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Certificate #4298.01

Report No.: SER180630307005E

Test plot
(802.11 ac40) -26dB&99%Bandwidth plot on

channel 151

Agilent Spectrum Analyzer - Oceupied BW
RL 7 E

(802.11 ac80) -26dB&99%Bandwidth plot on
channel 155

Center Freq: 5.775000000 GHz
4

Ref 20.00 dBm

H:
AvglHeld:» 1010
#Aten: 30 dB
it

TracelDetector
R

i

Center §.755 GHz
Res BW 510 kHz

Span 100 MHz
#VBW 2 MHz Sweep 1ms|
Center 5.775 GHz Span 160 MHz
Occupied Bandwidth Total Power #Res BW 1 MHz #VBW 3 MHz
37.003 MHz QOccupied Bandwidth Total Power 12.3 dBm
Transmit Freq Error 379 Hz OBW Power 99.00 % 76.348 MHz
x dB Bandwidth 73.24 WHz x d§ -26,00 4 Transmit Freq Error 47.163 kHz OBW Power 99,00 %
x dB Bandwidth 84.13 MHz x dB -26.00 dB
3 STATUS
sc stans
(802.11 ac40) -26dB&99%Bandwidth plot on
channel 159
Agilent Specirum Anolyzer - Decupied BW
i 3 2

ALIGNR 500338 PM g 02, 2016

Canter Freq: 5.765000000 GHz Radio Std: None TracelDetector
o Trig: Free Run AvglHeld>10/10

FGain:ow _ #Atten: 30 4B

Ref 20.00 dBm

Radio Device: BTS

Center §.795 GHz
HRes BW 510 kHz

Span 100 MHz
#VBW 2 MHz Sweep 1ms

Occupied Bandwidth Total Power 11.5 dBm

37.023 MHz

Transmit Freq Error =14.363 kHz

x dB Bandwidth

71.86 MHz

OBW Power 98.00 %
x dB -26.00 dB

sc i Alignment Completed
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6. MINIMUM 6 DB BANDWIDTH

6.1 APPLIED PROCEDURES /LIMIT

According to FCC 815.407(e)
(e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least
500 kHz.

6.2 TEST PROCEDURE

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 KHz for the
band 5.715-5.85 GHz. The following procedure shall be used for measuring this bandwidth:
a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) =2 3 x RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

€) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

6.3 DEVIATION FROM STANDARD
No deviation.

6.4 TEST SETUP

EUT Attenuator [ ] Signal Analyzer

6.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.6 TEST RESULTS
EUT : P1QS Virtual Touch Projector Model Name. : o1
Temperature : 25 C Relative Humidity : (56%
Pressure : 1012 hPa Test Voltage : DC 19V
Test Mode TX Frequency Band | (5150-5250MHz)

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A, only shown
Antenna A Plot.

EUT has two antennas, and different modes support different transmit mode what describe
as Following form:

Mode Tx/RX
802.11a 1Tx, 2Rx
802.11n/ac 1Tx /2Tx, 2Rx
6dB bandwidth | 6dB bandwidth | Limit
Mode | Channel | Frequency (MHz) (MHz) (MH2z) (KH2) | Result
Antenna A Antenna B
CH36 5180 16.47 16.38 =500 | Pass
802.11a CH40 5200 16.43 16.41 =500 | Pass
CH48 5240 16.43 16.43 =500 | Pass
CH36 5180 17.67 17.64 =500 | Pass
802.11
20 CH40 5200 17.67 17.66 =500 | Pass
n
CH48 5240 17.65 17.66 =500 | Pass
802.11 CH 38 5190 36.46 36.46 =500 | Pass
n40 CH 46 5230 36.43 36.46 =500 | Pass
CH36 5180 17.66 17.65 =500 | Pass
802.11
20 CH40 5200 17.65 17.66 =500 | Pass
ac
CH48 5240 17.66 17.67 =500 | Pass
802.11 CH 38 5190 36.45 36.43 =500 | Pass
ac40 CH 46 5230 36.42 36.43 =500 | Pass
802.11
CH 42 5210 75.94 75.79 =500 | Pass
ac80
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Test plot

(802.11a) 6dB Bandwidth plot on channel 36

Agilent Spectrum Anolyzer - Occupied BW
os . - E 7 N 256,50 A4 Augg 2, 2
Center Fre: 5.180000000 GHz Radio Std: None
oo Trig: Fres Run ‘AvalHold:>10/10
#httan: 30 4B

