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1.SUMMARY

1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices

KDB558074 D01 15.247 Meas Guidance v05: Guidance for compliance measurements on Digital transmission
system, frequency hopping spread spectrum system, and hybrid system devices operating under section
15.247 of the FCC rules.

1.2 TEST DESCRIPTION

FCC RULES DESCRIPTION OF TEST RESULT
§15.247 Output Power Compliant
§15.247 6 dB Bandwidth Compliant
§15.247 Conducted Spurious Emission Compliant
§15.247 Maximum Conducted Output Power SPECTRAL Density Compliant
§15.209 Radiated Emission Compliant
§15.247 Band Edges Compliant
§15.207 Line Conduction Emission Compliant
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1.3 TEST FACILITY

1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

Add.:1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street, Bao'an
District, Shenzhen, China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:

IC Registration No.: 21210

The 3m alternate test site of Shenzhen HUAK Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 21210 on May 24, 2016.

FCC Registration No.: CN1229
Test Firm Registration Number : 616276

1.4 STATEMENT OF THE MEASUREMENT UNCERTAINTY

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 “Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC

Measurements® and is documented in the Shenzhen HUAK Testing Technology Co., Ltd. quality system acc. to
DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for HUAK laboratory is reported:

Measurement

Test ; Notes
Uncertainty
Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20 dB (1)
Conducted spurious emission 9KHz-40 GHz +2.20 dB (1)
Occupied Bandwidth +0.01ppm (1)
Radiated Emission 30~1000MHz +4.10dB (1)
Radiated Emission Above 1GHz +4.32dB (1)
Conducted Disturbance0.15~30MHz +3.20dB (1)

Q) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
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2.GENERAL INFORMATION
2.1 ENVIRONMENTAL CONDITIONS
During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2 GENERAL DESCRIPTION OF EUT

Product Name 4K UST Laser Projector
Model/Type reference VA-LT002
Power supply 100-240VAC
. 802.11 b/g/n20
Modulation
DSSS(DBPSK/DQPSK/CCK); OFDM(BPSK/QPSK/16-QAM/64-QAM)
Operation Frequency 2.412 GHz~2.462GHz
Channel number 1
Antenna Designation FPC Antenna
Number of transmit chain 2(802.11b/g used antenna 2, 802.11n20 used two antennas)
. Ant 1: 3.75dBi
Antenna gain .
Ant 2: 4.04dBi
Hardware Version LTO02-TV-PCB-VERBL1 V02
Software Version VAVA_V1.00_20180905.183616

Note: For more details, refer to the user’s manual of the EUT.
2.3 DESCRIPTION OF TEST MODES AND TEST FREQUENCY

Frequency Band Channel Number Frequency

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2400~2483.5MHZ 2437 MHZ

2442 MHZ

2447 MHZ

© | 0| N o |0 | W DN

2452 MHZ

=
o

2457 MHZ

11 2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11, For 40MHZ bandwidth system use
Channel 3 to Channel 9
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NO. TEST MODE DESCRIPTION
1 Low channel TX
2 Middle channel TX
3 High channel TX
4 Normal operating
Note:

Transmit by 802.11b with Date rate (1/2/5.5/11)

Transmit by 802.11g with Date rate (6/9/12/18/24/36/48/54)

Transmit by 802.11n (20MHz) with Date rate (6.5/13/19.5/26/39/52/58.5/65)
Transmit by 802.11n (40MHZz) with Date rate (13.5/27/40.5/54/81/108/121.5/135)

Note:
1. The EUT has been set to operate continuously on the lowest, middle and highest operation frequency
Individually, and the eut is operating at its maximum duty cycle>or equal 98%
2. All modes under which configure applicable have been tested and the worst mode test data recording
in the test report, if no other mode data.

2.4 RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended to comply with Section 15.247 of the FCC Part 15, Subpart C Rules.

2.5 MODIFICATIONS
No modifications were implemented to meet testing criteria.

2.6. ACCESSORIES USED

Item Equipment Model No. Specification Remark
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2.7. IEEE 802.11N MODULATION SCHEME
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Data
MCS NCBPS NDBPS rate(Mbps)
Index Nss | Modulation R NBPSC 800nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5
1 1 QPSK 1/2 2 104 216 52 108 13.0 27.0
2 1 QPSK 3/4 2 104 216 78 162 19.5 40.5
3 1 16-QAM 1/2 4 208 432 104 216 26.0 54.0
4 1 16-QAM 3/4 4 208 432 156 324 39.0 81.0
5 1 64-QAM 2/3 6 312 648 208 432 52.0 108.0
6 1 64-QAM 3/4 6 312 648 234 489 58.5 1215
7 1 64-QAM 5/6 6 312 648 260 540 65.0 135.0
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol

Gl

Guard interval
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Item Equipment Manufacturer Model No. Serial No. Last Cal. .
Interval
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 27,2018 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 27, 2018 | 1 Year
3. | RFautomatic Tonscend JS0806-2 HKE-060 | Dec. 27, 2018 | 1 Year
control unit
4. Horn Antenna Schewarzbeck | BBHA 9170 HKE-090 Dec. 27, 2018 | 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 27, 2018 | 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 27,2018 | 1 Year
7. EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 27, 2018 | 1 Year
g, | BilogBroadband | gp 0 heck | vULBOL63 HKE-012  |Dec. 27,2018 | 1 Year
Antenna
9. Loop Antenna Schwarzbeck FMZ%1519 HKE-014 Dec. 27,2018 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 27, 2018 | 1 Year
11. Pre-amplifier EMCI EMC321845 HKE-015 Dec. 27,2018 | 1 Year
12. Pre-amplifier Agilent 83051A HKE-016 Dec. 27, 2018 | 1 Year
EMI Test Software JS1120-B
13. EZ-EMC Tonscend version HKE-083 Dec. 27,2018 | N/A
14. Power Sensor Agilent E9300A HKE-086 Dec. 27, 2018 | 1 Year
15. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 27, 2018 | 1 Year
16. Signal generator Agilent N5182A HKE-029 Dec. 27, 2018 | 1 Year
17. | Signal Generator Agilent 83630A HKE-028 Dec. 27, 2018 | 1 Year
18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 27, 2018 | 3 Year

The calibration interval was one year
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3. OUTPUT POWER

3.1. MEASUREMENT PROCEDURE
For average power test:

1. Connect EUT RF output port to power sensor through an RF attenuator.

2. Connect the power sensor to the PC.

Report No.: HK1901210166E

3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.

4. Record the maximum power from the software.

Note : The EUT was tested according to ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247

requirements.

