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Standards ........cooeieiiiiiienens . FCC Part15.407
Test Procedure ......o.omvvmeronnenen, ANSI| C63.10-2013 and KDB 789033 D02 General UNII Test

Procedures New Rules v01r01

FCC KDB 662911 D01 Multiple Transmitter Output v02rO1
FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01

This device described above has been tested by NTEK, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements/ the Industry Canada
requirements.. And it is applicable only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of NTEK, this
document may be altered or revised by NTEK, personnel only, and shall be noted in the revision of
the document.

Date of TeSt ......coovviieeiiiieeeeiieeee
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TeSt RESUIL......oeeeeeeeeeeee e Pass
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(Allen Liu)

Technical Manager  : j(fu]gﬂ Q-L@T'.

(Jason Chen)
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Part15 (15.407) , Subpart E
Stand_ard Test Item Judgment Remark
Section
15.207 AC Power Line Conducted Emissions PASS
15.209(a),
15.407 (b)(2) , , . .
15.407 (b)(4) Spurious Radiated Emissions PASS (Outsourcing)
15.407 (b)(6)
15.407 (a)(1)
15.407 (a)(3) 26 dB and 99% Emission Bandwidth PASS
15.1049
15.407(e) Minimum 6 dB bandwidth PASS
15.407 (a)(1) .
15.407 (a)(3) Maximum Conducted Output Power PASS
2.1051,
15.407(b)(1) Band Edge PASS
15.407(b)(4)
15.407 (a)(1) .
15.407 (a)(3) Power Spectral Density PASS
2.1051, Spurious Emissions at Antenna PASS
15.407(b) Terminals
15.203 Antenna Requirement PASS

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report

Outsourcing: The 26G-40G Spurious Radiated Emissions in this test were
outsourced to the Shenzhen Academy of Metrology & Quality Inspection(The A2LA
Certificate Registration Number is 3292.01)
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1.1 FACILITIES AND ACCREDITATIONS
FACILITIES

All measurement facilities used to collect the measurement data are located at

1/F, Building E, Fenda Science Park, Sanwei Community, Xixiang Street, Bao’an District, Shenzhen
518126 P.R. China.

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 and
CISPR Publication 22.

LABORATORY ACCREDITATIONS AND LISTINGS
Site Description

CNAS-Lab. . The Laboratory has been assessed and proved to be in compliance with
CNAS-CL01:2006 (identical to ISO/IEC 17025:2005)
The Certificate Registration Number is L5516.

IC-Registration The Certificate Registration Number is 9270A-1.

FCC- Accredited Test Firm Registration Number: 463705.
Designation Number: CN1184

A2LA-Lab. The Certificate Registration Number is 4298.01

This laboratory is accredited in accordance with the recognized
International Standard ISO/IEC 17025:2005 General requirements for the
competence of testing and calibration laboratories.

This accreditation demonstrates technical competence for a defined
scope and the operation of a laboratory quality management system

(refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Name of Firm . Shenzhen NTEK Testing Technology Co., Ltd.

Site Location . 1/F, Building E, Fenda Science Park, Sanwei Community, Xixiang Street,
Bao’an District, Shenzhen 518126 P.R. China.

1.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y+U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

No. Item Uncertainty
1 Conducted Emission Test +2.80dB

2 RF power, conducted +0.16dB

3 Spurious emissions, conducted +0.21dB

4 All emissions, radiated(30MHz~1GHz) +2.64dB

5 All emissions, radiated(1GHz~6GHZz) +2.40dB

6 All emissions, radiated(>6GHz) +2.52dB

7 Temperature +0.5°C

8 Humidity 2%
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

Equipment PI1QS Virtual Touch Projector
Trade Mark PIQS
Model Name Q1
Serial Model Q1S, Q+, Q1+, Q Plus, Q1 Plus, Q Pro, Q1 Pro
Model All the model are the same circuit and RF module,
Difference except the colour.
FCCID 2ALH2-PFAQ100
X1802.11a(20MHz channel bandwidth)
{II\E/EAE\NBOZ'H X]802.11n/ac(20MHz channel bandwidth)
Mode Supported X1802.11n/ac(40MHz channel bandwidth)
bp X]802.11ac(80MHz channel bandwidth)
802.11 a: 6,9,12,18,24,36,48,54Mbps;
Data Rate 802.11n(HT20):MCS0-MCS15;
802.11n(HT40):MCS0-MCS15;
802.11ac: NSS1,MCS0-MCS9,NSS2,MCS0-MCS9;
. OFDM with BPSK/QPSK/16QAM/64QAM/256QAM
Modulation for 802.11a/n/ac;
X]5180-5240MHz for 802.11a/n(HT20)/ac20;
Operatin 5190-5230MHz for 802.11n(HT40)/ac40;
Fr‘; ueng 5210MHz for 802.11 ac80);
Rar? . y [X]5745-5825 MHz for 802.11a/n(HT20)/ac20:
Product 9 5755-5795 MHz for 802.11a/n(HT40)/ac40;
o 5775MHz for 802.11 ac80;
Description <14 channels for 802.11a/n20/ac20 in the 5180-5240MHz
band ;
2 channels for 802.11 n40/ac40 in the 5190-5230MHz band
Number of 1 channels for 802.11 ac80 in the 5210MHz band ;
Channels XI5 channels for 802.11a/n20/ac20 in the 5745-5825MHz
band ;
2 channels for 802.11 n40/ac40 in the 5755-5795MHz band
1 channels for 802.11 ac80 in the 5775MHz band ;
Antenna Type |Antenna A/B: FPCB Antenna
Smart svstem X]SISO for 802.11a
y [XIMIMO for 802.11n/ac
Antenna Gain |See Table for Filed Antenna
Based on the application, features, or specification exhibited in User's
Manual, More details of EUT technical specification, please refer to the
User's Manual.
Ratings DC 19V from Adapter
Model: ADP-120ZB BB
Adapter Input: AC 100~240V, 50-60Hz, 2.0A
Output: DC 19V, 6.32A
Battery N/A
Connecting I/O
Please refer to the User's Manual
Port(s)
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Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications
or the User's Manual.

2. Frequency and Channel list for 802.11a/n(20MHz) band | (5180-5240MHz):
802.11a/n/ac( 20MHz) Carrier Frequency Channel

Frequen Frequen Frequen Frequen
Channel cy Channel cy Channel cy Channel cy
(MH2z) (MH2) (MH2) (MH2z)
36 5180 44 5220 - - - -
40 5200 48 5240 - - - -

Frequency and Channel list for 802.11n(40MHz) band | (5190-5230MHZz):
802.11n /ac(40MHz) Carrier Frequency Channel

Frequen Frequen Frequen Frequen
Channel cy Channel cy Channel cy Channel cy
(MH2z) (MH2) (MH2) (MH2)
38 5190 - - - - - -
46 5230 - - - - - -

802.11ac (80MHz) Carrier Frequency Channel

Channel Frequency (MHz)
42 5210
Frequency and Channel list for 802.11a/n(20 MHz) band IV (5745-5825MHz):
802.11a/n/ac( 20 MHz) Carrier Frequency Channel
Frequen Frequen Frequen Frequen
Channel cy Channel cy Channel cy Channel cy
(MH2z) (MH2z) (MH2z) (MH2z)
149 5745 153 5765 157 5785 161 5805
165 5825 - - - - - -

Frequency and Channel list for 802.11n(40MHz) band IV (5755-5795MHz):

802.11n/ac 40MHz Carrier Frequency Channel
Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
151 5755 159 5795 - -
802.11ac 80MHz Carrier Frequency Channel
Frequency
Channel (MH2)
155 5775
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The EUT has two types of antenna.

Model Name Antenna Gain(dBi)
Antenna Brand (PIN) Antenna Type | Connector 5 oG 58G
A(main) N/A N/A FPCB I-PEX 2 2
B(aux) N/A N/A FPCB I-PEX 2 2

Note: The EUT has two types of antenna.
Only the highest antenna gain for each type has been recorded in this test report, please refer to
antenna list for more antenna information.

5G Band:

For IEEE 802.11a mode (1TX, 2RX):

The EUT can support both 1TX and 2RX functions.
For 1TX

Only Chain 1 can be used as transmitting antenna.
Chain 1 and Chain 2 could receive simultaneously.

For IEEE 802.11n mode (1TX/2TX, 2RX):

The EUT can support both 1TX and 2TX functions.

For 1TX

Only Chain 1 can be used as transmitting antenna.

Chain 1 and Chain 2 could receive simultaneously.

For 2TX

Chain 1 and Chain 2 could both transmit/receive simultaneously.
Only 2TX function was selected to test and record in the report, the 1TX test results were covered by
2TX Test results.

For IEEE 802.11ac mode (1TX/2TX, 2RX):

The EUT can support both 1TX and 2TX functions.

For 1TX

Only Chain 1 can be used as transmitting antenna.

Chain 1 and Chain 2 could receive simultaneously.