TracelDetector

Radio Device: BTS

Ref 10.00 dBm

Center 5.18 GHz
H#Res BW 100 kHz

Span 50 MHzj

#VBW 300 kHz Sweep 4.8 ms|

Occupied Bandwidth Total Power 12.8 dBm

16.621 MHz
-25.688 kHz OBW Power
16.47 MHz x dB

Transmit Freq Error
x dB Bandwidth

sa sTaTUS

(802.11 n20) 6dB Bandwidth plot on channel 36

Agilent Spectrum Analyzer - Dccupied BW
E 30314 M L

Radio Std: None Trace/Detector

CenterFreq: 5,180000000 GHz
AvglHold>10110

B Trig: Free Run
Radio Device: BTS

Ref 10.00 dBm

st

iCenter 5.18 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.741 MHz
-19.360 kHz OBW Power
17.67 MHz x dB

Transmit Freq Error

x dB Bandwidth

(802.11a) 6dB Bandwidth plot on channel 40

Agilent Spoctrum Analyzer - Dccupied BW
o7 i i 12:57:853 44 ALIO, 2018

Radio Std: None TraceiDetector

Center Freq: 5.200000000 GHz
o Trig: Frea Run AvglHold> 10010

[==
§1FGain:Low —_ #Atten: 30 4B Radio Device: BTS

Ref 10.00 dBm

Span 50 MHz]

H#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms)

Total Power 13.0 dBm

Occupied Bandwidth

16.585 MHz
-23.940 kHz

x dB Bandwidth 16.43 MHz x dB

Transmit Freq Error OBW Power 99.00 %

-6.00 dB

Center Freq: 5.2000001

000 GHz
B Trig: Free Run AvglHold=10/10

ICenter 5.2 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.760 MHz
-21.428 kHz OBW Power
17.67 MHz x dB

Transmit Freq Error

x dB Bandwidth

(802.11a) 6dB Bandwidth plot on channel 48

Agilent Spectrum Analyzer - Oceupied BW
T [ E 3 59:51 AW Aug02, 20
Radio Std: None

Center Freq: 5.240000000 GHz : TracelDetector
) Trig: Free Run Avg|Hold:> 10/

' #amon: 30 4B Radio Device: BTS

Ref 10.00 dBm

Center 5.24 GHz
H#Res BW 100 kHz

Span 50 MHzj
#VBW 300 kHz Sweep 4.8 ms|

Total Power 13.5 dBm

Occupied Bandwidth
16.583 MHz
-23.752 kHz
16.43 MHz x dB

Transmit Freq Error
x dB Bandwidth

OBW Power

sa sTaTUS

(802.11 n20) 6dB Bandwidth plot on channel 48

Agilent Spectrum Analyzer - Dccupied BW
FL E

b4 fury
CenterFraq: 52400001 Radio Std: None Trace/Detector

B Trig: Free Run

1000 GHz
AvglHold>10110

Radio Device: BTS

Ref 10.00 dBm

liplah

iCenter 5.24 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.752 MHz
-14,288 kHz OBW Power
17.65 MHz x dB

Transmit Freq Error

x dB Bandwidth
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Test plot

(802.11 n40) 6dB Bandwidth plot on channel 38

Agilent Spoctrum Analyzer - Dccupied BW
g AL f A I 0304: 0 46 20502, 2018

Radio $td: None TracelDetector

Center Freq: 5190000000 GHz
o Trig: Free Run AvglHold:>10/10

==
§1FGain:Low ——_ #Acten: 30 4B Radio Davice: TS

Ref 10.00 dBm

Center 5.19 GHz
es BW 100 kHz

Span 100 MHz|

#VBW 300 kHz Sweep 9.6 ms|

Total Power

Occupied Bandwidth

36.190 MHz
-9.338 kHz OBW Power
36.46 MHz x dB

Transmit Freq Error
x dB Bandwidth

(802.11 ac20) 6dB Bandwidth plot on channel 36

Agilent Spectrum Analyrer - Occupicd BW
[ 2 D2:0025.AM vy

Radic Std: Nene Tracelstoctor

Center Freq: 5180000000 GHz
‘AvglHold>10110

Radic Device: BTS

Ref 10.00 dBm

iICenter 5.18 GHz

HRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.750 MHz
-17.011 kHz OBW Power
17.66 MHz x dB

Transmit Freq Error
x dB Bandwidth

STATUS

(802.11 n40) 6dB Bandwidth plot on channel 46

Agilent Spoctrum Analyzer - Dccupied BW
T f A 0365104 44 02, 2018

Radio Std: None TraceiDetector

Center Freq: 5.230000000 GHz
o Trig: Frea Run AvglHold> 10010

[==
#IFGaln:Low  #Atten: 30 4B Radio Device: BTS

Ref 10.00 dBm

Span 100 MHz

H#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms)

Total Power 13.4 dBm

Occupied Bandwidth
36.195 MHz
-22.989 kHz OBW Power 99.00 %
36.43 MHz x dB -6.00 dB

