMS Fraquancy
WFE PNO: Wide —+— 11g: Free Run v NFE PRO Wide —s— Trig: Free Run
IFGain:Low #Atten: 30 di Ly IFGain:Low :
kT 2 5 H Auto Tune k1 5 465 578 CH Auto Tune|
Ref Offset 1081 dB Mkr1 2.457 kSTD GHZ] Ref Offset 1081 B Mkr1 2.462 279 GHzZ
10dBidiv Ref 20.00 dBm -6.42 dBm| 10dB/div  Ref 20.00 dBm -6.97 dBm
Log + Log v
Center Freq| Center Freq|
2.467000000 GHz 2.462000000 GHz
StartFreq) 'Y StartFreq|
) VAL 2.444000000 GHz ! 2.448600000 GHz
¥ | ) ) A
StopFreq) StopFreq)|
2.470000000 GHz i 2474500000 GHz
b tep ; _ \ CF Step|
N o 2.600000 MHz| Iw \ 2500000 MHz|
v ) Mo Y Wan|
Freq Offset| Freq Offset|
0 Hz| 0 Hz
Scale Type| Scale Type
A i
Center 2.45700 GHz Span 26.00 MHz [-°9 Lin) Center 2.46200 GHz Span 25.00 MHz|[-°8 i
HRes B 30 kHz #VBW 91 KHz Sweep 12.04 ms (1673 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 11.59 ms (1656 pts)
o s s Sans
=l = Corducted & oo
SENSEINT] 7 2018 L
@Avg Type: RS 5| Frequency enter Freq 2. z #Avg Type: RMS Frequeney
PN, Wide -~ Trig: Free Run w NFE  PNO:Wide 5 Trig: Free Run
IFGain:Low H ol IFGain:Low 3
MKkrd 2 5 GH Auto Tune| Mkr1 2 47 H Auto Tune|
Ref Offset 1081 dB Mkr1 2.466 842 GHZ Ref Offset 1081 B Mkr1 2.471 665 GHz
[9geiey__Ref 20.00 dBm -9.92 dBm| 19geici__Ref 20.00 dBm -17.05 dBm|
L + = v
Center Freq| Center Freq|
2.467000000 GHz 2.472000000 GHz
1 StartFreq StartFreq|
¢ 2.454000000 GHz 2.458000000 GHz
1am " M A " 1
\ AR o $
T ¥ Stop Freq| T T L (AR i StopFreg|
2.480000000 GHz o 2.485000000 GHz
Y k! i "
! 3 CF Step . A L CF Step
N K 2.600000 MHz| i . 2600000 MHz|
\ Man| " laute Wan|
Freq Offset| ri Freq Offset|
0Hz| " 0 He|
o i\
"I'J i
Scale Type| Scale Type
" ) "
Center 2.46700 GHz Span 26.00 MHz [-°9 Lin) Center 2.47200 GHz Span 26.00 MHz|[-°8 i
HRes B 30 kHz #VBW 91 KHz Sweep 12.04 ms (1673 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 12.13 ms (1670 pts)
o s s Sans

Page 49 of 182

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-E3V1

DATE: 10/16/2018

8.5.3.802.11n HT20 MODE

| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -9.97 -9.97 8.0 -18.0
Low 2 2417 -6.93 -6.93 8.0 -14.9
Low 3 2422 -6.63 -6.63 8.0 -14.6
Low 4 2427 -5.84 -5.84 8.0 -13.8
Mid 6 2437 -3.96 -3.96 8.0 -12.0
High 9 2452 -5.86 -5.86 8.0 -13.9
High 10 2457 -6.85 -6.85 8.0 -14.9
High 11 2462 -8.85 -8.85 8.0 -16.9
High 12 2467 -10.65 -10.65 8.0 -18.7
High 13 2472 -19.11 -19.11 8.0 -27.1
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8.5.4.802.11n HT40 MODE

| Duty Cycle CF (dB)| 0.10 |Inc|uded in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain O Total Limit |Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 3 2422 -15.49 -15.39 8.0 -23.4
Low 4 2427 -15.29 -15.19 8.0 -23.2
Low 5 2432 -14.01 -13.91 8.0 -21.9
Mid 6 2437 -11.75 -11.65 8.0 -19.7
High 7 2442 -13.17 -13.07 8.0 -21.1
High 8 2447 -13.96 -13.86 8.0 -21.9
High 9 2452 -14.65 -14.55 8.0 -22.6
High 10 2457 -14.83 -14.73 8.0 -22.7
High 11 2462 -16.79 -16.69 8.0 -24.7
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8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 §3.10.1.5 (1)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

Output power was measured based on the use of average measurement, therefore the required
attenuation is 30 dB.

RESULTS
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