For 2TX

Both Chain 1 and Chain 2 can be used as transmitting/receiving antenna.
Chain 1 and Chain 2 could both transmit/receive simultaneously.

Only 2TX function was selected to test and record in the report, the 1TX test results were covered by
2TX Test results.
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For 802.11n/ac mode: ANT A& B can transmit simultaneously.
And the data is recorded for radiated emission, and band edge.
For MIMO mode, Directional gain=[10log(Ga+ G g)] dbi =5.01dbi in 5.2GHz

Directional gain=[10log(Ga+ G g)] dbi =5.01dbi in 5.8GHz
802.11n/ac 5GHz has MIMO mode.

Note: GA means antenna gain for ANT Aiin Num.
GB means antenna gain for ANT B in Num.
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2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Pretest Mode Description
Mode 1 Normal Link Mode
802.11a/n/ac 20 CH36/ CH40/ CH 48
Mode 2

802.11a /n/ac 20 CH149/ CH157/ CH 165
Mode 3 802.11n/ac40 CH38/ CH 46
802.11n/ac40 CH 151 / CH 159

Mode 4 802.11ac80 CH 42/CH 155

For Radiated Emission

Final Test Mode Description
Mode 1 Normal Link Mode
Mode 2 802.11a/n/ac 20 CH36/ CH40/ CH 48
802.11a /n/ac 20 CH149/ CH157/ CH 165

802.11n/ac40 CH38/ CH 46
802.11n/ac40 CH 151 / CH 159

Mode 4 802.11 ac80 CH 42/CH 155
Note:
(1) The measurements are performed at the highest, middle, lowest available channels.

(2) The measurements are performed at all Bit Rate of Transmitter, the worst data was
reported

Mode 3
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

For AC Conducted Emission Mode

- AC PLUG
S C-2 C-1
E-3
Earphone
E-4
Remote Control

Radiated Spurious Emission Test

AC PLUG

For Conducted Test Cases

c-3 ca AC PLUG

Instrument

Version.1.2
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2.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Item Equipment Brand | Model/Type No. Series No. Note
PIQS Virtual Touch
E-1 Projector PIQS Q1 N/A EUT
E-2 Adapter N/A ADP-120ZB BB N/A Peripherals
E-3 Earphone N/A N/A N/A Peripherals
E-4 Remote Control N/A N/A N/A Peripherals
ltem | Cable Type | Shielded Type Ferrite Core Length Note
C-1 | Power Cable NO YES 1.2m
co | FEarphone NO NO 0.8m
Cable
C-3 RF Cable NO NO 0.5m
Note:

(1) The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type 1/0 cable should be specified the length in cm in T Length ; column.

Version.1.2 Page 14 of 101
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation& Conducted Test equipment

] . Calibrati
Item K'.nd e Manufacturer | Type No. Serial No. .Last. Cahbrgted on
Equipment calibration until .
period
1 | Seectrum Aglient E4407B |MY45108040| 2018.05.19 |2019.05.18| 1 year
Analyzer
Spectrum .
2 Analyzor Agilent N9020A |MY49100060| 2017.10.26 |2018.10.25| 1 year
3 | Seectrum R&S FSV40 101417 | 2017.10.26 |2018.10.25| 1 year
Analyzer
4 | Test Receiver R&S ESPI7 101318 2018.05.19 |2019.05.18| 1 year
5 |BilogAntenna| TESEQ CBL6111D | 31216 | 2018.04.08 |2019.04.07| 1 year
6 502\%’;’“6" Anritsu MP59B | 6200983705 | 2018.05.19 |2020.05.18| 2 year
7 | Horn Antenna EM EM'A';'lols 2011071402 | 2018.04.08 |2019.04.07| 1 year
8 | Amplifier EMC EMC(S)?S% 980246 | 2018.08.08 |2019.08.07| 1 year
g | ActiveLoop | SCHWARZBE | FMZB 1519 055 2017.12.06 |2018.12.06| 1 year
Antenna CK B
10 | Power Meter DARE RPR3006W 15'082113'\' 2018.08.06 |2019.08.05| 1 year
Test Cable
11 | oktiz-30MH2) N/A R-01 N/A 2017.04.21 |2020.04.20| 3 year
Test Cable
12 | gomtz16H?) N/A R-02 N/A 2017.04.21 |2020.04.20| 3 year
High Test
13 |Cable(1G-40G N/A R-03 N/A 2017.04.21 |2020.04.20| 3 year
Hz)
High Test
14 |Cable(1G-40G N/A R-04 N/A 2017.04.21 |2020.04.20| 3 year
Hz)
15 Filter TRILTHIC | 2400MHz 29 2017.04.19 |2020.04.18| 3 year
temporary
16 | antenna NTS R0O01 N/A N/A N/A N/A
connector
(Note)
Note:

We will use the temporary antenna connector (soldered on the FPCB board) When conducted test
And this temporary antenna connector is listed within the instrument list

Version.1.2
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AC Conduction Test equipment

Item K'T’d Of Manufacturer Type No. Serial No. .Last. Cal'br"."tEd Cal|br.at|on
Equipment calibration until period
1 |Test Receiver R&S ESCI 101160 2018.05.19 | 2019.05.18 1 year
2 LISN R&S ENV216 101313 2018.04.18 | 2019.04.19 1year
3 LISN SCHV(V;;RZBE NNLK 8129 | 8129245 | 2018.05.19 | 2019.05.18 | 1 year
50Q Coaxial ANRITSU
4 Switch CORP MP59B 6200983704 | 2018.05.19 | 2020.05.18 3 year
Test Cable
5 [(9KHz-30MH N/A Cco1 N/A 2017.04.21 | 2020.04.20 3 year
2)
Test Cable
6 |(9KHz-30MH N/A Co02 N/A 2017.04.21 | 2020.04.20 3 year
z)
Test Cable
7 | (9KHz-30MH N/A C03 N/A 2017.04.21 | 2020.04.20 3 year
z)

Note: Each piece of equipment is scheduled for calibration once a year except the Test Cable which is scheduled
or calibration every 3 years.

Version.1.2
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3. EMC EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits (Frequency Range 150KHz-30MHz)

Conducted Emission Limit
FREQUENCY (MHz) - Standard
Quasi-peak Average

0.15-0.5 66 - 56 * 56 - 46 * CISPR
0.50-5.0 56.00 46.00 CISPR
5.0-30.0 60.00 50.00 CISPR
. . FCC/

0.15-0.5 66 - 56 56 - 46 RSS.247
FCC/

0.50-5.0 56.00 46.00 RSS-247
FCC/

5.0-30.0 60.00 50.00 RSS.247

Note:

(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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3.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.1.3 DEVIATION FROM TEST STANDARD
No deviation

3.1.4 TEST SETUP

/ Vertical Reference
Ground Plane / Test Receiver

——— —

o © O O

40cm EUT Moooo
]

80cm
LISN
| | | | o = |

I\ L

\ Horizontal Reference

Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.
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EUT : PIQS Virtual Touch Projector Model Name. : Q1
Temperature : |26 C Relative Humidity : [56%
Pressure : 1010hPa Phase : L
Test Voltage : |DC 19V from Adapter AC 120V/60Hz Test Mode : Mode 1
Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark
(MHz) (dBuV) (dB) (dBpV) (dBpV) (dB)
0.1700 47.63 9.76 57.39 64.96 -7.57 QP
0.1700 36.57 9.76 46.33 54.96 -8.63 AVG
0.1859 45.28 9.76 55.04 64.21 -9.17 QP
0.1859 31.49 9.76 41.25 54.21 -12.96 AVG
0.2058 44.00 9.76 53.76 63.37 -9.61 QP
0.2058 30.82 9.76 40.58 53.37 -12.79 AVG
0.3180 38.46 9.74 48.20 59.76 -11.56 QP
0.3180 28.48 9.74 38.22 49.76 -11.54 AVG
0.4620 34.70 9.74 44.44 56.66 -12.22 QP
0.4620 26.28 9.74 36.02 46.66 -10.64 AVG
0.7217 31.48 9.74 41.22 56.00 -14.78 QP
0.7217 20.37 9.74 30.11 46.00 -15.89 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
100.0 dBu¥Y
Limit: —_
AVG:
\ I
40 f
peak
AVG
-20
0.150 05 (MHz) 5 30.000
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EUT : PIQS Virtual Touch Projector Model Name. : Q1
Temperature : (26 C Relative Humidity : [56%
Pressure : 1010hPa Phase : N
Test Voltage : |DC 19V from Adapter AC 120V/60Hz Test Mode : Mode 1
Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark
(MHz) (dBuV) (dB) (dBuV) (dBpV) (dB)
0.1660 48.36 9.73 58.09 65.15 -7.06 QP
0.1660 32.52 9.73 42.25 55.15 -12.90 AVG
0.1779 44.74 9.73 54.47 64.58 -10.11 QP
0.1779 30.29 9.73 40.02 54.58 -14.56 AVG
0.2979 39.09 9.74 48.83 60.30 -11.47 QP
0.2979 27.41 9.74 37.15 50.30 -13.15 AVG
0.4339 34.97 9.75 44.72 57.18 -12.46 QP
0.4339 23.47 9.75 33.22 47.18 -13.96 AVG
0.9619 28.82 9.75 38.57 56.00 -17.43 QP
0.9619 18.39 9.75 28.14 46.00 -17.86 AVG
3.2580 27.94 9.88 37.82 56.00 -18.18 QP
3.2580 16.71 9.88 26.59 46.00 -19.41 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
1000 dBu¥Y
Limit: —
AVG:
\ |
40 l v
peak
AVG
-20
0.150 05 (MHz) 5 30.000
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EUT : PIQS Virtual Touch Projector Model Name. : Q1
Temperature : (26 C Relative Humidity : |56%
Pressure : 1010hPa Phase : L
Test Voltage : |DC 19V from Adapter AC 240V/60Hz Test Mode : Mode 1
Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1620 50.64 9.76 60.40 65.36 -4.96 QP
0.1620 40.26 9.76 50.02 55.36 -5.34 AVG
0.1819 47.20 9.76 56.96 64.39 -7.43 QP
0.1819 38.56 9.76 48.32 54.39 -6.07 AVG
0.2020 47.24 9.76 57.00 63.52 -6.52 QP
0.2020 35.90 9.76 45.66 53.52 -7.86 AVG
0.2220 45.19 9.76 54.95 62.74 -7.79 QP
0.2220 31.59 9.76 41.35 52.74 -11.39 AVG
0.2379 44.37 9.76 54.13 62.17 -8.04 QP
0.2379 34.39 9.76 44.15 52.17 -8.02 AVG
0.2580 42.96 9.76 52.72 61.49 -8.77 QP
0.2580 35.26 9.76 45.02 51.49 -6.47 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
100.0 dBuV
Limit: —
AVG:
\ |
10
peak
AVG
-20
0.150 05 (MHz) 5 30.000
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Report No.: SER180630307005E