Transmit Freq Error
x dB Bandwidth

sa sTaTUS

(802.11 ac20) 6dB Bandwidth plot on channel 40

Agilent Spectrum Analyzer - Occupicd BW
AL & 030044 &M A1 02, 2018

Radio Std: None {TIcall Hechop

Center Freq: 5200000000 GHz
Trig: Free Run AvglHold=10/10

#Aten: 30 4B Radie Device: BTS

Ref 10.00 dBm

iCenter 5.2 GHz
#Res BW 100 kHz

Span 50 MHz]

#VBW 300 kHz Sweep 4.8 ms|

Occupied Bandwidth Total Power
17.745 MHz
-4.840 kHz OBW Power
17.65 MHz x dB

Transmit Freq Error
x dB Bandwidth

(802.11 ac20) 6dB Bandwidth plot on channel 48

Agilent Spectrum Analyrer - Occupicd BW

D2:01.02.AM A 2, 2018

Radic Std: Nene Tracelstoctor

Center Freq: 5.240000000 GHz
‘AvglHold>10110
Radio Davice: BTS

Ref 10.00 dBm

AT

iICenter 5.24 GHz

HRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.773 MHz
-14.725 kHz OBW Power
17.66 MHz x dB

Transmit Freq Error
x dB Bandwidth

STATUS
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Test plot

Agilent Spoctrum Analyzer - Dccupied BW
R f A

13:01:34 44 vy
=
HIFGaln:Low

Ref 10.00 dBm

bt e

Center 5.19 GHz
H#Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth

36.200 MHz

-5.910 kHz
36.45 MHz

Span 100 MHz|
Sweep 9.6 ms|

Total Power 12.9 dBm

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

sTaTUS

(802.11 ac40) 6dB Bandwidth plot on channel 46

(802.11 ac40) 6dB Bandwidth plot on channel 38

TracelDetector

Agilent Spectrum Analyrer - Occupicd BW

(802.11 ac80) 6dB Bandwidth plot on channel 42

ENEE I 0B:02:40AM A3 08, 2018
Center Freq: 5.210000000 GHz

e Trig: Free Run
AIFGan:Low _ BAmen:

H Radic Std: Nene TracefDetector
AvglHold= 1010
Radio Device: BTS
Ref 10.00 dBm

HRes BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth

75.473 MHz
1.914 kHz

75.94 MHz xdB

Sweep 15.33 ms]
Total Power
Transmit Freq Error OBW Power 99.00 %
x dB Bandwidth

-6.00dB

STATUS

Agilent Spoctrum Analyzer - Dccupied BW
o L f A

Canter Freq: 5.230000000 GHz
o) Trig: Free Run
#FGain:l ow

3:02:0 44 vy
#htton: 30 45

2,208
Radio Std: None

— TracelDetector
AvglHold> 10010
Radio Device: BTS
Ref 10.00 dBm

,,,,\,‘,.....»,«mé#.,m-'.éamw

Center 5.23 GHz

Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

36.175 MHz

-22.762 kHz
36.42 MHz

Span 100 MHz
Sweep 9.6 ms
Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB
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EUT : P1QS Virtual Touch Projector Model Name. : o1
Temperature : 25 C Relative Humidity : [60%
Pressure : 1012 hPa Test Voltage DC 19V
Test Mode TX (5G) Mode Frequency Band IV (5725-5825MHz)

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B, only shown
Antenna B Plot.

EUT has two antennas, and different modes support different transmit mode what describe
as Following form:

Mode Tx/Rx
802.11a 1Tx, 2Rx
802.11n/ac 1Tx /2Tx, 2Rx
-6dB bandwidth | -6dB bandwidth Limit
Mode Channel | Frequency (MHz) (MHz) (MHz) Khz) | Result
Antenna A Antenna B (KH2)
149 5745 16.37 16.40 =500 | Pass
802.11a 157 5785 16.40 16.40 =500 | Pass
165 5825 16.40 16.40 =500 | Pass
149 5745 17.63 17.59 =500 | Pass
802.11 n20 157 5785 17.65 17.66 =500 | Pass
165 5825 17.61 17.60 =500 | Pass
151 5755 36.38 36.36 =500 | Pass
802.11 n40
159 5795 36.08 36.40 =500 | Pass
149 5745 17.61 17.62 =500 | Pass
802.11 ac20 157 5785 17.63 17.65 =500 | Pass
165 5825 17.62 17.66 =500 | Pass
149 5745 36.38 36.35 =500 | Pass
802.11 ac40
157 5785 36.36 36.39 =500 | Pass
802.11 ac80 155 5775 75.50 75.82 =500 | Pass
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Agilent Spectrum Ansiyzer - Ocupied W
RL R 8
I Center Freq; 5.745000000 GHz

oo Trig: Free Run ‘AvalHold:>10/10
HiFGain-Low " #Aftan: 10 48

Ref 10.00 dBm

Aeelelids,

Center §.745 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

16.670 MHz
-33.225 kHz
16.40 MHz

Trans: OBW Power

x dB

it Freq Error
x dB Bandwidth

(802.11a) 6dB Bandwidth plot on channel 149

075744 44 Au02, 2018
Radio Std: None

Radio Device: BTS

Span 50 MHz]
Sweep 4.8ms

11.9 dBm

99.00 %
-6.00 dB

s sTATUS

Test plot

TracelDetector

(802.11 n20) 6dB

Agilent Spectrum Analyzer - Dccupied AW

HIF GaincLow

Ref 10.00 dBm

ICenter 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

Bandwidth plot on channel 149

g 02,2008
Center Freq: 5745000000 GHa Radio Std: None Trace/Detector
Trig: Free Run AvglHold>10110