3.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

AVERAGE POWER SETUP

EUT

Power Sensor

PC
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3.3. LIMITS AND MEASUREMENT RESULT
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TEST ITEM OUTPUT POWER
TEST MODE 802.11b with data rate 1
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 16.54 30 Pass
2.437 17.12 30 Pass
2.462 16.44 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11g with data rate 6
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 14.33 30 Pass
2.437 15.71 30 Pass
2.462 15.21 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11n 20 with data rate 6.5
Average Power | Average Power | Average Power g A
Frequency Chain 1 Chain 2 Total Applicable Limits Pass or Fail
(GHz) (dBm) (dBm) (dBm) (dBm)
2.412 10.25 11.25 13.79 30 Pass
2.437 10.41 11.37 13.93 30 Pass
2.462 10.25 11.25 13.79 30 Pass
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4. 6 DB BANDWIDTH
4.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Centre Frequency = Operation Frequency, RBW= 100 KHz, VBW =3 X RBW.

4. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements.

4.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer
[ @) ©
T

RF Cable

EUT
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4.3. LIMITS AND MEASUREMENT RESULTS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11b with data rate 11
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 9.058 PASS
>500KHZ Middle Channel 9.067 PASS
High Channel 9.051 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11g with data rate 54
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 16.37 PASS
>500KHZ Middle Channel 16.37 PASS
High Channel 16.37 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11n 20 with data rate 65
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 17.61 PASS
>500KHZ Middle Channel 17.61 PASS
High Channel 17.61 PASS
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802.11b TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

[_ Keysight Spectrum Analyzer - Occupied BW

RF 50Q AC | SENSE:INT| [

ALIGN AUTO |

Center Freq: 2.412000000 GHz
— Trig: Free Run
#Atten: 30 dB

Center Freq 2.412000000 GHz

[=]
#IFGain:Low

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power

11.572 MHz
118.85 kHz
9.058 MHz

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

Mkr1 2.41299 GHz

2.412000000 GHz

Span 30 MHz
Sweep 3.733ms

21.5dBm

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

[_ Keysight Spectrum Analyzer - Occupied BW

7 RF AC | SENSE:INT] [

ALIGN AUTO

Center Freq: 2.437000000 GHz
, ) Trig: Free Run

#IFGain:Low #Atten: 30 dB

Avg|Hold:>10/10

Radic Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.437 GHz

#Res BW 100 kHz #VYBW 300 kHz

Occupied Bandwidth Total Power

11.630 MHz
49.323 kHz
9.067 MHz

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

Mkr1 2.43649 GHz
5.9481 dBm

Center Freq
2.437000000 GHz

Span 30 MHz
Sweep 3.733ms

21.8 dBm

Freq Offset
99.00 % 0 Hz

-6.00 dB

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

‘s Keysight Spectrum Analyzer - Occupied BW

| sEnsE:INT] [ ALIGN AUTO |

Center Freq: 2.462000000 GHz Radio Std: None
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Frequency

Mkr1 2.46149 GHz

Ref 20.00 dBm

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms

Occupied Bandwidth Total Power 21.5 dBm

11.529 MHz

Transmit Freq Error 104.59 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.051 MHz x dB -6.00 dB

MSG STATUS

2.462000000 GHz

CF Step

802.11g TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

| SENSE:INT] [ ALIGN AUTO |
Center Freq: 2.412000000 GHz Radio Std: None
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Frequency

Mkr1 2.41326 GHz
Ref20000BW  1.8251dBm

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 19.6 dBm
16.532 MHz

Transmit Freq Error 4.617 kHz % of OBW Power

x dB Bandwidth 16.37 MHz x dB

CF Step
3.000000 MHz

MSG STATUS




=
(=4
S

ES

@

Page 17 of 69

Report No.: HK1901210166E

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

‘s Keysight Spectrum Analyzer - Occupied BW

RF

1 Q  AC
Center Freq 2.437000000 GHz

(
#IFGain:Low

| sEnsE:INT] [ ALIGN AUTO |

Center Freq: 2.437000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

MSG

16.538 MHz

-8.605 kHz
16.37 MHz

Mkr1 2.43826 GHz

2.437000000 GHz

Span 30 MHz

Sweep 3.733ms CF Step

#VBW 300 kHz

Total Power 19.7 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

[_ Keysight Spectrum Analyzer - Occupied BW

(.
#IFGain:Low

| SENSE:INT| [ ALIGN AUTO |

Center Freq: 2.462000000 GHz
— Trig: Free Run
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.529 MHz

-1.247 kHz
16.37 MHz

Mkr1 2.46575 GHz

2.462000000 GHz

Span 30 MHz

#VBW 300 kHz Sweep 3.733ms

Total Power 19.7 dBm

% of OBW Power
x dB

STATUS
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802.11n (20) TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

[_ Keysight Spectrum Analyzer - Occupied BW
( RF AC | SENSE:INT| [ ALIGN AUTO |
Center Freq 2.41 Center Freq: 2.412000000 GHz Radic Std: None
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.41575 GHz
Ref2000dBm 1.3751dBm

Frequency

Center Freq
2.412000000 GHz

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 19.7 dBm
17.728 MHz

Transmit Freq Error 14.662 kHz % of OBW Power
x dB Bandwidth 17.61 MHz x dB

MSG STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

[ SENSE:INT] | ALIGN AUTO___ |
Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.43826 GHz
Ref20000BW  1.9557dBm

Center 2.437 GHz Span 30 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms CF Step
3.000000 MHz

Occupied Bandwidth Total Power 19.9 dBm
17.724 MHz

Transmit Freq Error 2.301 kHz % of OBW Power

x dB Bandwidth 17.61 MHz x dB

MSG STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

‘s Keysight Spectrum Analyzer - Occupied BW
"

SENSE:INT]| [ ALIGN AUTO |

(
#IFGain:Low

Center Freq: 2.462000000 GHz
G, Trig: FreeRun
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.726 MHz
5.935 kHz
17.61 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Mkr1 2.46326 GHz

2.462000000 GHz

Span 30 MHz

#VBW 300 kHz Sweep 3.733ms CF Step

Total Power 20.1 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS
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5. CONDUCTED SPURIOUS EMISSION
5.1. MEASUREMENT PROCEDURE

Report No.: HK1901210166E

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements. Owing to satisfy the requirements of the number of measurement points, we set the
RBW=1MHz, VBW >RBW, scan up through 10th harmonic, and consider the tested results as the
worst case, if the tested results conform to the requirement, we can deem that the real tested
results(set the RBW=100KHz, VBW >RBW) are conform to the requirement.

5.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

The same as described in section 4.2.