EUT : PIQS Virtual Touch Projector Model Name. Q1
Temperature : (26 C Relative Humidity : [56%
Pressure : 1010hPa Phase : N
Test Voltage DC 19V from Adapter AC 240V/60Hz Test Mode : Mode 1
Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark
(MHz) (dBuV) (dB) (dBuV) (dBpV) (dB)
0.1539 52.03 9.74 61.77 65.78 -4.01 QP
0.1539 37.26 9.74 47.00 55.78 -8.78 AVG
0.1700 49.21 9.73 58.94 64.96 -6.02 QP
0.1700 32.49 9.73 42.22 54.96 -12.74 AVG
0.1900 47.65 9.73 57.38 64.03 -6.65 QP
0.1900 30.29 9.73 40.02 54.03 -14.01 AVG
0.2099 46.66 9.73 56.39 63.21 -6.82 QP
0.2099 32.63 9.73 42.36 53.21 -10.85 AVG
0.2260 44.88 9.73 54.61 62.59 -7.98 QP
0.2260 35.42 9.73 45.15 52.59 -7.44 AVG
0.2500 43.78 9.74 53.52 61.75 -8.23 QP
0.2500 30.54 9.74 40.28 51.75 -11.47 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.
1000 dBu¥Y
Limit: —
AVG:
\ |
40
peak
AVG
-20
0.150 05 (MHz) 5 30.000
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3.2 RADIATED EMISSION MEASUREMENT
3.2.1 APPLICABLE STANDARD

According to FCC Part 15.407(d) and 15.209
3.2.2 CONFORMANCE LIMIT

According to FCC Part 15.407(b)(7): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5,15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within the
restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be followed.

Restricted ] . .
Frequency(MHz) Field Strength (uV/m) Field Strength (dBuVv/m) | Measurement Distance
0.009~0.490 2400/F(KHz) 20 log (uv/m) 300
0.490~1.705 2400/F(KHz) 20 log (uv/m) 30
1.705~30.0 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3
Limits of Radiated Emission Measurement(Above 1000MHz)
Class B (dBuVv/m) (at 3M)
Frequency(MHZz)
PEAK AVERAGE
Above 1000 74 54

Remark :1. Emission level in dBuV/m=20 log (uv/m)
2. Measurement was performed at an antenna to the closed point of EUT distance of meters.

3. Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

3.2.3 MEASURING INSTRUMENTS

The Measuring equipment is listed in the section 6.3 of this test report.
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3.2.4 TEST CONFIGURATION

(a) For radiated emissions below 30MHz

Turntable —  3m _,
EUT '
0.8m 1.0m Tes.t
Receiver
Ground Plaﬁ _
Coaxial Cable
(b) For radiated emissions from 30MHz to 1000MHz
] {
- 3m —
Turntable
\ EUT 1mto 4m
Test 4
. 0.8m
Receiver ! |
| 7
Ground Plane } Coaxial Cable
(c) For radiated emissions above 1000MHz
v
Turntabl \D’_‘ 4m
A 1
A
\ U v
I 1.5
1.5 A
— S O AMAMMAAMA |
Amplifie Test Receiver
Version.1.2
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3.2.5 TEST PROCEDURE

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the
standards: ANSI C63.10-2013. The test distance is 3m.The setup is according to the requirements in Section
13.1.4.1 of ANSI C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.

It must be performed with the highest gain of each type of antenna proposed for use with the EUT.

Use the following spectrum analyzer settings:

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted band) 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For
frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 m for below 1GHz and 1.5m for above 1GHz the
ground at a 3 meter. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. The height of the equipment or of the substitution antenna shall be 0.8 m for below 1GHz and 1.5m for
above 1GHz; the height of the test antenna shall vary between 1 m to 4 m. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then Quasi
Peak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the EUT
shall be deemed to meet QP Limits and then no additional QP Mode measurement performed.

f.  For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Average 1 MHz 10 Hz

Note: for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the measured
value should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100 [kHz]/narrower RBW
[kHZz]). , the narrower RBW is 1 kHz and RBWCF is 20 dB for the frequency 9 kHz to 150 kHz, and the
narrower RBW is 10 kHz and RBWCF is 10 dB for the frequency 150 kHz to 30 MHz.
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3.2.6 TEST RESULTS (9KHZ - 30 MHZ)

EUT: PIQS Virtual Touch Projector Model Name. Q1
Temperature: |20 C Relative Humidtity: |48%
Pressure: 1010 hPa Test Voltage : DC 19V
Test Mode : |[TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - -- -- N/A
- - -- -- N/A
NOTE:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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3.2.7 TEST RESULTS (30MHZ - 1GHZ)

EUT : PIQS Virtual Touch Projector Model Name. : o1
Temperature : (20 C Relative Humidity : |48%
Pressure : 1010 hPa Test Voltage DC 19V
Test Mode : |TX(5.2G)
Meter Emission . .
Ballar Frequency Reading Factor Level Limits Margin R .
(HIV) emar
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
V 67.2022 24.89 6.51 31.40 40.00 -8.60 QP
\% 148.9625 27.26 12.84 40.10 43.50 -3.40 QP
\ 478.8456 20.85 21.35 42.20 46.00 -3.80 QP
V 586.8437 18.02 23.51 41.53 46.00 -4.47 QP
\Y/ 672.8444 16.48 25.02 41.50 46.00 -4.50 QP
V 793.3958 14.93 27.28 42.21 46.00 -3.79 QP
Remark:

Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit

72.0 dBu¥{m
Limit: —
Margin:
B
| : ' v
-8
30.000 40 50 60 70 80 {MHz) 300 400 500 600 700 1000.000
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Polar Frequency th\e/lae(;(ier:g Factor ETLSVSélon Limits Margin R
(HIV) emark
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

H 67.2022 28.18 6.51 34.69 40.00 -5.31 QP
H 150.0108 26.14 12.77 38.91 43.50 -4.59 QP
H 202.1005 25.48 10.11 35.59 43.50 -7.91 QP
H 480.5276 19.29 21.41 40.70 46.00 -5.30 QP
H 729.3582 11.60 27.23 38.83 46.00 -7.17 QP
H 912.8619 10.34 29.67 40.01 46.00 -5.99 QP

Remark:

Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit

72.0 dBu¥{m
Limit: —
Margin:
! b
| 2 5
' 1 it
32
-8
30.000 40 50 &0 70 80 {MHz) 300 400 500 600 700 1000.000
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EUT : PIQS Virtual Touch Projector Model Name. Q1
Temperature : 20 C Relative Humidity : [48%
Pressure : 1010 hPa Test Voltage DC 19V
Test Mode TX(5.8G)
Meter Emission A .
Eallar Frequency Reading Factor Level Limits Margin R .
(HIV) emar
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
V 67.2022 26.19 6.51 32.70 40.00 -7.30 QP
V 146.8876 21.26 13.00 34.26 43.50 -9.24 QP
\ 478.8456 21.45 21.35 42.80 46.00 -3.20 QP
\ 595.1327 18.38 23.67 42.05 46.00 -3.95 QP
\ 672.8444 17.03 25.02 42.05 46.00 -3.95 QP
V 893.8567 10.85 28.64 39.49 46.00 -6.51 QP
Remark:
Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit
72.0 dBuV/m
Limit: _—
Margin:
| 4 %
| A
32
-8
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
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Meter Emission _ .
e Frequency Reading Factor Level Limits Margin .
(H/V)
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
H 67.4382 26.50 6.50 33.00 40.00 -7.00 QP
H 148.9625 25.64 12.84 38.48 43.50 -5.02 QP
H 204.9550 27.58 10.58 38.16 43.50 -5.34 QP
H 478.8456 17.94 21.35 39.29 46.00 -6.71 QP
H 866.0878 10.53 28.65 39.18 46.00 -6.82 QP
H 912.8619 11.28 29.67 40.95 46.00 -5.05 QP
Remark:
Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit
72.0 dBuV/m
Limit: —
Margin:
I
| 2 3 4 59
4
32 W
-8
30.000 40 50 60 70 80 {MHz) 300 400 500 600 700 1000.000
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3.2.8 TEST RESULTS (1GHz-26GHz)

EUT : PIQS Virtual Touch Projector Model Name. : 01
Temperature : 20 C Relative Humidity : (48%
Pressure : 1010 hPa Test Voltage DC 19V
Test Mode : TX(5.2G)- 802.11ac20
Meter Antenna | Pream Emission _ .
Polar Frequency Reading Cable loss Factor Factorp Level Limits Margin
(HIV) (MHz) (dBuv) (dB) dB/m (dB) [ (dBuv/im) [ (dBuv/m)[ (dB)
Low Channel (5180 MHz)-Above 1G
Vertical 3689.23 62.26 5.94 35.4 44 59.6 74 -14.4
Vertical 3689.23 43.42 5.94 35.4 44 40.76 54 -13.24
Vertical 10360.196 59.95 8.46 39.75 44.5 63.66 74 -10.34
Vertical 10360.196 42.23 8.46 39.75 44.5 45.94 54 -8.06
Vertical 15540.252 60.08 10.12 38.8 44.1 64.9 74 -9.1
Vertical 15540.252 38.92 10.12 38.8 42.7 45.14 54 -8.86
Horizontal| 3689.216 65.62 5.94 35.18 44 62.74 74 -11.26
Horizontal| 3689.216 45.41 5.94 35.18 44 42.53 54 -11.47
Horizontal| 10360.259 58.92 8.46 38.71 44.5 61.59 74 -12.41
Horizontal| 10360.259 41.19 8.46 38.71 44.5 43.86 54 -10.14
Horizontal| 10540.344 57.75 10.12 38.38 44.1 62.15 74 -11.85
Horizontal| 10540.344 38.56 10.12 38.38 441 42.96 54 -11.04
Middle Channel (5200 MHz)-Above 1G
Vertical 5025.152 59.46 6.48 36.35 44.05 58.24 74 -15.76
Vertical 5025.152 41.85 6.48 36.35 44.05 40.63 54 -13.37
Vertical 10400.161 59.47 8.47 37.88 44.51 61.31 74 -12.69
Vertical 10400.161 43.35 8.47 37.88 44 51 45.19 54 -8.81
Vertical 15600.147 56.81 10.12 38.8 44.1 61.63 74 -12.37
Vertical 15600.147 39.17 10.12 38.8 42.7 45.39 54 -8.61
Horizontal| 5025.138 59.53 6.48 36.37 44.05 58.33 74 -15.67
Horizontal| 5025.138 42.55 6.48 36.37 44.05 41.35 54 -12.65
Horizontal| 10400.166 58.92 8.47 38.64 44.5 61.53 74 -12.47
Horizontal| 10400.166 41.19 8.47 38.64 44.5 43.8 54 -10.2
Horizontal| 15600.331 59.49 10.12 38.38 44.1 63.89 74 -10.11
Horizontal| 15600.331 38.55 10.12 38.38 44.1 42.95 54 -11.05
High Channel (5240 MHz)-Above 1G
Vertical 4258.428 63.35 7.1 37.24 43.5 64.19 74 -9.81
Vertical 4258.428 45.59 7.1 37.24 43.5 46.43 54 -7.57
Vertical 10480.43 62.32 8.46 37.68 44.5 63.96 74 -10.04
Vertical 10480.43 39.1 8.46 37.68 44.5 40.74 54 -13.26
Vertical 15720.201 59.53 10.12 38.8 441 64.35 74 -9.65
Vertical 15720.201 38.59 10.12 38.8 42.7 44.81 54 -9.19
Horizontal| 4258.416 62.26 7.1 37.24 43.5 63.1 74 -10.9
Horizontal| 4258.416 41.16 7.1 37.24 43.5 42 54 -12
Horizontal| 10481.13 58.92 8.46 38.57 44.5 61.45 74 -12.55
Horizontal| 10481.13 42.58 8.46 38.57 44.5 45.11 54 -8.89
Horizontal| 15720.203 59.51 10.12 38.38 44.1 63.91 74 -10.09
Horizontal| 15720.203 41.25 10.12 38.38 44.1 45.65 54 -8.35

Note:”802.11ac20 (5G)” mode is the worst mode. PK value is lower than the Average value limit, So average didn't record.
The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value
has no need to be reported.
Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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EUT : PIQS Virtual Touch Projector Model Name. Q1
Temperature : 20 C Relative Humidity : |48%
Pressure : 1010 hPa Test Voltage DC 19V
Test Mode TX (5.8G)- 802.11ac40
Polar Frequency RZ::J?;g Cable loss A:;i?:ra P':r:(a?trgf ET:\Z?” Limits Margin D(;t;::éor
(HIV) (MHz) (dBuV) (dB) dB/m (dB) (dBuv/m) | (dBuv/m) (dB)
Low Channel (5755 MHz)-Above 1G
Vertical | 4566.322 62.86 5.94 35.40 44.00 60.20 74.00 | -13.80 Pk
Vertical | 4566.322 45.04 5.94 35.40 44.00 42.38 54.00 | -11.62 AV
Vertical | 11490.265 | 59.68 8.46 39.75 44.50 63.39 74.00 | -10.61 Pk
Vertical | 11490.265 | 41.16 8.46 39.75 44.50 44.87 54.00 -9.13 AV
Vertical | 17235.335 | 60.68 10.12 38.80 44.10 65.50 74.00 -8.50 Pk
Vertical | 17235.335 | 38.43 10.12 38.80 42.70 44.65 54.00 -9.35 AV
Horizontal| 4566.256 58.87 5.94 35.18 44.00 55.99 74.00 | -18.01 Pk
Horizontal| 4566.256 41.36 5.94 35.18 44.00 38.48 54.00 | -15.52 AV
Horizontal| 11490.128 | 55.12 8.46 38.71 44.50 57.79 74.00 | -16.21 Pk
Horizontal| 11490.128 | 39.68 8.46 38.71 44.50 42.35 54.00 | -11.65 AV
Horizontal| 17235.069 | 60.82 10.12 38.38 44.10 65.22 74.00 -8.78 Pk
Horizontal| 17235.069 | 38.56 10.12 38.38 44.10 42.96 54.00 | -11.04 AV
High Channel (5795 MHz)-Above 1G
Vertical | 5320.447 60.68 7.10 37.24 43.50 61.52 74.00 | -12.48 Pk
Vertical | 5320.447 42.10 7.10 37.24 43.50 42.94 54.00 | -11.06 AV
Vertical | 11650.421 | 59.95 8.46 37.68 44.50 61.59 74.00 | -12.41 Pk
Vertical | 11650.421 | 41.71 8.46 37.68 44.50 43.35 54.00 | -10.65 AV
Vertical | 17475.512 | 58.43 10.12 38.80 44.10 63.25 74.00 | -10.75 Pk
Vertical | 17475.512 | 38.56 10.12 38.80 42.70 44.78 54.00 -9.22 AV
Horizontal| 5320.389 61.82 7.10 37.24 43.50 62.66 74.00 | -11.34 Pk
Horizontal| 5320.389 41.71 7.10 37.24 43.50 42.55 54.00 | -11.45 AV
Horizontal| 11650.711 | 60.03 8.46 38.57 44.50 62.56 74.00 | -11.44 Pk
Horizontal| 11650.711 | 41.74 8.46 38.57 44.50 44.27 54.00 -9.73 AV
Horizontal| 17475.522 | 59.01 10.12 38.38 44.10 63.41 74.00 | -10.59 Pk
Horizontal| 17475.522 | 39.58 10.12 38.38 44.10 43.98 54.00 | -10.02 AV

Note:"802.11ac40 (5G)” mode is the worst mode. PK value is lower than the Average value limit, So average didn't record.

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value

has no need to be reported.