Btten: 10 4B Radio Device: BTS

#VBW 300 kHz

Total Power 11.9 dBm

17.806 MHz

Transmit Freq Error

x dB Bandwidth

-21.919 kHz
17.59 MHz

OBW Power
x dB

99.00 %
-6.00 dB

status

Agilent Spectrum Analyzer - Occupied BW
I Center Freq; 5 TE5000000 GHz
ig: Frea Rt AvalHold:> 1011

=
#1FGain:Low ;10 4B

Ref 10.00 dBm

Center 5.785 GHz

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
16.681 MHz

-66.095 kHz
16.40 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

(802.11a) 6dB Bandwidth plot on channel 157

7, S5:01 M A2, 20
Radio Std: None

Radie Device: BTS

Span 50 MHz]
Sweep 4.8ms

10.7 dBm

99.00 %
-6.00 dB

s sTATUS

TracelDetector

(802.11 n20) 6dB

Agilent Spectrum Analyzer - Occupied AW

Ref 10.00 dBm

it

iCenter 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

Bandwidth plot on channel 157

== X 60612 E
Center Freq: 5785000000 GHz Radio Std: Mone TraceiDetector
AvglHold> 1010

Radio Device: BTS

rcxbareedey

#VBW 300 kHz

Total Power

17.815 MHz

Transmit Freq Error
x dB Bandwidth

-21.773 kHz
17.66 MHz

OBW Power
x dB

99.00 %
-6.00 dB

sTATUS

Agilera Spectrum Analyzer - Occupied BW.
RL A E N
I nter Freq: 5 §25000000 GHz
AvalHold:> 1011
#iFGaincLow

Ref 10.00 dBm

Center 5.825 GHz

HRes BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
16.635 MHz
=13.255 kHz
16.40 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

(802.11a) 6dB Bandwidth plot on channel 165

7,593 A8 A0, 20
Radio Std: None

Radio D

Span 50 MHzj
Sweep 4.8 ms

10.6 dBm

99.00 %
-6.00 dB

sa STATUS

TracelDetector

02.11 n20) 6dB

pectrum Analyzer - Occupied AW

8

HIFGaincLow |

Ref 10.00 dBm

ICenter 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

Bandwidth plot on channel 165

ma

ENEE I X L8 x 2,
Genter Freq: 5 825000000 GHz Radio Std: Mone
Trig: Free Run AvglHold>10F

SAmzen: 10 4B Radio Device: BTS

#VBW 300 kHz

Total Power

17.801 MHz

Transmit Freq Error
x dB Bandwidth

-5.059 kHz
17.60 MHz

OBW Power
xdB

sTATUS
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Test plot

(802.11 n40) 6dB Bandwidth plot on channel 151  (802.11 ac20) 6dB Bandwidth plot on channel 149

Agilemt Spsctrum Analyrer - Decupied W
AL E E

==
#IFGaln:Low

Ref 10.00 dBm

nsbsberhitsentaliye

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
36.388 MHz
~43.105 kHz
36.36 MHz

Transmit Freq Error
x dB Bandwidth

755000000 GHz
AvglHeld:> 101

#VBW 300 kHz

Total Power

OBW Power
x dB

TracelDetector

Span 80 MHz|
Sweep 7.667 ms}

12.9 dBm

99.00 %
-6.00 dB

STATUS

Agilent Spectrum Analyzer - Occupicd BW
AL &

Center Freq: 5.745000¢

Ref 10.00 dBm

Center 5.745 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.8156 MHz
-28,048 kHz
17.62 MHz

Transmit Freq Error

x dB Bandwidth

000 GHz
e Run AvglHold=10/10

bbb

#VBW 300 kHz

Total Power

OBW Power
x dB

D6:00:26.8M A1 02, 2018
Radio Std: None.