5.3. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Measurement Result

Test Data Criteria
In any 100 KHz Bandwidth Outside the At least -30dBc than the limit
frequency band in which the spread spectrum Specified on the BOTTOM PASS
intentional radiator is operating, the radio frequency Channel
power that is produce by the intentional radiator
shall be at least 30 dB below that in 100KHz
bandwidth within the band that contains the highest
level of the desired power. At least -30dBc than the limit PASS

In addition, radiation emissions which fall in the
restricted bands, as defined in 815.205(a), must also
comply with the radiated emission limits specified
in§15.209(a))

Specified on the TOP Channel
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE

OF 802.11b FOR MODULATION IN LOW CHANNEL

‘w Keysight Spectrum Analyzer - Swept SA

i RF 500 AC |

Marker 1 770.619687323 MHz )
PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 30 dB

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

Mkr1 770.62 MHz
-58.737 dBm

=R BRI
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

i ot ottt it o Loui bt Lo th i Ll L O L Mkr—RefLvl
T —
Start 0.0300 GHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts) |
E STATUS
w Keysight Spectrum Analyzer - Swept SA ol ==

5 RF 500 AC | SENSE:INT]

Marker 1 2.397993266442 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 2.397 99 GHz
-36.453 dBm

I

YT PRI PP TITIOCFIY €1 | [reeTY QO T Py pr g Ty 4 T I TONTIN v 11 o Y[ R PP Py e

.
Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

MSG STATUS

=
=
(2]
|

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Mo
10f2

3
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Keyslght Spectrum Analyzer - Swept SA
RF 500 AC |
Marker 1 24.435567585586 GHz

PNO: Fast ()
IFGain:Low

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr

Avg|Held:>100/100

7 Trig: Free Run
Atten: 30 dB

Mkr1 24.435 6 GHz

-47.590 dBm

10ngd|v Ref 20.00 dBm

Tttt
Mﬂﬂﬁ‘.----
[ N I A

Stop 25.00 GHz
Sweep 2.152 s (30000 pts)

STATUS

Start 248 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

= ==

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

Mkr—RefLvl

Mo
10f2

3

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE

OF 802.11b FOR MODULATION IN MIDDLE CHANNEL

Keyslght Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

RF 500 AC |

Marker 1914.216807227 MHz
PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 30 dB

Mkr1 914.22 MHz

-58.394 dBm

10ngd|v Ref 20.00 dBm

Rl PV RIS Fo oV PR YNOIY N RPTRTY T ST ATY P RNPYYR PP R T, =W JEUF T PRTFY [ . 11 v e

ol ==
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

Start 0.0300 GHz
#Res BW 100 kHz

MSG

Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

STATUS

#VBW 300 kHz
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‘s Keysight Spectrum Analyzer - Swept SA

5 RF 500 AC |

Marker 1 2.357998599953 GHz

IFGain:Low

SENSE:INT]

ALIGN AUTO |

PNO: Fast L, 1rig: FreeRun

Atten: 30 dB

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 2.358 00 GHz
-54.250 dBm

=
=
(2]
|

=R BRI

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

YT U PP PR A4 T 7Y VY ) PRI PF W T P PO ETWRr 3| P A fprepie v ey i g Mkr—RefLvl
MR —————T —————
L ——
Start 1.0000 GHz Stop 2.4000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts) —
E STATUS
w Keysight Spectrum Analyzer - Swept SA o=
i RF 500 AC | SENSE:INT] ALIGN AUTO | Peak S h
Marker 1 24.423558385280 GHz ) Avg Type: Log-Pwr S anait
PNO: Fast () Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB
Mkr1 24.423 6 GHz e
E%gBidiv Ref 20.00 dBm -47.638 dBm ——
Next Pk Left

Start 2.48 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

S
TR el

PRI gy Wy Ty

Stop 25.00 GHz
Sweep 2.152 s (30000 pts)

STATUS

Marker Delta

=
=
(2]
|

Mkr—RefLvl

Mo
10f2

3
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11b FOR MODULATION IN HIGH CHANNEL

[_ Keysight Spectrum Analyzer - Swept SA

> RF AC | SENSE:INT| ALIGN AUTO |

Marker 1 965.563852128 MHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

[E=0Eem ||
Peak Search

Mkr1 965.56 MHz e
-58.900 dBm

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
m

PO PR T S 3 V8 PR OY e ] PP PR Y PRPIT | oOE AVTF o T o TN YR T T FR 7o (o g AT 11170 78t Mkr—RefLvl

T
L am—
Start 0.0300 GHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts) ISR
MSG
[_ Keysight Spectrum Analyzer - Swept SA |EHE|@

i RF SENSE:INT] ALIGN AUTO

Marker 1 2.380026000867 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.380 03 GHz NextPeak
-52.792 dBm

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
m

mem"mwmwmmwwwl el sl o] il ol Ll L PR T - y “ MerReval
T ———
L ——
Start 1.0000 GHz Stop 2.4000 GHz 10f2

#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts)

MSG
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Keyslght Spectrum Analyzer - Swept SA

= ==

RF 500 AC |

Marker 14.923619387313 GHz
PNO:

10ngd|v Ref 20.00 dBm

1

A e T
Hﬂ“ﬂ‘.----
[N N N O A

Start 248 GHz
#Res BW 100 kHz

MSG

IFGain:Low

SENSE:INT]

ALIGN AUTO |

7 Trig: Free Run

Fast (|
™ Atten: 30 dB

#VBW 300 kHz

Peak Search

Avg Type: Log-Pwr

Avg|Hold:>100/100
Mkr1 4.923 6 GHz NextPeak
-52.629 dBm -
Next Pk Right
| Bl ]
Next Pk Left

Marker Delta

=
=
(2]
|

Mkr—RefLvl

Mo
10f2

3

Stop 25.00 GHz
Sweep 2.152 s (30000 pts)

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 802.11g FOR MODULATION IN LOW CHANNEL

Keyslght Spectrum Analyzer - Swept SA

= ==

FE 500 AC |

Marker 1842.563752 MHz

10ngd|v Ref 20.00 dBm

R YT TRV R o VNP PP SR RWUTYY SRTY BT A ST Y] PRTY W, ot I i A o

Start 0.0300 GHz
#Res BW 100 kHz

MSG

PNO:
IFGain:Low

SENSE:INT]

ALIGN AUTO

Trig: Free Run

Fast )
™ Atten: 30 dB

#VBW 300 kHz

Peak Search

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 842.56 MHz NextPeak

-59.155 dBm

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

STATUS
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‘s Keysight Spectrum Analyzer - Swept SA

5 RF 500 AC | SENSE:INT]

Marker 1 2.398226607554 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.398 23 GHz
-36.942 dBm

B A

=
=
(2]
|

=R BRI

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

mwmm'T'FWWWW'WW'WVWW’WW'mlmﬂﬂlm“w“"“‘”" i’ “ Mkr—’RevaI
T T —
Start 1.0000 GHz Stop 2.4000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts) —
E STATUS
w Keysight Spectrum Analyzer - Swept SA = ==

5 RF 500 AC | SENSE:INT]

Marker 1 24.936951698390 GHz

ALIGN AUTO |
Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB
Mkr1 24.937 0 GHz e
E%gBidiv Ref 20.00 dBm -48.106 dBm ——
Next Pk Left