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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3.2.9 TEST RESULTS (26.5GHZ-40GHZ)

EUT : PIQS Virtual Touch Projector Model Name. : o1
Temperature : 20 C Relative Humidity : {48%
Pressure : 1010 hPa Test Voltage DC 19V
Test Mode TX (5.2G)-802.11ac20 5180MHz~5240MHz ,

TX (5.8G)-802.11ac40 5755MHz~5795MHz

All the modulation modes have been tested, and the worst result was report as below:

80T

75t

Low Channel (5180 MHz)-Above 1G

Horizontal

FCC Electric Field Strength 26.5-40GHz

FCC 15407 PK

701

65T

60T

28.715350000 G Hz
52.873 dBp V/

Level in dBuV/

30+ t t t t t t t t t t t |
26.5 28 30 32 34 36 38 40
Frequency in GHz
Vertical
FCC Electric Field Strength 26.5-40GHz
80T
75+ FCC-15.407 PK
701
651 28916500000 GHz
- T 51.963 dBp vV /
2 60T
% ES
< 55t FCC--15:407 AV
s
>
[)
-
351
30 + + t + + t + + + + + + {
26.5 28 30 32 34 36 38 40

Frequency in GHz
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Level in dBuV/

Level in dBuV/

YA (accagoire) Report No.: SER180630307005E
YT Certificate #4298.01
High Channel (5240 MHz)-Above 1G

Horizontal

FCC Electric Field Strength 26.5-40GHz

FCC 15407 PK

29530750000 G Hz
51:989 dBp-V/

FCC15.407 AV

28 30 32 34 36

Frequency in GHz

Vertical

FCC Electric Field Strength 26.5-40GHz

38 40

FCC.15:407 PK

28.:5670900000 G Hz
52-:4-0-1:-d B-p-iV-/

ECC.15:407 AV

30 32 34 36
Frequency in GHz

38 40
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Level in dBuV/m

Level in dBuV/m

Low Channel (5755 MHz)-Above 1G

Horizontal

FCC Electric Field Strength 26.5-40GHz

FCC 15407 PK

29476750000 G Hz
52172 dBuV/m

FCC15.407 AV

30+ t t t t t t t t t t t t |
26.5 28 30 32 34 36 38 40
Frequency in GHz
Vertical
FCC Electric Field Strength 26.5-40GHz
80T
75+ FCC-15.407 PK
70T
+ 28:623550000 G Hz
65T+ 52.293 dBuV/m
60T
55+ F.C.C-15:4.07 AV

28 30 32 34 36 38 40

Frequency in GHz
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Level in dBuV/m

Level in dBuV/m

High Channel (5795 MHz)-Above 1G

Horizontal

FCC Electric Field Strength 26.5-40GHz

FCC 15407 PK

30.455500000 .G Hz
52.131 .dBuV /m

FECC15:407 AN

26.5 28 30 32 34 36 38 40

Frequency in GHz

Vertical

FCC Electric Field Strength 26.5-40GHz

FCC 15407 PK

29.200000000 G Hz
51.888 dBuV/m

FCC15:407 AN

26.5 28 30 32 34 36 38 40

Frequency in GHz
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4. POWER SPECTRAL DENSITY TEST

4.1 APPLIED PROCEDURES / LIMIT

According to FCC §815.407(a)(3)
For the band 5.15-5.25 GHz,

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the
horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 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.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum power
spectral density shall not exceed 17 dBm in any 1 megahertz band. Fixed point-to-point U-NII devices
may employ antennas with directional gain up to 23 dBi without any corresponding reduction in the
maximum conducted output power or maximum power spectral density. For fixed point-to-point
transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in
maximum conducted output power and maximum power spectral density is required for each

1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated transmitters
transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high gain
directional antennas are used exclusively for fixed, point-to-point operations.

(iv) For client devices in the 5.15-5.25 GHz band, 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.

For the band 5.725-5.85 GHz
(3)For the band 5.725-5.85 GHz, 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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4.2 TEST PROCEDURE

For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the
above procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth
specified in § 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a
measurement bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a

narrower RBW may need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500

kHz, “provided that the measured power is integrated over the full reference bandwidth” to show

the total power over the specified measurement bandwidth (i.e., 1 MHz, or 500 kHz). If

measurements are performed using a reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and

integrated over 1 MHz, or 500 KHz bandwidth, the following adjustments to the procedures apply:

a) Set RBW = 1/T, where T is defined in section II.B.l.a).
b) Set VBW = 3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add
10log(500kHz/RBW) to the measured result, whereas RBW (< 500 KHz) is the reduced resolution

bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add
10log(1MHz/RBW) to the measured result, whereas RBW (< 1 MHz) is the reduced resolution

bandwidth of spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of

continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the sections

5.c) and 5.d) above, since RBW=100 KHZ is available on nearly all spectrum analyzers.

4.3 DEVIATION FROM STANDARD

No deviation.

4.4 TEST SETUP

EUT

Att

SPECTRUM
ANALYZER

4.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special

operating condition is specified in the follows during the testing.
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4.6 TEST RESULTS
EUT : PIQS Virtual Touch Projector Model Name. : o1
Temperature : |25 C Relative Humidity : [56%
Pressure : 1015 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 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
Calculate power
Measured Power
_ Total density
Density .
power (dBm)(Note 1) Limit | Resul
Mode Frequency (dBm) _
density (dBm) t
(dBm)
ANT A ANT B ANTA | ANTB
5185 MHz | 0.77 | -0.01 - 077 | -001 | 11 |pass
802.11a | 5200 MHz | 0.96 0.26 - 096 | 0.26 11 | pAss
5240 MHz | 1.19 0.07 - 1.19 0.07 11 | pass
5185 MHz | 0.59 -0.37 3.15 3.15 11 | pass
802.11n20 | 5200 MHz | 0.15 0.15 3.16 3.16 11 | PAss
5240 MHz | 0.72 1.77 4.29 4.29 11 PASS
5190 MHz | -2.05 -3.64 0.24 0.24 11 PASS
8024140 o MHz | 277 | -3.67 | -0.19 -0.19 11 | pass
5185 MHz | 0.95 -0.62 3.25 3.25 11 PASS
802.11 ac20 | 5200 MHz | 0.67 0.30 3.50 3.50 11 | PAss
5240 MHz | 0.43 0.36 3.41 3.41 11 PASS
5190 MHz | -2.63 -3.02 0.19 0.19 11 PASS
802.11ac40 I s oMHz | 300 | 283 | 0.0 0.10 11 | pass
802.11 ac80 | 5210 MHz | -6.97 | -7.02 | -3.98 -3.98 11 | pASS

Note: 1.Calculate power density= Measured Power Density+10log(1MHz/RBW)

RBW=1MHz

2. For 802.11n/ac 5GHz has MIMO mode.Directional gain=5.01dbi
5.01dbi<<6.0 dbi so power density limit= 11dBm/MHz
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(802.11a) PSD plot on channel 36

Agilent Spectrum Analyzer - Swept Sk

Ava Trpe: Log-Per
Y Trig: Free Run

Mkr1
Ref 20.00 dBm

Center 5.18000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

s STATUS

(802.11n20) PSD plot on channel 36

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
M Trig: Free Run
Aen: 30 4B

PNO: Fast Cp)
IFGain:t ow

Mkr1
Ref 20.00 dBm

Center 5.18000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

" Trig: Fres Run
Arten: 30 4B

Ref 20.00 dBm

Center 5.20000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

s STATUS

(802.11n20) PSD plot on channel 40

Agilent Spectrum Analyrer - Swept SA
AL k 2

Avg Type: ln‘g«er
B Trig: Free Run
" Amen: 30 4B
Mkr1 5
Ref 20.00 dBm

Center 5.20000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

(802.11a) PSD plot on channel 48

Agilent Spectrum Analyzer - Swept Sk

)" Trig: Fres Run
Atton: 30 4B

Ref 20.00 dBm

Center 5.24000 GHz Span 30.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

s STATUS

(802.11n20) PSD plot on channel 48

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
M Trig: Free Run
Aen: 30 4B

PNO: Fast Cp)
IFGain:t ow

Mkr1
Ref 20.00 dBm

Center 5.24000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
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(802.11n40) PSD plot on channel 38

Agilem Spectrum Analyzer - Swept Sh
AL 7 E
PHO: Fast Ly
F G ow

Ref 20.00 dBm

Center 5.19000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms {1001 pts)

s STATUS

(802.11ac20) PSD plot on channel 36

Avg Type: Log-Pur
N Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

Center 5.18000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

e staTUS

Agilent Spectrum Analyzer - Swept Sk
AL f A

PNO: Fast Ly 111G Froe Run
IF GairLowe 3

Ref 20.00 dBm

Center 5.23000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

sa sTaTUS

(802.11ac20) PSD plot on channel 40

Spectrum Analyzer - Swept SA

W Trig: Free Run
Aren: 30 4B

Ref 20.00 dBm

Center 5.20000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

STATUS

(802.11ac20) PSD plot on channel 48

Agilent Specirum Anelyzer - Swept SA
RL G
Avg Type: Log-Pur

TR0 Tas a Trig: Free Run
IFGaimtow | Atten: 30 48

Ref 20.00 dBm

Center 5.24000 GHz Span 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

= staTUS
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(802.11ac40) PSD plot on channel 38