Radie Device: BTS

Span 50 MHz}
Sweep 4.8 ms|

STATUS

Trace/estector

(802.11 n40) 6dB Bandwidth plot on channel 159

Agilent Spoctrum Analyzer - Dccupied BW
AL f A

Cantar Freq: 5795000000 GHz
o Trig: Frea Run
#asan: 10 4B

[==
H1FGaln:Low

Ref 10.00 dBm

Center 5.795 GHz
HRes BW 100 kHz
Occupied Bandwidth
36.392 MHz
-45.884 kHz
36.40 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

15:07:20 44 02, 2018

Radio Std: None TraceiDetector

AvglHold> 10010

Radio Device: BTS

A kgl

Span 80 MHzj
Sweep 7.667 ms|

11.8 dBm

99.00 %
-6.00 dB

sTaTUS

(802.11 ac20) 6dB Bandwidth plot on channel 157

Spectrum Analyzer - Occupicd BW

HIFGaincLow |

Ref 10.00 dBm

RR————

Center 5.785 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.841 MHz
-28.796 kHz
17.65 MHz

Transmit Freq Error
x dB Bandwidth

W Trig: Free Run
#ren: 10 4B

req: 6785000000 GHz
‘AvglHold>10110

#VBW 300 kHz

Total Power

OBW Power
xdB

Radic Device: BTS

STATUS

TraceMetector

(802.11 ac20) 6dB Bandwidth plot on channel 165

CenterFraq: 5 250001
B Trig: Free Run

000 GHz
AvglHold=10/10

atten: 10 d

Center 5825 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.806 MHz
-2.592 kHz
17.66 MHz

Transmit Freq Error

x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

ST

0602 10.4M A1 02, 2018
Radio Std: None.

Radie Device: BTS

Sweep 4.8 ms|

s

Trace/estector
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Agilent Spoctrum Analyzer - Dccupied BW
R f A

=
HIFGaln:Low

Ref 10.00 dBm

Center 5.755 GHz
H#Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth

36.379 MHz

-43.669 kHz
36.35 MHz

Total Power
Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

(802.11 ac40) 6dB Bandwidth plot on channel 151

Test plot

Agilent Spectrum A
DY THITSTR  TraceiDetector
Radio D

nalyzer - Gccupicd BW.

Center Freq: 5775000000 GHz

W Trig: Free Run

#IFGainLow | #Amen: 10 48

Ref 10.00 dBm

Mt i

(ot

Span 80 MHzj ICenter 5.775 GHz
Sweep 7.667 ms] #Res BW 100 kHz

Occupied Bandwidth

stk hmpi

#VBW 300 kHz

GH ) Radie Std: None.
‘AvglHold>10110

Radic Device: BTS

ek i,

Sweep 15.33 ms]

05.05AM At U2, 2018

(802.11 ac80) 6dB Bandwidth plot on channel 155

TraceMetector

Total Power
75.831 MHz
Transmit Freq Error -123.16 kHz OBW Power 99.00 %
x dB Bandwidth 75.82 MHz x dB -6.00 dB
(802.11 ac40) 6dB Bandwidth plot on channel 159

Canter Freq: 5795000000 GHz
oo Trig: Free Run
HiFGain-Low " #Aftan: 10 48

Ref 10.00 dBm

Center §.795 GHz
HRes BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth

36.399 MHz

-47.687 kHz
36.39 MHz

Total Power
Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

AvglHold> 10010

TracelDetector

(i s

Span 80 MHz|
Sweep 7.667 ms|
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7. MAXIMUM CONDUCTED OUTPUT POWER

7.1 PPLIED PROCEDURES / LIMIT

According to FCC 8§15.407
The maximum conduced output power should not exceed:

Frequency Band(MHz) Limit
5150~5250 250mw
5725~5850 1w

7.2 TEST PROCEDURE

- Maximum conducted output power may be measured using a spectrum analyzer/EMI receiver
or an RF power meter.
1. Device Configuration
If possible, configure or modify the operation of the EUT so that it transmits continuously at its
maximum power control level (see section I1.B.).

a) The intent is to test at 100 percent duty cycle; however a small reduction in duty cycle
(to no lower than 98 percent) is permitted if required by the EUT for amplitude control
purposes. Manufacturers are expected to provide software to the test lab to permit such
continuous operation.

b) If continuous transmission (or at least 98 percent duty cycle) cannot be achieved due
to hardware limitations (e.g., overheating), the EUT shall be operated at its maximum power
control level with the transmit duration as long as possible and the duty cycle as high as
possible.

2. Measurement using a Spectrum Analyzer or EMI Receiver (SA)

Measurement of maximum conducted output power using a spectrum analyzer requires
integrating the spectrum across a frequency span that encompasses, at a minimum, either the
EBW or the 99-percent occupied bandwidth of the signal.1 However, the EBW must be used to
determine bandwidth dependent limits on maximum conducted output power in accordance
with § 15.407(a).
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a) The test method shall be selected as follows: (i) Method SA-1 or SA-1 Alternative
(averaging with the EUT transmitting at full power throughout each sweep) shall be applied if
either of the following conditions can be satisfied:

* The EUT transmits continuously (or with a duty cycle = 98 percent).