60,0 Nl i) ki L el e o LMM
: [

L —m—
Start 2.48 GHz Stop 25.00 GHz 10f2

#Res BW 100 kHz

MSG

#VBW 300 kHz Sweep 2.152 s (30000 pts)

STATUS

=
=
(2]
|

Peak Search

Marker Delta
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST C
OF 802.11g FOR MODULATION IN MIDDLE CHANNEL

No.: HK1901210166E

ASE

‘w Keysight Spectrum Analyzer - Swept SA

i RF 500 AC |

Marker 1 983.800460015 MHz )
PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 30 dB

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

Mkr1 983.80 MHz
-59.145 dBm

=R BRI
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

D ou ki uc Lkl byl e bk il bl o it L o A L Mkr—RefLvl
e T T
Start 0.0300 GHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts) —
E STATUS
w Keysight Spectrum Analyzer - Swept SA ol ==

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

i RF 500 AC |

Marker 1 2.396826560885 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 2.396 83 GHz
-50.215 dBm

TP YSPA T ¥ FRTY ¥ AR VP ST -9 P o 3 TR 7§79 PR PO Py e -1

.
Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

MSG STATUS

=
=
(2]
|

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Mo
10f2

3
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Keyslght Spectrum Analyzer - Swept SA
RF 500 AC |
Marker 1 24.471595186506 GHz

PNO: Fast ()
IFGain:Low

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr

Avg|Held:>100/100

7 Trig: Free Run
Atten: 30 dB

Mkr1 24.471 6 GHz

-47.926 dBm

10ngd|v Ref 20.00 dBm

Start 2.48 GHz
#Res BW 100 kHz

MSG

Stop 25.00 GHz
Sweep 2.152 s (30000 pts)

STATUS

#VBW 300 kHz

= ==

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

Mkr—RefLvl

Mo
10f2

3

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE

OF 802.11g FOR MODULATION IN HIGH CHANNEL

[ Keysight Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

7 Trig: Free Run

PNO: Fast (5,
™ Atten: 30 dB

IFGain:Low
Mkr1 954.18 MHz

-59.354 dBm

EO dBidiv  Ref 20.00 dBm

B P T AR P TR T T A Y TP TR FReW T TWRE PO FYOR T Y P R T ey T Trem 1y 1 g

=N Ao |
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

T T
Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz
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Keyslght Spectrum Analyzer - Swept SA

RF 500 AC |

Marker 12.383246108204 GHz

IFGain:Low

Ref 20.00 dBm

10 dBidiv
Log

SENSE:INT]

ALIGN AUTO |

PNO: Fast ()

7 Trig: Free Run

Atten: 30 dB

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 2.383 25 GHz
-53.071 dBm

= ==

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

mm“muqumrmwwnmﬂmw ww""'""""‘""""' R I |.. Mkr—RefLvl
| Bl ]
---------- —
Start 1.0000 GHz Stop 2.4000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts) —
E STATUS
w Keysight Spectrum Analyzer - Swept SA ol ==
X RF 500 AC | SENSE:INT| ALTGN AUTO | e
Marker 1 24.998498849962 GHz , Avg Type: Log-Pwr et
PNO: Fast L, 1rig: FreeRun Avg|Held:>100/100
IFGain:Low Atten: 30 dB
Mkr1 24.998 5 GHz hle e
10ngdIV Ref 20.00 dBm -48.359 dBm |
Next Pk Right
| Bl ]
Next Pk Left

Start 2.48 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Stop 25.00 GHz
Sweep 2.152 s (30000 pts)

STATUS

=
=
(2]
|

Marker Delta

Mkr—RefLvl

Mo
10f2

3
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE

OF 802.11n20 FOR MODULATION IN LOW CHANNEL

‘w Keysight Spectrum Analyzer - Swept SA

I RF 50 AC |

Marker 1 920.845 2 MHz .
PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 30 dB

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

Mkr1 920.85 MHz
-58.556 dBm

=R BRI
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

b e Ll L b e L bl Mkr—RefLvl
S
Start 0.0300 GHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts) |
E STATUS
w Keysight Spectrum Analyzer - Swept SA = ==

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Held:>100/100

1 RF 500 AC |

Marker 1 2.399813327111 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 2.399 81 GHz
-36.565 dBm

mmmﬂw'“mwmmwwmw-mn'mmwmmem“' '.J
Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

MSG STATUS

=
=
(2]
|

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Mo
10f2

3
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‘w Keysight Spectrum Analyzer - Swept SA

i RF 500 AC |

Marker 1 24,990242524751 GHz )
PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 30 dB

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr

Avg|Held:>100/100

Mkr1 24.990 2 GHz
-48.886 dBm

I

Start 2.48 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.152 s (30000 pts)

MSG STATUS

=R BRI

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

=
=
(2]
|

Mkr—RefLvl

Mo
10f2

3

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11n20 FOR MODULATION IN MIDDLE CHANNEL

[_ Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

SENSE:INT|

w RF
Marker 1 862.190739691 MHz ]
PNO: Fast () 1rg: Free Run

IFGain:Low Atten: 30 dB

Mkr1 862.19 MHz
-59.688 dBm

e b b e

| =0 e |

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

[ ]
Stop 1.0000 GHz
Sweep 94.00 ms (30000 pts)

Start 0.0300 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz
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‘s Keysight Spectrum Analyzer - Swept SA

5 RF 500 AC | SENSE:INT]

Marker 1 2.399393313110 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.399 39 GHz
-49.744 dBm

=
=
(2]
|

=R BRI

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

AT TTNE T FEVIRVYY Y WX PNTYN " P TP TS TIT ¥ TYNTY T [N R arAppum e e e i Mkr—RefLvl
AT ———— —————
Start 1.0000 GHz Stop 2.4000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts) —
E STATUS
w Keysight Spectrum Analyzer - Swept SA = ==

5 RF 500 AC | SENSE:INT]

Marker 1 24.215649104970 GHz

ALIGN AUTO |
Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB
Mkr1 24.215 6 GHz e
E%gBidiv Ref 20.00 dBm -48.309 dBm ——
Next Pk Left

A

l""'”"""' | I'Il I " |I e “l"l || ” l'"“ I'M-- Mkr—RefLvl
[
.
Start 2.48 GHz Stop 25.00 GHz 10f2
#Res BW 100 kHz

MSG

#VBW 300 kHz Sweep 2.152 s (30000 pts)

STATUS

Peak Search

Marker Delta

=
=
(2]
|
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE

OF 802.11n20 FOR MODULATION IN HIGH CHANNEL

[_ Keysight Spectrum Analyzer - Swept SA

RF ac | ALIGN AUTO |
Avg Type: Log-Pwr

Avg|Hold:>100/100

SENSE:INT|

PNO: Fast () 1rg: Free Run
IFGain:Low Atten: 30 dB

Mkr1 525.56 MHz
-59.495 dBm

=
=
(2]
m

[E=0Eem ||
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

ek L e s U i i b i okt L ke L Mkr—RefLvl
T
Start 0.0300 GHz Stop 1.0000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts) ISR
s
[_ Keysight Spectrum Analyzer - Swept SA |E”E|@