Agilent Specirum Analyzer - Swepl SA
Avg Type: Log-Pur
(0 Fast e Trig: Free Run
I Gain:Low 3

Mkr1
Ref 20.00 dBm

Ll
[ttt

Span 60.00 MHz
Sweep 1.00 ms (1001 pts)

sTATUS

Center 5.19000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

(802.11ac40) PSD plot on channel 46

Agilent Spectrum Analyzer - Swept Sk
AL f A

PNO: Fost Ly TTIG: Fras Run
IF GairLow Atten: 30 dB

Ref 20.00 dBm

Span 60.00 MHz
Sweep 1.00 ms (1001 pts)

Center 5.23000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

sTATUS

(802.11ac80) PSD plot on channel 42

Agilent Spectrum Analyzer - Swept SA
FL E

Avg Type: Log-Pur
B Trig: Free Run
Atten: 30 dB
MKr1 §

Ref 20.00 dBm

Span 160.0 MHz

Center 5.21000 GHz
Sweep 1.00 ms (1001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz
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EUT : P1QS Virtual Touch Projector Model Name. : o1
Temperature : 25 C Relative Humidity : |56%
Pressure : 1015 hPa Test Voltage DC 19V
Test Mode : TX Frequency Band IV (5745-5825MHz)

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
Measured Power Total Calculate power
Mode Frequency D(ednBer,:})l POWET (dBOrlne)r(‘;'(i/e 1) Limit Result
density (dBm)
ANT A ANT B (E1zim) ANTA | ANTB
5745 MHz | -1.83 -3.04 - -1.92 -3.13 30 PASS
g02.11a | 5785MHz | 2.70 | -4.18 - 279 | 427 | 30 | pASS
5825 MHz | -3.93 -3.16 - -4.02 -3.25 30 PASS
5745MHz | -1.55 | -3.11 | 0.75 0.66 30 | pASS
802.11n20 | 5785MHz | -2.62 | -3.64 | -0.09 -0.18 30 | pASS
5825 MHz | -4.08 -2.84 -0.41 -0.50 30 PASS
5755 MHz | -343 | -4.80 | -1.05 -1.14 30 | pass
8021Ln40 I ez | 420 | 622 | 214 2.23 30 | pAssS
5745MHz | -1.04 | -356 | 0.89 0.80 30 | pPASS
802.11 ac20 | 5785MHz | -2.01 | -3.87 0.17 0.08 30 | PASS
5825 MHz | -4.33 -3.18 -0.71 -0.80 30 PASS
5755 MHz | -3.44 -5.18 -1.21 -1.30 30 PASS
802.11 ac40 5795 MHz | -4.46 -5.59 -1.98 -2.07 30 PASS
802.11ac80 | 5775MHz | 748 | -894 | -5.14 -5.23 30 | PASS
Note:

(1) Calculate power density= Measured Power Density+10log(500kHz/RBW)
RBW=0.51MHz
(2) 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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(802.11a) PSD plot on channel 149

Agilent Spectrum Analyzer - Swept Sk

Ref 20.00 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

sa sTaTUS

(802.11n20) PSD plot on channel 149

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
M Trig: Free Run
Aen: 30 4B

PNO: Fast Cp)
IFGain:t ow

Mkr1
Ref 20.00 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer - Swept Sk

PNO: Fast Ly 111G Froe Run
1 GainiLow *__Atten: 30 d5

Ref 20.00 dBm

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

sa ATUS

(802.11n20) PSD plot on channel 157

Agilent Spectrum Analyzer - Swept SA
AL &

Avg Type: Log-Par
PNt rast a Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 5
Ref 20.00 dBm

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

(802.11a) PSD plot on channel 165

Agilent Spectrum Analyzer - Swepl Sk

" Trig: Fres Run
Arten: 30 4B

Ref 20.00 dBm

Center 5.82500 GHz Span 30.00 MHz

#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

s STATUS

(802.11n20) PSD plot on channel 165

Agilent Spectrum Analyzer - Swept SA
Avg Type: Log-Pwr

am g Trig: Free Run
Aren: 30 4B

Ref 20.00 dBm

Center 5.82500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)
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(802.11n40) PSD plot on channel 151

Agilent Spectrum Analyzer - Swept Sk
RL 7 E

Ava Trpe: Log-Pwr
PNO: Fost ta Trig: Fraa Run
W GainiLow __ Atten:30 48
Mkr1 5.
Ref 20.00 dBm

Center 5.75500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

sa STATUS

(802.11ac20) PSD plot on channel 149

Avg Type: Log-Pur
N Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

e staTUS

Agilent Spectrum Analyzer - Swept Sk
AL f A

PNO: Fast Ly 111G Froe Run
IF GairLowe 3

Ref 20.00 dBm

Center 5.79500 GHz Span 60.00 MHz

#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

sa sTaTUS

(802.11ac20) PSD plot on channel 157

Spectrum Analyzer - Swept SA

W Trig: Free Run
Aren: 30 4B

Ref 20.00 dBm

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 2.0 MHz Sweep 1.00 ms (1001 pts)

STATUS

#Res BW 510 kHz #VBW 2.0 MHz

= staTUS

(802.11ac20) PSD plot on channel 165

Agilent Spectrum Analyzer - Swept SA
FL E

Aug Type: Log-Pur
TR0 Tas a Trig: Free Run
IFGaimtow | Atten: 30 48
Mkr1
Ref 20.00 dBm

Center 5.82500 GHz Span 30.00 MHz

Sweep 1.00 ms {1001 pts)
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Agilent Spectrum Analyzer - Swept Sk
RL 7 E

PNO: Fost Ly TTIG: Fras Run
IF GairLow Atten: 30 dB

Ref 20.00 dBm

Center 5.75500 GHz

#Res BW 510 kHz #VBW 2.0 MHz

(802.11ac40) PSD plot on channel 151

Ava Trpe: Log-Pwr

Mkr1

Span 60.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

(802.11ac80) PSD plot on channel 155

Agilent Spectrum Analyzer - Swept SA
FL E

PHO: Fast ra THig: Fres Run
IFGainiL ow Atten: 30 4B

Ref 20.00 dBm

Center 5.77500 GHz

#Res BW 510 kHz #VBW 2.0 MHz

Avg Type: Log-Pur

Mkr1

Span 100.0 MHz.
Sweep 1.00 ms (1001 pts)

staTUS

Agilent Spectrum Analyzer - Swepl Sk
RL 7 E

PNO: Fost Ly TTIG: Fras Run
IF GairLow Atten: 30 dB

Ref 20.00 dBm

Center 5.79500 GHz

#Res BW 510 kHz #VBW 2.0 MHz

Span 60.00 MHz
Sweep 1.00 ms (1001 pts)

sTATUS

Version.1.2

Page 46 of 101




"~ [AccrebiTED Report No.: SER180630307005E

" Certificate #4298.01

5. 26DB & 99% EMISSION BANDWIDTH

5.1 APPLIED PROCEDURES /LIMIT

The maximum power spectral density is measured as a conducted emission by direct connection of
a calibrated test instrument to the equipment under test. If the device cannot be connected directly,
alternative techniques acceptable to the Commission may be used. Measurements in the 5.725-5.85
GHz band are made over a reference bandwidth of 500 kHz or the 26 dB emission bandwidth of the
device, whichever is less. Measurements in the 5.15-5.25 GHz, 5.25-5.35 GHz, and the 5.47-5.725
GHz bands are made over a bandwidth of 1 MHz or the 26 dB emission bandwidth of the device,
whichever is less. A narrower resolution bandwidth can be used, provided that the measured power

is integrated over the full reference bandwidth.
5.2 TEST PROCEDURE

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

The following procedure shall be used for measuring (99 %) power bandwidth:

1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.

3. Set RBW =1 % to 5 % of the OBW

4. Set VBW = 3 - RBW

5. Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes)
shall be used.

6. Use the 99 % power bandwidth function of the instrument (if available).

7. If the instrument does not have a 99 % power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points, beginning at
the lowest frequency, are placed in a running sum until 0.5 % of the total is reached; that
frequency is recorded as the lower frequency. The process is repeated until 99.5 % of the total is
reached; that frequency is recorded as the upper frequency. The 99% occupied bandwidth is the
difference between these two frequencies.