» Sweep triggering or gating can be implemented in a way that the device transmits at the
maximum power control level throughout the duration of each of the instrument sweeps to be
averaged. This condition can generally be achieved by triggering the instrument’s sweep if the
duration of the sweep (with the analyzer configured as in Method SA-1, below) is equal to or
shorter than the duration T of each transmission from the EUT and if those transmissions
exhibit full power throughout their durations.

(i) Method SA-2 or SA-2 Alternative (averaging across on and off times of the EUT
transmissions, followed by duty cycle correction) shall be applied if the conditions of (i) cannot
be achieved and the transmissions exhibit a constant duty cycle during the measurement
duration. Duty cycle will be considered to be constant if variations are less than £ 2 percent.

(iii) Method SA-3 (RMS detection with max hold) or SA-3 Alternative (reduced VBW with
max hold) shall be applied if the conditions of (i) and (ii) cannot be achieved.

b) Method SA-1 (trace averaging with the EUT transmitting at full power throughout each
sweep): (i) Set span to encompass the entire emission bandwidth (EBW) (or, alternatively, the
entire 99% occupied bandwidth) of the signal.

(i) Set RBW =1 MHz.

(i) Set VBW = 3 MHz.

(iv) Number of points in sweep 2 2 Span / RBW. (This ensures that bin-to-bin spacing is <
RBW/2, so that narrowband signals are not lost between frequency bins.)

(v) Sweep time = auto.

(vi) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector
mode.

(vii) If transmit duty cycle < 98 percent, use a video trigger with the trigger level set to
enable triggering only on full power pulses. Transmitter must operate at maximum power
control level for the entire duration of every sweep. If the EUT transmits continuously (i.e., with
no off intervals) or at duty cycle = 98 percent, and if each transmission is entirely at the
maximum power control level, then the trigger shall be set to “free run”.

(viii) Trace average at least 100 traces in power averaging (i.e., RMS) mode.

(ix) Compute power by integrating the spectrum across the EBW (or, alternatively, the
entire 99% occupied bandwidth) of the signal using the instrument’s band power measurement
function with band limits set equal to the EBW (or occupied bandwidth) band edges. If the
instrument does not have a band power function, sum the spectrum
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7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT

Afttenuator

7.5 EUT OPERATION CONDITIONS

Signal Analyzer

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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7.6 TEST RESULTS
EUT : P1QS Virtual Touch Projector Model Name. : o1
Temperature : 25 C Relative Humidity : (60%
Pressure : 1012 hPa Test Voltage : DC 19V
Test Mode TX (5G) Mode Frequency Band | (5150-5250MHz)

Note:
EUT has two antennas, and different modes support different transmit mode what describe
as Following form:

Mode TX/RX
802.11a 1Tx, 2Rx
802.11n/ac 1Tx /2TX, 2Rx
Maximum output
power. Antenna | Total Power
Test Channel Frequency port LIMIT Result
(AV) (dBm) (AV)
(MHz) | ANTA| ANTB dBm dBm
TX 802.11a Mode
CH36 5180 9.3 8.7 - 23.98 Pass
CH40 5200 9.1 8.6 - 23.98 Pass
CH48 5240 8.7 8.1 - 23.98 Pass
TX 802.11 n20M Mode
CH36 5180 8.9 8.6 11.76 23.98 Pass
CH40 5200 9.0 8.5 11.77 23.98 Pass
CH48 5240 8.5 8.0 11.27 23.98 Pass
TX 802.11 n40M Mode
CH38 5190 8.3 8.0 11.16 23.98 Pass
CH46 5230 8.1 7.6 10.87 23.98 Pass
TX 802.11 ac20M Mode
CH36 5180 9.1 8.6 11.87 23.98 Pass
CH40 5200 9.0 8.5 11.77 23.98 Pass
CH48 5240 8.8 8.1 11.47 23.98 Pass
TX 802.11 ac40M Mode
CH38 5190 8.3 8.0 11.16 23.98 Pass
CH46 5230 8.2 7.6 10.92 23.98 Pass
TX 802.11 ac80M Mode
CH42 | 5220 | 73 | 72 | 1021 | 2398 | Pass

Note: For 802.11n/ac 5GHz has MIMO mode. Directional gain=5.01dbi

5.01dbi<<6.0 dbi so power density limit= 23.98
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EUT : PIQS Virtual Touch Projector Model Name. : |01
Temperature : |25 C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 19V
Test Mode : [TX (5G) Mode Frequency Band IV (5725-5825MHz)

Note:
EUT has two antennas, and different modes support different transmit mode what describe
as Following form:

Mode Tx/Rx
802.11a 1Tx, 2RX
802.11n/ac 1Tx /2TX, 2Rx
Maximum output
power. Antenna | Total Power
Test Channel Frequency port LIMIT Result
(AV) (dBm) (AV)
(MHz) | ANTA| ANTB dBm dBm
TX 802.11a Mode
CH 149 5745 9.0 8.7 - 30 Pass
CH 157 5785 8.4 7.5 - 30 Pass
CH 165 5825 7.4 6.4 - 30 Pass
TX 802.11 n20M Mode
CH 149 5745 8.8 8.8 11.81 30 Pass
CH 157 5785 8.4 7.5 10.98 30 Pass
CH 165 5825 7.5 6.3 9.95 30 Pass
TX 802.11 n40M Mode
CH 151 5755 9.3 9.2 12.26 30 Pass
CH 159 5795 8.6 7.9 11.27 30 Pass
TX 802.11 ac20M Mode
CH 149 5745 8.9 8.7 11.81 30 Pass
CH 157 5785 8.4 7.6 11.03 30 Pass
CH 165 5825 7.4 6.3 9.90 30 Pass
TX 802.11 ac40M Mode
CH 151 5755 9.5 9.1 12.31 30 Pass
CH 159 5795 8.8 7.8 11.34 30 Pass
TX 802.11 ac80M Mode
CH155 | 5775 | 82 | 76 | 1092 | 30 |  Pass

Note: For 802.11n/ac 5GHz has MIMO mode. Directional gain=5.01dbi

5.01 dbi<<6.0 dbi so power density limit= 30
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8. OUT OF BAND EMISSIONS

8.1 APPLICABLE STANDARD
According to FCC §15.407(b)

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum 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 e.i.r.p. of —27 dBm/MHz.

(2) 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.

8.2 TEST PROCEDURE

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

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

3. Set RBW of spectrum analyzer to 1 MHz with a convenient frequency span.

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

5. Repeat above procedures until all measured frequencies were complete.
8.3 DEVIATION FROM STANDARD

No deviation.

8.4 TEST SETUP

EUT o SPECTRUM
ANALYZER

8.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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8.6 TEST RESULTS

EUT :

PIQS Virtual Touch Projector

Model Name.

Q1

Temperature : |25 C

Relative Humidity : |56%

Pressure : 1012 hPa

Test Voltage

DC 19V

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A, only shown
Antenna A Plot.

EUT has two antennas, and different modes support different transmit mode what describe

as Following form:

Mode Tx/Rx
802.11a 1Tx, 2Rx
802.11n/ac 1Tx /2Tx, 2Rx
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5.2G

5.15~5.25 GHz
(802.11a) Band Edge, Left Side (802.11n20) Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA Agilent Spectsum Analyzer - Swepl S
T o L .

BLIGH s
Aug Type: Log-Pr Frequency

Ref 20.00 dBm Ref 20.00 dBm

Span 120.0 MHz
Sweep 1.00 ms (1001 pts);

FUNCTION  FURCTION WD TH FUNCTION VALUE F FUNCTION _ FUNCTION wDTH

Agilent Spectrum Analyze: Agilant Spectrum Analyze:
= ENT 2:04:33 81 A2, 2018 5
TRACE

L m 10 Dzoosiam

Avg Type: Log-Pwr Frequency Avg Type: Log-Pwr TRACE

" Trig: Frae Run ot p Trig: Free Run el
4 o n:

Ref 20.00 dBm Ref 20.00 dBm

#VBW 3.0 MHz

FUNCTION  FUNCTION WIDTH FUNCTION VALLE FUNCTION  FUNCTION wiDTH

Version.1.2 Page 73 of 101




ACCREDITED
Certificate #4298.01

Report No.: SER180630307005E

(802.11n40) Band Edge, Left Side

Agilent Spectsum Analyzer - Swepl S
00 . 7

PNO; Fast Lo
IFGain-Low

Ref 20.00 dBm

Center 5.15000 GHz
#Res BW 1.0 MHz

VKR RODE TRC SCL

=

Trig: Free Run
Aren: 30 dB

FUNCTION  FURCTION WD TH

5.15~5.25 GHz

(802.11ac20) Band Edge, Left Side

Trig: Free Run
Aren: 30 dB

Ref 20.00 dBm

Center 5.15000 GHz

HRes BW 1.0 MHz

FUNCTION

Span 120.0 MHz]
Sweep 1.00 ms (1001 pts)

FLNCTION WIDTH | FUNCTION VALLE

Agilent Spectrum Apalyzer - Swapt Sh

PNO: Fast
IFGainLuw

Ref 20.00 dBm

D2:00:48 814 Az, 2018
Avg Type: Log-Pwr TRACE

B TrigiFrea Run T

FUNCTION _FURCTION WD TH FUNCTION VALLE

Wi WnDE TRC

PHO: Fast
IFGain:Low

Ref 20.00 dBm

#VBW 3.0 MHz

s x

:

FUNCTION

FUNCTION WIDTH | FUNCTION VALUE
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5.15~5.25 GHz