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

o RF aCc |
Marker 1 2.397246574886 GHz ]
PNO: Fast () 11g: FreeRun

IFGain:Low Atten: 30 dB

Mkr1 2.397 25 GHz
-53.927 dBm

PP TIPRTNPN P T TR PO I I PP TP PR 1% B TOMER T YT WE e E -y 7o ot

=
=
(2]
m

.
Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

MSG

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Mo
10f2

a
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w Keysight Spectrum Analyzer - Swept SA ol ==
Q [ SENSE:INT] [ ALIGN AUTO | Peak S h
Marker 1 24.985739074636 GHz ) Avg Type: Log-Pwr S anait

PNO: Fast L, 1rig: FreeRun Avg|Held:>100/100 '
IFGain:Low Atten: 30 dB \

Mkr1 24.985 7 GHz hle e

E%gBidiv Ref 20.00 dBm -48.329 dBm ——

Next Pk Right

s |

Next Pk Left

Marker Delta

in
]

Mkr—CF

Mkr—RefLvl

More
Start 2.48 GHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 2.152 s (30000 pts)

MSG STATUS

Note: Two transmit chains had been tested, the chain 2 was the worst case and record in the test report.
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6. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY

6.1 MEASUREMENT PROCEDURE
(1). Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
(2). Set the EUT Work on the top, the middle and the bottom operation frequency individually.
(3). Set SPA Trace 1 Max hold, then View.

Note: The method of AVGPSD-1 in the ANSI C63.10 (2013) item 11.10 was used in this testing.

6.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
Refer To Section 4.2.

6.3 LIMITS AND MEASUREMENT RESULT

TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11b with data rate 1
Power density Limit
Channel No. (dBm/20kHz) (dBm/3kH2) Result
Low Channel 2.376 8 Pass
Middle Channel 0.920 8 Pass
High Channel 0.652 8 Pass
TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11g with data rate 6
Power density Limit
h | No. R |
Channel No (dBm/20kHz) (dBm/3kHz) esult
Low Channel -3.818 8 Pass
Middle Channel -4.291 8 Pass
High Channel -4.032 8 Pass
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TEST ITEM

POWER SPECTRAL DENSITY

TEST MODE

802.11n 20 with data rate 6.5

Power density

Power density

Power density

Channel No. Chain 1 Chain 2 Total Elli Result
(dBm/20kHz) | (dBm/20kHz) | (dBm/20kHz) (dBm/3kHz)

Low Channel -8.621 -8.048 -5.315 8 Pass

Middle Channel -7.922 -7.691 -4.795 8 Pass

High Channel -7.945 -7.186 -4.539 8 Pass
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802.11b TEST RESULT
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

[ Keysight Spectrum Analyzer Swept SA
500 AC | | SENSE:INT| ALIGN AUTO |
Marker 12. 41 1491112278 GHz . Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

(=N R
Peak Search

Mkr1 2.411 491 1 GHz NextPeak
10 dBidiv  Ref 20.00 dBm 2 376 dBm

) I R I O I
0.00 m"f"'l - “’m
L 1! o T .

Marker Delta

IJ

Mkr—CF

Mkr—RefLvl

Center 2.41200 GHz Span 30.00 MHz
#Res BW 20 kHz #VBW 62 kHz* Sweep 93.33 ms (40000 pts)

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

[ KayslghtSpectrumAnalyzer Swept SA
500 AC | | SENSE:INT| ALIGN AUTO |
Marker 12. 437958898972 GHz . Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.437 958 9 GHz NextPeak
10 dBidiv  Ref 20.00 dBm 0.920 dBm

Next Pk Right

Next Pk Left

Marker Delta

H

Mkr—CF

Mkr—RefLvl

Center 2.43700 GHz Span 30.00 MHz
#Res BW 20 kHz #VBW 62 kHz* Sweep 93.33 ms (40000 pts)
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TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

KEyslghtSpE(trumAnalyzEr Swept SA ol ==
RF 500 AC | [ SENSE:INT] ALIGN AUTO |
Peak Search

Marker 12.462988149704 GHz ) Avg Type: RM S
PNO: Fast L, 1rig: FreeRun Avg|Held:>100/100

IFGain:Low Atten: 30 dB

Mkr1 2.462 988 1 GHz NextPeak
10ngd|v Ref 20.00 dBm 0.652 dBm

o m '“mm
. J Next Pk Left

Marker Delta

_
H

Mkr—CF

Mkr—RefLvl

Center 2.46200 GHz Span 30.00 MHz
#Res BW 20 kHz #VBW 62 kHz* Sweep 93.33 ms (40000 pts)

MSG STATUS

802.11g TEST RESULT
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

[_ Keysight Spectrum Analyzer - Swept SA
> RF AC | | SENSE:INT| ALIGN AUTO |
Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.412 868 1 GHz NextPeak
10 dBidiv  Ref 20.00 dBm -3.818 dBm

-MAILIJI. 1 lIII U |L|J| llx xll | ||H. “1{ a{ M nl,lllu T ul.l.lx IIJ II

r B
_----ﬂ

Next Pk Right

Next Pk Left

Marker Delta

IJ

Mkr—CF

Mkr—RefLvl

More
Center 2.41200 GHz Span 30.00 MHz 10f2
#Res BW 20 kHz #VBW 62 kHz* Sweep 93.33 ms (40000 pts)
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TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

Keyslght Spectrum Analyzer - Swept SA

RF 500 AC |

Marker 12.444489312233 GHz

PNO: Fast ()
IFGain:Low

SENSE:INT] ALIGN AUTO
Avg Type: RMS

Avg|Held:>100/100

7 Trig: Free Run
Atten: 30 dB

Mkr1 2.444 489 3 GHz
E%gBidiv Ref 20.00 dBm -4.291 dBm

on --Mlll ol ||l Iu lln .I.l lIu lln | .||.||. I|L|1|| |||J lllu [T LA I--

Center 2.43700 GHz
#Res BW 20 kHz

Span 30.00 MHz
Sweep 93.33 ms (40000 pts)

MSG STATUS

#VBW 62 kHz*

= ==
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

IJ

Mkr—CF

Mkr—RefLvl

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

Keyslght Spectrum Analyzer - Swept SA

RF 500 AC |

Marker 12.469490812270 GHz

PNO: Fast ()
IFGain:Low

SENSE:INT] ALIGN AUTO |
Avg Type: RMS

Avg|Held:>100/100

7 Trig: Free Run
Atten: 30 dB

Mkr1 2.469 490 8 GHz
E%gBidiv Ref 20.00 dBm -4.032 dBm

00 --m“ .hllllnl Il .Iu ‘Il. &Iu | .||.|. L'y JIL ||. AR rljlllll I.I PP I--

Span 30.00 MHz
Sweep 93.33 ms (40000 pts)