EUT Attenuator Signal Analyzer
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5.3 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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5.4 TEST RESULTS

EUT : PIQS Virtual Touch Projector Model Name. : 01
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 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
7 ? 26dB 26dB
Mode | Channel Fr%t\q/ll:_lezr;cy bandw??it/t:(MHz) bandwﬁgt/ﬁl(MHz) ba?'\(/dlvHv;;Jth ba?JVHV;;“h Result
Antenna A Antenna B Antenna A Antenna B
CH36 5180 17.130 17.100 21.79 21.92 Pass
802.11a CH40 5200 17.104 17.131 21.68 21.79 Pass
CH48 5240 17.078 17.058 21.81 21.89 Pass
CH36 5180 18.136 18.185 22.15 21.85 Pass
802.11
CH40 5200 18.180 18.140 22.10 21.86 Pass
20 CHA48 5240 18.178 18.165 21.98 22.04 Pass
802.11 CH 38 5190 36.493 36.485 40.39 40.34 Pass
n40 CH 46 5230 36.435 36.523 40.19 40.43 Pass
CH36 5180 18.176 18.194 22.18 21.97 Pass
802.11
CH40 5200 18.152 18.210 21.89 22.06 Pass
acz0 CHA48 5240 18.240 18.186 22.18 21.94 Pass
802.11 CH 38 5190 36.447 36.500 40.28 40.68 Pass
ac40 CH 46 5230 36.450 36.465 40.69 40.31 Pass
802.11
Ac80 CH 42 5210 75.780 75.840 81.74 82.00 Pass
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(802.11a) -26dB&99%Bandwidth plot on

Agilent Spectrum Analyzer - Occupied BW
RL 7 E

=
#1FGain:Low

Ref 20.00 dBm

nter 5.18 GHz

Cel
HRes BW 300 kHz

Occupied Bandwidth

channel 36

Center Freq; 5.180000000 GHz
ig: Frea Run ‘AvalHold> 1071
#ttan: 30 4B

#VBW 1 MHz

Total Power

17.100 MHz

Transmit Freq Error =35.23

x dB Bandwidth

21.92 MHz

9 kHz OBW Power

x dB

D401 M Az,
Radio Std: None

)

Radie Device: BTS

Span 50 MHzj
Sweep 1ms

12.0 dBm

99.00 %
-26.00 dB

sTATUS

Test plot

(802.11 n20) -26dB&99%Bandwidth plot on

Agilent Spectrum Analyzer - Occupied BW
TracelDetector -

HIFGaineLow

Ref 20.00 dBm

ICenter 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

channel 36

Center Freq: 5.180000000GHz
M Trig: Free Run ‘AvglHold> 101
saman: 30 4B

#VBW 1 MHz

Total Power

18.185 MHz

Transmit Freq Error
x dB Bandwidth

44

21.85 MHz

Hz OBW Power

x dB

4:06:24 AM Al 02, 2018

Radio Std: None Trace/Detector

Radio Device: BTS

‘Span 50 MHz]
Sweep 1ms|

99.00 %
-26.00 dB

(802.114a) -26dB&99%Bandwidth plot on

Agilent Spoctrum Analyzer - Dccupied BW
AL f A

[==
H1FGaln:Low

Ref 20.00 dBm

Center 5.2 GHz

es BW 300 kHz

Occupied Bandwidth

channel 40

Center Freq: 5.200000000 GHz
o Trig: Frea Run AvglHeld:>
#ason: 30 4B

#VBW 1 MHz

Total Power

17.131 MHz

Transmit Freq Error

x dB Bandwidth 21.79

-31.026 kHz

OBW Power

MHz x dB

10010

Span 50 MHzj
Sweep 1ms

11.8 dBm

99.00 %
-26.00 dB

TracelDetector

ICenter 5.2 GHz
HRes BW 300 kHz

Occupied Bandwidth

5.334 K
21.86 M

Transmit Freq Error
x dB Bandwidth

channel 40

Center Freq: 5.200000000 GHz
‘AvglHold>10110

#VBW 1 MHz

Total Power

18.140 MHz

Hz
Hz

OBW Power
xdB

(802.11 n20) -26dB&99%Bandwidth plot on

90 24302, 2018

40629
Radic Std: None TracaRDetactor

Radic Device: BTS

99.00 %

-26.00 dB

STATUS

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

Agilent Spectrum Analyzer - Occupied BW
RL 7 E

=
#1FGain:Low

Ref 20.00 dBm

Center 5.24 GHz
HRes BW 300 kHz

Occupied Bandwidth

channel 48

Center Freq; 5.240000000 GHz
‘AvalHold:>10/1
#ttan: 30 4B

#VBW 1 MHz

Total Power

17.058 MHz

Transmit Freq Error
x dB Bandwidth

FAR::]

-6.966 kHz

OBW Power

MHz x dB

40154 M Az,
Radio Std: None

)

Radio D

Span 50 MHz|

12.1 dBm

99.00 %
-26.00 dB

TATUS

TracelDetector

Agilent Spectrum Analyzer - Dccupied BW
FL E

HIFGain:Low

Ref 20.00 dBm

iCenter 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth

B Trig: Free Run

channel 48

Center Freq: 5240000000 GHz
AvglHold>10110
#Arten: 30 dB

#VBW 1MHz

Total Power

18.165 MHz

Transmit Freq Error

x dB Bandwidth

6.608 kHz
22.04 MHz

OBW Power
x dB

(802.11 n20) -26dB&99%Bandwidth plot on

1102, 208

Radio Std: None. Trace/Dstector

Radio Device: BTS

-26.00 dB

status
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Test plot

(802.11 n40) -26dB&99%Bandwidth plot on

channel 38

Agilent Spectrum Analyzer - Oceupied BW

RL [ E I . D4:07:42 M g
Center Freq: 5.180000000 GHz Radie Std: Nene
AvglHeld:> 101

= TreceiDetector

==
EiFGalnLow | #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

R
| P

Center 5.19 GHz
#Res BW 510 kHz
Occupied Bandwidth
36.485 MHz
23.338 kHz
40.34 MHz x dB

Span 100 MHz|

#BW 2 MHz Sweep 1ms

Total Power

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

s STATUS

(802.11 ac20) -26dB&99%Bandwidth plot on

channel 36

Agilent Spectrum Analyres - Occupicd BW.
[ g ENSE I 3 (410242 AM A0, 2018

Genter Freq: 51800001 Radio Std: None
o Trig: Free Run

HIFGaincLow | #Amen: 30 4B

00BHE Trace/Detector
Avg|Hold= 10110
Radio Devics: BTS

Ref 20.00 dBm

‘Center 5.18 GHz
#Res BW 300 kHz

Span 50 MHzj

#VBW 1 MHz Sweep 1ms)

Occupied Bandwidth Total Power

18.194 MHz
-2.998 kHz OBW Power 99.00 %
21.97 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

(802.11 n40) -26dB&99%Bandwidth plot on
channel 46

Agilent Spoctrum Analyzer - Dccupied BW
AL f A

Center Freq: 5.230000000 GHz TracelDetector
) Trig: Free Run AvglHeld:> 1010

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

Ref 20.00 dBm

Center 5.23 GHz
#Res BW 510 kHz

Span 100 MHz|

#VBW 2 MHz Sweep 1ms|

Total Power

Occupied Bandwidth

36.523 MHz
12.396 kHz
40.43 MHz x dB

OBW Power 98.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

(802.11 ac20) -26dB&99%Bandwidth plot on

channel 40

D4:03:48 AM Ay 2, 2018

Radic Std: Nene Tracelstoctor

0000 GHz
‘AvglHold>10110
Radio Davice: BTS

HIFGaincLow |

Ref 20.00 dBm

ICenter 5.2 GHz

HRes BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 12.4 dBm
18.210 MHz
5.575kHz  OBW Power 99.00 %

22.06 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

& STATUS

(802.11 ac20) -26dB&99%Bandwidth plot on
channel 48

Agilent Spectrum Anslyzer - Occupicd BW
"L g A4 03.4M ALt 02, 208
CenterFraq: 52400001 Radio Std: None Trace/Dstector

B Trig: Free Run

000 GHz
[ew) AvglHold=10/10
FGainLow __HAtten: 30 dB

Radie Device: BTS

Ref 20.00 dBm

iICenter 5.24 GHz

#Res BW 300 kHz #VBW 1MHz

Total Power 12.2 dBm

Occupied Bandwidth
18.186 MHz

14.241 kHz OBW Power 99.00 %
21.94 MHz x dB -26.00 dB

Transmit Freq Error

x dB Bandwidth

= STATUS
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Test plot

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

channel 38

Agilent Spectrum Analyzer - Oceupied BW

410453 M Aoz, 2008

Radio Std: None TracelDetector

q:5.190000000 GHz
- R AvglHold> 10710
sifGainLow Radio Device: BTS

Ref 20.00 dBm

Center 5.19 GHz
#Res BW 510 kHz

Span 100 MHz|

#VBW 2 MHz Sweep 1ms|

Occupied Bandwidth Total Power
36.500 MHz
29.481 kHz OBW Power 99.00 %

40.68 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

s sTATUS

Agilent Spectrum Analyrer - Occupicd BW

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

channel 42

3 DUD547 AM A 2, 2018

Radio Std: None Trace/Detector

Center Freq: 5.210000000 GHz

o Trig: Free Run Avg|Hold> 1071

HIFGaincLow | #Amen: 30 4B Radic Device: BTS

Ref 20.00 dBm

‘Center 5.21 GHz

#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power

75.840 MHz
105.38 kHz OBW Power 99.00 %
82.00 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

(802.11 ac40) -26dB&99%Bandwidth plot on
channel 46

Agilent Spoctrum Analyzer - Dccupied BW
o7 i i D4:055:11 44 L0, 2008

Radio Std: None TraceiDetector

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

HAFGaintow *_#Aftan: 30 45 Radio Device: BTS

Ref 20.00 dBm

Center 5.23 GHz
#Res BW 510 kHz

Span 100 MHz|

#VBW 2 MHz Sweep 1ms|

Total Power

Occupied Bandwidth

36.465 MHz
46.122 kHz
40.31 MHz x dB

OBW Power 98.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

sa sTaTUS
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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 1V(5745-5850MHz)