(802.11ac40) Band Edge, Left Side (802.11ac80) Band Edge, Left Side

Agilent Spactrum Apalyzer - Swapt Sh Agilant Spactrum Analyzer - Swapt SA

Avg Type: Log-Pur
B Trig: Free Run

Ref 20.00 dBm Ref 20.00 dBm

Span 180.0 MHzZ
Sweep 1.00 ms (1001 pts);

FUNCTION _FUNCTION WD

Span 160.0 MHz}
#VBW 3.0 MHz

Agilent Spectsum Analyzer - Swepl S
o L T

Trig: Free Run

~ men: 30 B

PNO; Fast
IFGain-Low

Ref 20.00 dBm

#VBW 3.0 MHz

Agilent Spoctrum Analyzer - Swept SA
0 7L E

Trig: Free Run

PO Fast Cpt
IFGainow  Atten:30 dB

Ref 20.00 dBm

I{
es BW 1.0 MHz

FUNCTION _FURCTION WD TH A Wi WODE TRC STL x 3 FUNCTION  FUNCTIO wiDTH
N
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5.8G

5.75~5.85 GHz
(802.11a) Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
o L BLIGHA 0706:1934
Aug Type: Log-Pr TRACE

Ref 30.00 dBm Ref 30.00 dBm
Trace 1 Pass Trace 1 Pass

FUNCTION  FURCTION WD TH FUNCTION VALUE

Avg Type: Log-Pur

FUNCTION _ FUNCTION wDTH

Func

(802.11n20) Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA Agilant Spactrum Analyzer - Swept SA

Avg Type: Log-Pwr
PO: Tt o Trig: Free Run
IFGainLow n:

Ref 30.00 dBm fd Ref 30.00 dBm
[Trace 1Pass } Trace 1 Pass

#VBW 3.0 MHz

FUNCTION  FUNCTION WIDTH FUNCTION VALLE

PHO: Fat Ly Trig: Fres Run
IFGainLow n:

FUNCTION  FUNCTION wiDTH

Version.1.2

Page 76 of 101




ACCREDITED Report No.: SER180630307005E

Certificate #4298.01

5.75~5.85 GHz
(802.11n40) Band Edge, Left Side (802.11ac20) Band Edge, Left Side

Agilent Spectsum Analyzer - Swepl S
00 . 7

Frequency

Trig: Free Run ]
40 48 clow  Amen: 40 4B

Ref 30.00 dBm . d Ref 30.00 dBm
Trace 1 Pass Trace 1 Pass

Center 5.7250 GHz Span 200.0 MHz]
#Res BW 1.0 MHz #VBW 3.0 MHz Step H#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts)
VacF WODE TR SCL FUNCTION  FUNCTONWADTH I FUNCTON  FUNCTIDNWIDTH | FUNC
1 1 r

10 Dra7.11aMmen
Avg Type: Log-Pur TRALE

PNO: Tost a Trig: Free Run T PIO: Tt o Trig: Free Run el
IFGain:Low. Atten: 40 dB. IFGain-Low N

Agilent Spectrum Apalyzer - Swapt Sh Agilant Spactrum Analyzer - Swept SA
: — — 7:10:36 414 g0z, 2018 L E E
TRACE

Avg Type: Log-Pwr

Ref 30.00 dBm Tus aul Ref 30.00 dBm
Trace 1Pass | Trace 1Pass

Center 5.8500 GHz Center 5.8500 GHz
#Res BW 1,0 MHz R

o s [ x FUNCTION _ FUNCTION WIDTH | FUNCTION VALUE
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5.75~5.83 GHz

(802.11ac40) Band Edge, Left Side

Agilent Spactrum Apalyzer - Swapt Sh

B Trig: Free Run

Ref 30.00 dBm
Trace 1 Pass

Center 5.7250 GHz
#WRes BW 1.0 MHz

FUNCTION

Span 200.0 MHzZ
Sweep 1.00 ms (1001 pts);

FURCTION WADTE:

(802.11ac80) Band Edge, Left Side

Agilant Spactrum Analyzer - Swapt SA

Ref 30.00 dBm
Trace 1 Pass

#VBW 3.0 MHz

Avg Type: Log-Pwr TRACE

Trig: Free Run

~ men: 40 B

PNO; Fast
IFGain-Low

Ref 30.00 dBm
Trace 1Pass

FUNCTION

717240304 40z, 2018
Frequency
Tvre|
oerl

FURCTION WIDTH

Agilent Spoctrum Analyzer - Swept SA
0 7L E

Ref 30.00 dBm
Trace 1Pass

I{
es BW 1.0 MHz

Wi WODE TRC STL
N

Avg Type: Log-Pur
Trig: Free Run

PO Fast Cpt
IFGaintow Atten: 40 dB.

#VBW 3.0 MHz

FUNCTION _FUNCTIO wiDTH
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