MSG STATUS

Center 2.46200 GHz

#Res BW 20 kHz #VBW 62 kHz*

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

IJ

Mkr—CF

Mkr—RefLvl

More
10f2
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802.11n 20 TEST RESULT AT CHAIN 1

Report No.: HK1901210166E

TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

=R

| Keysight Spectrum Analyzer - Swept 54

RF 5080 AC | CORREC |

Marker 1 2.419487812195 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

SENSE:INT] | ALIGN AUTO \
Avg Type: RMS

Avg|Hold:>100/100

Mkr1 2.419 487 8 GHz
10 gsmw Ref 10.00 dBm -8.621 dBm

O
I 0 N L o I
g
i -

B BN
JEUT .5 R
I
I I O I
[T ]

Center 2.41200 GHz

Res BW 20 kHz #VBW

62 kHZ*

Span 30.00 MHz
Sweep 93.33 ms (40000 pts

Peak Search

Next Peak
| e |

Next PK Right
| sl e |

Next Pk Left

STATUS

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

| Keysight Spectrum Analyzer - Swept 54

=R

RF 500 AC | CORREC |

Marker 1 2.444489312233 GHz
PNO: Fast (]
IFGain:Low

10 dB/div. Ref 10.00 dBm
Log

SENSE:INT)

ALIGN AUTO |

7 Trig: Free Run
Atten: 20 dB

Avj Type: RMS
Avg|Hold:>100/100

Mkr1 2.444 489 3 GHz
-7.922 dBm

Peak Search

NextPeak

B
Next Pk Right
[

Next Pk Left

 p——
'
IR . B R .

VYL S R R Y

I T O O O D .

Center 2.43700 GHz Span 30.00 MHz
#Res BW 20 kHz Sweep 93.33 ms (40000 pts

STATUS

#VBW 62 kHz*
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TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

=R

e Keysight Spectrum Analyzer - Swept SA

jLXI RF 500 AC | CORREC | SENSE:INT) ALIGN AUTO | ey c—
Marker 1 2.469488562214 GHz ) Avg Type: RMS
PNO: Fast i, T1rig: FreeRun Avg|Held:>100/100
o

IFGain:Low Atten: 20 dB

Mkr1 2.469 488 6 GHz NextPeak
10d8iciv__Ref 10.00 dBm -7 045 dBm |

og

e,y
I N N S R L T
A . (S N O T . W

Next Pk Left

g N
B —
I

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

802.11n 20 TEST RESULT AT CHAIN 2
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

| Keysight Spectrum Analyzer - Swept 54

RF 500 AC [ CORREC | SENSE:INT] | ALIGN AUTO |
Marker 1 2.418276531913 GHz ) Avg Type: RMS

PNO: Fast (] Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

=R
Peak Search

Mkr1 2.418 276 5 GHz NextPeak
1L%gB!div Ref 10.00 dBm _8.048 dBm I

o
R R R A A
I O N R N B W
LA S O O O I B

I
I I O I
[T ]

Center 2.41200 GHz Span 30.00 MHz
#Res BW 20 kHz #VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

=R

e Keysight Spectrum Analyzer - Swept SA

L1 RF 500 AC | CORREC | SENSE:INT, ALIGN AUTO | e —
Marker 1 2.443278031951 GHz ) Avg Type: RMS
PNO: Fast i, T1rig: FreeRun Avg|Held:>100/100
o
IFGain:Low Atten: 20 dB

Mkr1 2.443 278 0 GHz NextPeak
10d8iciv__Ref 10.00 dBm 2 691 dBm |

og

(R
i —
| - |

O O

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

o Keysight Spectrum Analyzer - Swept SA =
jLxI RF 500 AC | CORREC | SENSE:INT) ALIGN AUTO ‘ Tt
Marker 1 2.468277281932 GHz ) Avg Type: RMS
PNO: Fast i, T1rig: FreeRun Avg|Held:>100/100
o
IFGain:Low Atten: 20 dB

Mkr1 2.468 277 3 GHz NextPeak
10d8iciv__Ref 10.00 dBm "7 186 dBm |

g
L O O TR P |
HE LALAANAN | RAAAARAIA RALURAN A KAL)

I A [—
IR I I R T

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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7. RADIATED EMISSION
7.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1IMHz RBW and 3MHz VBW for peak reading. Place the measurement
antenna away from each area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source of emissions at
each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation pattern
of the emission and staying aimed at the emission source for receiving the maximum signal. The final
measurement antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the
recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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7.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

| RX Antenna
-l 3m |

Metal Full Soldered Ground Plane

o
el
Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

! 3
i—‘ 3m ——
1]

T

1
Metal Full Soldered Ground Plane

] o0

Spectrum Analyzer i
System Simulator P hyzer / Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz
2

e

Ant. feed
point
R —_— D
% 3'" D'E 1-4m

Metal Full Soldered Ground Plane

B . ==

System Simulator



\ihe/

7.3. LIMITS AND MEASUREMENT RESULT
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15.209(a) Limit in the below table has to be followed

Report No.: HK1901210166E

Frequencies

Field Strength

Measurement Distance

(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30

30~88 100 3

88~216 150 3
216~960 200 3
Above 960 500 3

Note: All modes were tested For restricted band radiated emission,

the test records reported below are the worst result compared to other modes.

7.4. TEST RESULT

RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.
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RADIATED EMISSION BELOW 1GHZ

EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2412MHZ Antenna Horizontal
66.9 dBu¥/m
Limit: —_—
Margin:

27

-13

B :

-

(5}

4

AmmIE e St

[

30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 206.00 1000.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬂ:;ﬂf DLZ?_:E Comment
MHz dBuV dBulm dBuV/m dBuVim | dB cm degres
1 39.7000 13.12 2061 33.73 40.00 |-627 | peak
2 127.0000 | 17.39 19.57 36.96 43.50 |-6.54 | peak
3|V | 2159187 | 2084 18.50 39.34 4350 |-418 | peak
4 | 1| 403.4500 | 1576 2549 41.25 45.00 | 475 | peak
5 5942186 | 10.10 2969 39.79 46.00 |-621 | peak
g | * | 903.0000 G.39 3595 42.35 45.00 | -365 | peak

RESULT: PASS
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 :
Test Mode 2412MHZ Antenna Vertical
66.9 dBu¥/m
Limit: _
Margin:

—

4 2]
| 5
? 3 WWW
27
-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
i . Antenna| Table
Freq. Readin Factor |Measurement| Limit | Owver B
No. [ME i g Detector | Height | Degree Comment
’ MHz dBuV dBuV/m dBuV!m dBuV/m | dB cm degres
111 39.7000 16.12 2061 36.T3 40.00 [-3.27 | peak
2 127.0000 | 16.42 1957 35.99 4350 |-7T51 | peak
3 2466333 | 1656 2028 36.84 46.00 [-9.16 | peak
4 |V | 4034500 | 18.90 2549 42.39 46.00 |-361 | peak
5 5457166 | 11.35 2858 39.91 46.00 [-6.09 | peak
6 | * | 9450333 6.08 3647 43.45 4600 |-255| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.