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
. . 26dB 26dB
Mode | channel Fr%(\q/ll:_'r-:zr;cy bandw??it/t:(MHz) bandwﬁgt/?l(MHz) ba?'&im()jth ba?l\(/limgjth Result
Antenna A Antenna B Antenna A | AntennaB
CH149 5745 17.199 17.357 21.84 2191 Pass
802.11a | CH157 5785 17.133 17.385 21.79 21.92 Pass
CH165 5825 17.240 17.210 21.76 21.76 Pass
CH149 5745 18.236 18.387 22.14 22.00 Pass
802.11
CH157 5785 18.167 18.354 21.87 21.87 Pass
20 CH165 5825 18.178 18.265 22.04 21.99 Pass
802.11 CH151 5755 36.682 37.057 40.08 83.53 Pass
n40 CH159 5795 36.548 36.948 49.49 78.63 Pass
CH149 5745 18.208 18.322 21.89 21.91 Pass
802.11
CH157 5785 18.144 18.362 21.64 22.23 Pass
acz0 CH165 5825 18.199 18.251 22.03 21.87 Pass
802.11 CH151 5755 36.710 37.003 47.01 73.24 Pass
ac40 CH159 5795 36.605 37.023 48.91 71.86 Pass
802.11
2680 CH155 5775 75.760 76.348 82.04 84.13 Pass
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Test plot

(802.11a) -26dB&99%Bandwidth plot on
channel 149

Agilent Spoctrum Analyzer - Dccupied BW
AL f A

[==
H1FGaln:Low

Ref 20.00 dBm

Center 5.745 GHz
HRes BW 300 kHz
Occupied Bandwidth
17.357 MHz
-66.332 kHz
21.91 MHz

Transmit Freq Error
x dB Bandwidth

Cantar Freq: 5745000000 GHz
o Trig: Frea Run
#ason: 30 4B

#VBW 1 MHz

TracelDetector
AvglHold> 10010

Span 50 MHz|
Sweep 1ms|
Total Power 11.3 dBm

OBW Power
x dB

99.00 %
-26.00 dB

sTaTUS

(802.11 n20) -26dB&99%Bandwidth plot on

Agilent Spectrum Analyzer - Dccupied AW
F

HIF GaincLow

Ref 20.00 dBm

ICenter 5.745 GHz
#Res BW 300 kHz

Occupied Bandwidth

channel 149

CenterFraq: 57450001
Trig: Free Run
#Arten: 30 dB

1000 GHz
AvglHold>10110

#VBW 1MHz

Total Power

18.387 MHz

Transmit Freq Error

x dB Bandwidth

-22.027 kHz
22.00 MHz

OBW Power
x dB

90444 P A 12, 2016

Radio Std: None Trace/Detector

Radio Device: BTS

-26.00 dB

status

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

Agilent Spoctrum Analyzer - Dccupied BW
AL f A

=
#1FGain:Low

Ref 20.00 dBm

Center 5.785 GHz
HRes BW 300 kHz
Occupied Bandwidth
17.385 MHz
<79.325 kHz
21.92 MHz

Transmit Freq Error
x dB Bandwidth

157

90001 M g 02, 2018

Radio Std: Nane TracelDetector

- 5.7T85000000 GHz
AvglHeld:> 10010
Radio D

Span 50 MHz|

#VBW 1 MHz Sweep 1ms

Total Power 10.7 dBm

OBW Power
x dB

99.00 %
-26.00 dB

sTATUS

(802.11 n20) -26dB&99%Bandwidth plot on

Agilent Spectrum Analyzer - Dccupied AW
FL E

HIF Gaincl owe

Ref 20.00 dBm

ICenter 5.785 GHz
#Res BW 300 kHz

Occupied Bandwidth

M Trig: Free Run

channel 157

Center Frag: 5785000000 GHa
AvglHold>10110
#Atten: 30

#VBW 1MHz

Total Power

18.354 MHz

Transmit Freq Error

x dB Bandwidth

-22.733 kHz
21.87 MHz

OBW Power
x dB

19:05:02 P Aui 12, 2018

Radio Std: None TraceiDetector

Radio Device: BTS

-26.00 dB

status

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

Agilent Spectrum Analyzer - Occupied BW
RL 7 E

=
#1FGain:Low

Ref 20.00 dBm

Center 5.825 GHz
H#Res BW 300 kHz

Occupied Bandwidth
17.210 MHz
-36.285 kHz
21.76 MHz

Transmit Freq Error
x dB Bandwidth

165

9, 0:25 PM g 2, 2018

Radio Std: Nane Trace/Detector

Radio D

Span 50 MHzj

#VBW 1 MHz Sweep 1ms|

Total Power 11.0 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

(802.11 n20) -26dB&99%Bandwidth plot on

Agilent Spectrum Analyzer - Occupied AW

HIFGaincLow |

Ref 20.00 dBm

iCenter 5.825 GHz
#Res BW 300 kHz

Occupied Bandwidth

channel 165

Center Freq: 5,826000000GHz
Trig: Free Run ‘AvgiHold>10110
séman: 30 d

#VBW 1 MHz

Total Power

18.265 MHz

Transmit Freq Error
x dB Bandwidth

L Alignment Completed

-8.178 kHz
21.99 MHz

OBW Power
xdB

1090521 P g 12, 2018

Radio Std: None TracaRDetactor

Radio Device: BTS

11.0 dBm

99.00 %
-26.00 dB

sTATUS
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Test plot

(802.11 n40) -26dB&99%Bandwidth plot on
channel 151

Agilent Spectrum Analyzer - Occupied BW.
RL 5 E =3 N 050705 PM g2, 2018

Center Freq: 5 755000000 GHz Radio Std: None Trace/Detector

s, e AvalHold:> 1011

#FGainLow _ #Atten: 30 48 Radis Davice: BTS

Ref 20.00 dBm

N— W -
B b )
Pl

Span 100 MHz|

Center 5.755 GHz
Sweep 1ms|

WRes BW 510 kHz #BW 2 MHz

Total Power

Occupied Bandwidth

37.057 MHz
30.083 kHz OBW Power
83.53 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

(802.11 ac20) -26dB&99%Bandwidth plot on
channel 149

Agilent Spectrum Analyrer - Occupicd BW

09:01:24PM g2, 2018

Radlo Sid: Noae Trace/Detector

Center Freq: 5 7450001
I Trig: Free Run
AIFGainLuw | #Amen: 30 4B

000GH
‘AvglHold>10/10

Radic Device: BTS

Ref 20.00 dBm

Span 50 MHzj

‘Center 5.745 GHz
Sweep 1ms)

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power

18.322 MHz
2.370 kHz
21.91 MHz

OBW Power 99.00 %
x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Alignment Completed

(802.11 n40) -26dB&99%Bandwidth plot on
channel 159

Agilent Spoctrum Analyzer - Dccupied BW
o7 i i 9: 05230 M g 02, 2018

Radio Std: None Trace/Detector

Center Freq: 5.795000000 GHz
o Trig: Frea Run AvglHold> 10010

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

Ref 20.00 dBm

AN i

Span 100 MHz|

Center 5.795 GHz
Sweep 1ms

HRes BW 510 kHz #VBW 2 MHz

Total Power

Occupied Bandwidth
36.948 MHz
-14.536 kHz
78.63 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error OBW Power

x dB Bandwidth

(802.11 ac20) -26dB&99%Bandwidth plot on
channel 157

Spectrum Analyzer - Occupicd BW
[ 2 0501 46PM A2, 2018

Radic Std: Nene Tracelstoctor

0000 GHz
‘AvglHold>10110

HIFGan:Low Radlo Device: BTS

Ref 20.00 dBm

ICenter 5.785 GHz

HRes BW 300 kHz #VBW 1 MHz

Total Power

Occupied Bandwidth
18.362 MHz
-20.376 kHz OBW Power
22.23 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

STATUS

(802.11 ac20) -26dB&99%Bandwidth plot on
channel 165

600089 A2, 2016

Agilent Spectrum Analyzer - Occupicd BW
AL & )
Radio Std: None.

Center Freq: 5525000000 GHz Trace/Detector
Trig: Free Run AvglHold=10/10

#FGainLow | #Atten: 30 dB Radic Device: BTS

Ref 20.00 dBm

ICenter 5.825 GHz

#Res BW 300 kHz #VBW 1MHz

Total Power

Occupied Bandwidth

18.251 MHz
19.860 kHz
21.87 MHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth -26.00 dB

STATUS
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