3. All test modes had been pre-tested. The 802.11b at low channel is the worst case and recorded in the report.
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RADIATED EMISSION ABOVE 1GHZ

Report No.: HK1901210166E

EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2419MHZ Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuv) (dB) (dBuV/m) (dBpV/m) (dB)
4824.098 44.25 3.72 47.97 74 -26.03 peak
4824.068 41.47 3.72 45.19 54 -8.81 AVG
7236.036 43.69 8.15 51.84 74 -22.16 peak
7236.117 40.32 8.15 48.47 54 -5.53 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2412MHZ Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHZ) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4824.060 45.09 3.72 48.81 74 -25.19 peak
4824.053 40.38 3.72 44.1 54 -9.9 AVG
7236.088 44.72 8.15 52.87 74 -21.13 peak
7236.105 39.93 8.15 48.08 54 -5.92 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2437MHZ Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB)
4874.056 44.22 3.75 47.97 74 -26.03 peak
4874.022 40.91 3.75 44.66 54 -9.34 AVG
7311.104 43.05 8.16 51.21 74 -22.79 peak
7311.047 39.76 8.16 47.92 54 -6.08 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2437MHZ Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuV) (dB) (dBuVv/m) (dBuV/m) (dB)
4874.076 46.94 3.75 50.69 74 -23.31 peak
4874.065 42.03 3.75 45.78 54 -8.22 AVG
7311.039 43.31 8.16 51.47 74 -22.53 peak
7311.070 37.19 8.16 45.35 54 -8.65 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2469MHZ Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpV/m) (dB)
4924.061 46.84 3.81 50.65 74 -23.35 peak
4924.071 42.41 3.81 46.22 54 -7.78 AVG
7386.024 45.25 8.19 53.44 74 -20.56 peak
7386.055 40.01 8.19 48.2 54 -5.8 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2462MHZ Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuVv/m) (dB)
4924.033 44.94 3.81 48.75 74 -25.25 peak
4924.113 40.47 3.81 44.28 54 -9.72 AVG
7386.083 42.86 8.19 51.05 74 -22.95 peak
7386.027 36.24 8.19 44.43 54 -9.57 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

RESULT: PASS
Note:

Other emissions from 1G to 25 GHz are considered as ambient noise. No recording in the test report.
Factor = Antenna Factor + Cable loss - Amplifier gain, Over=Measure-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

All test modes had been pre-tested. The 802.11b mode is the worst case and recorded in the report.
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8. BAND EDGE EMISSION
8.1. MEASUREMENT PROCEDURE
Radiated restricted band edge measurements

The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting

8.2. TEST SET-UP

same as 7.2

Note:
1. Factor=Antenna Factor + Cable loss - Amplifier gain. Field Strength=Factor + Reading level
2. The factor had been edited in the “Input Correction” of the Spectrum Analyzer. So the Amplitude of test
plots is equal to Reading level plus the Factor in dB. Use the A dB(uV) to represent the Amplitude. Use
the F dB(uV/m) to represent the Field Strength. So A=F.
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8.3. TEST RESULT
EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mod 802.11b with data rate 1 - Horizontal
es oae ntenna orizonta
2412MHZ
PK
s Keysight Spectrum Analyzer - Swept SA =3 o =
12 RF \C SENSE:INT]| ALIGN AUTO |
PNO: Fast (,) 1rig: Free Run Avg|Hold:>100/100 o
IFGain:Low #Atten: 20 dB \
NextPeak
10 dBidiv__ Ref 106.00 dBpv | |
Next Pk Right|
[ e |
Next Pk Left
2|
Marker Delta
=
Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts) MKr—CF
MKR| MODE! TRC| SCL| X Y FUNCTION FUNCTION WIDTH -
S N [1[f[ 241338GHz| 102466dBuv| | | B i v |
gl}]nnm-}mm—
]
Mkr—RefLvl
=
More
! ! | | |} i
d N W————
AV
a Keysight Spectrum Analyzer - Swept SA (o5
12 RF \C SENSE:INT]| ALIGN AUTO |
frvg Type: RIS ot
PNO: Fast (,) 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
NextPeak
10 dBidiv__ Ref 106.00 dBpV | |
Log
Next Pk Right|
[ e |
Next Pk Left
2|
Marker Delta
=
Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts) MKr—CF
MKR| MODE! TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
S N [1[f[ 241355GHz| ©99468dBuv| | | |
PA N [1[f[ 23000000GHz[ 47388dBwv] [ [ ]
- ]
Mkr—RefLvl
=
More
11| I I e ) N i
d N W————

RESULT: PASS
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1 .
Test Mode Antenna Vertical
2412MHZ
PK
' Keysight Spectrum Analyzer - Swept SA = -E =]
] RF AC SENSE:INT] | ALTGN AUTO Peak S h
Marker 1 2.413273273273 GHz ) Avg Type: Log-Pwr
N Eant Trig: Free Run Avg|Hold:>100/100 "
IFGain:Low #Atten: 20 dB
NextPeak
Ell),dBldiv Ref 106.00 dBpV | e m———|
Next Pk Right|
e
Next Pk Left
=
Marker Delta|
e ——
Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts) Mkr—CF
MKR| MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
S N [1[f[  241327GHz[ 100373éBwv| | [ g
PA N [1[f[  23900000GHz[ 5383a4gBwv| [ [ ]
3 - I I Mkr—RefLvl
] I
I ) A N A et
Em——
More
. /| | | 1oH
‘ - L VO——
MSG STATUS
AV
' Keysight Spectrum Analyzer - Swept SA = -E =]
SENSE:INT] | ALTGN AUTO
Avg Type: RMS Peak Search
Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB
NextPeak
=
Next Pk Right|
e
Next Pk Left
=
Marker Delta|
e ——
Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts) Mkr—CF
MKR| MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
d N [1[f[  241300GHz[ o74t6eéBwv| | [ g
PA N [1[f[  23900000GHz[ 45584¢Bwv| [ [ ]
3 - I I Mkr—RefLvl
] I
I ) A N A et
Em——
More
. /| | | 1oH
‘ - L VO——
MSG STATUS

RESULT: PASS
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1 .
Test Mode Antenna Horizontal
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

- E SENSE:INT| [ ALIGN AUTO

Marker 1 2.463413413413 GHz ) Avg Type: Log-Pwr
PNO: Fast (. Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)

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

1 IIIIIII___
PN (17 248350 GHz s6067gBWV [ [ ]
a  r 0 1

E@
ol
[

Marker 1

= =
2 ]
5 5
= =
@ o
£ 5
w N

=
a
5
=
]
3
S

[ ALIGN AUTO
Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)

= z

2 s ) ] = =
X

- = x I 8 8
= X bl o - = = =
| o @ @
@ (=] 5] 2 ] 5 5
=] E x Na =) o
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1 .
Test Mode Antenna Vertical
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

L C SENSE:INT] | ALTGN AUTO
Marker 1 2.463313313313 GHz ) Avg Type: Log-Pwr
PNO: Fast () 1Mg° Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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SENSE:INT] | ALIGN AUTO
Avg Type: RMS
2 [w)] Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode g Antenna Horizontal
2412MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

- E SENSE:INT| [ ALIGN AUTO
Marker 1 2.414924924925 GHz ) Avg Type: Log-Pwr
PNO: Fast (. Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts)
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Peak Search
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[ ALIGN AUTO
Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts)
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode g Antenna Vertical
2412MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

L C SENSE:INT] | ALTGN AUTO
Marker 1 2.415585585586 GHz ) Avg Type: Log-Pwr
PNO: Fast () 1Mg° Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts)
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[ ALIGN AUTO
Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.42500 GHz
Sweep 1.066 ms (1000 pts)
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EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode g Antenna Horizontal
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

- E SENSE:INT| [ ALIGN AUTO
Marker 1 2.464814814815 GHz ) Avg Type: Log-Pwr
PNO: Fast (. Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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e Keysight Spectrum Analyz A

| ALIGN AUTO
Avg Type: RMS
: [w)] Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)

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

1 IIIIIII___
PN (17 248350 GHz 43445dB0v [ ]
- 1

(= &=
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

10f2




\ihe/

Page 59 of 69 Report No.: HK1901210166E
EUT 4K UST Laser Projector Model Name VA-LT002
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode g Antenna Vertical
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

- x SENSE:INT| [ ALIGN AUTO
Marker 1 2.464714714715 GHz ) Avg Type: Log-Pwr
PNO: Fast (. Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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[ ALIGN AUTO
Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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Report No.: HK1901210166E

EUT 4K UST Laser Projector Model Name VA-LT002

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Horizontal
2412MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA
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Avg Type: Log-Pwr
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Sweep 1.066 ms (1000 pts)

I@
ol
[

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

G N [1]f] 241542 GHz|  103. EMdB v [ ]
Pl N [1]f] 2.390 00 GHz 60048gBwV [ [ ]
a  r 0 1

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

10f2

SENSE:INT] | ALTGN AUTO
Avg Type: RMS
Avg[Hold:>100/100

PNO: Fast (,) 1rig: Free Run
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Report No.: HK1901210166E

EUT 4K UST Laser Projector Model Name VA-LT002

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Vertical
2412MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA
C
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Avg Type: Log-Pwr
Avg[Hold:>100/100
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IFGain:Low © #Atten: 20 dB
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| ALIGN AUTO
Avg Type: RMS
Avg[Hold:>100/100

PNO: Fast (,) 1rig: Free Run
IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV
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Sweep 1.066 ms (1000 pts)
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Report No.: HK1901210166E

EUT 4K UST Laser Projector Model Name VA-LT002

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Horizontal
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

SENSE:INT] | ALTGN AUTO
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Report No.: HK1901210166E

EUT 4K UST Laser Projector Model Name VA-LT002

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Vertical
2462MHZ

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA

SENSE:INT] | ALTGN AUTO
Avg Type: Log-Pwr
Avg[Hold:>100/100

0 C
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#Atten: 20 dB

1%gBldiv Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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| ALIGN AUTO
Avg Type: RMS
Avg[Hold:>100/100

-, ) Trig: Free Run

IFGain:Low #Atten: 20 dB

EO dBidiv__ Ref 106.00 dBpV

Stop 2.50000 GHz
Sweep 1.066 ms (1000 pts)
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9. FCC LINE CONDUCTED EMISSION TEST
9.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Report No.: HK1901210166E

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

9.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

=80cm

\ a0cm
40cm

ankm LIS

. ——
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9.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All'l/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC 5V power from adapter which received AC120V/60Hz power from a LISN.

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

9. The test mode(s) were scanned during the preliminary test.

o gk wbd

©

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

9.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

3. The test data of the worst case condition(s) was reported on the Summary Data page.
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9.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
Line Conducted Emission Test Line 1-L
FCCPART 15 BCLASE BIL)

120,

1

10

a0.

aa
:
i T——
§ —

Fragquancy{Hz]

1 DU1545 4564 10.03 EST7E 201 PK
2 DU1350 4783 10.03 B382 15.97 PE
2 02580 4203 10.02 E1.50 18,47 PK
4 03255 35.88 10.05 5857 2259 PK
-] 29560 3268 10.21 S6.00 23.32 PE
E 150485 45.78 0.05 EDOD 14.22 PK

1 01530 10.03 44.00 55.54 21.54 36.10 55.64 15.74
2 0.1942 10.03 46.28 §3.86 17.60 4038 53.66 13.51
3 0.2538 10.04 40.868 §1.47 20.58 36.28 S51.47 15.18
2 0.3248 10.08 35.27 59.58 24.31 055 49.58 19.03
3 2.9851 10.22 27.74 56.00 268.26 21.68 46.00 24.31
[} 151815 095 4111 50.00 16.68 33.T6 S0.00 16.24




Level[dBuv]
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Line Conducted Emission Test Line 2-N

FCCPART 16 BCLASS B[N}

Report No.: HK1901210166E

wTv.wm.

1%&“‘{

Frequency{Hz]

30M

1 RE ] 45.77 10.03 EE.0D0 18.23 PK
2 01350 4328 10.03 B382 18.54 P
2 02580 40.E0 10.02 E1.50 20,70 P
4 2337 6 10.18 5600 21.84 PK
=] 153105 45.38 0.95 E0U0D 14.62 PK
E 235275 4278 10.21 EDOD 17.24 PK

1 Q1503 10.02 2478 55.08 21.23 36.62 S55.08 18.38
2 01524 10.02 A7A7 53.84 16.67 41.50 53.84 12.34
3 02536 10.02 241.72 51.44 18.72 36.85 S1.44 14.45
2 23261 10.18 28.18 56.00 27.81 2118 46.00 2488
5 1544192 5.97 40.21 50.00 18.75 33.84 S0.00 16.0E
& 235561 i0.21 3786 50.00 22.04 26.58 S0.00 23.12

RESULT: PASS

Note: All the test modes had been tested, the mode 1 was the worst case. Only the data of the worst case
would be record in this test report.
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
FCC RADIATED EMISSION TEST SETUP BELOW 1GHZ
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FCC LINE CONDUCTED EMISSION TEST SETUP

| I

----END OF REPORT----



