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1. GENERAL INFORMATION

1.1 CLIENT INFORMATION

Applicant: Asian Express Holdings Limited
Address of Applicant: Room 1702 Sino Centre 582 - 592 Nathan Road Mongkok Kowloon Hong Kong
Manufacturer: Asian Express Holdings Limited

Address of Manufacturer:

Room 1702 Sino Centre 582 - 592 Nathan Road Mongkok Kowloon Hong Kong

1.2 EUT INFORMATION

1.2.1 General Description of EUT
Product Name: Micro Video Drone
Model No.: BKST003
Add. Model No.: BKST004
Trade Mark: N/A
DUT Stage: Production Unit

EUT Supports Function:

General 2.4GHz Technique

3.7V=140mAh Lithium-ion Polymer Rechargeable Battery (Power the by

Power Supply: USB port/AC adapter).
Software Version: N/A
Hardware Version: N/A

Sample Received Date:

March 30, 2017

Sample Tested Date:

March 30, 2017 to April 6, 2017

Note: The test data is gathered from a production sample, provided by the manufacturer. The appearance of
others models listed in the report is different from main-test model BKST003, but the circuit and the electronic
construction do not change, declared by the manufacturer.

1.2.2 Description of Accessories

Battery
Trade Mark: N/A
Model No.: N/A
Battery Type: Lithium-ion Polymer Rechargeable Battery
Rated Voltage: 3.7 Vdc
Limited Charge Voltage: 4.4 Vdc
Rated Capacity: 140 mAh
Manufacturer: N/A

Cable
Trade Mark: N/A
Model No.: N/A
Description: USB Micro-B Plug Cable
Cable Type: Unshielded without ferrite
Length: 0.6 Meter

1.3 PRODUCT SPECIFICATION SUBJECTIVE TO THIS STANDARD

Frequency Range:

2405 MHz to 2476 MHz

Modulation Technique:

Frequency Hopping Spread Spectrum(FHSS)

Type of Modulation:

GFSK

Number of Channels:

25

FCC ID: VLESTO03R
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Channel Separation: =2 MHz
Antenna Type: Integral Antenna
Antenna Gain: 1.9 dBi
Maximum Field Strength: | 79.03 dBuV/m
Normal Test Voltage: 3.7 Vdc

1.4 OTHER INFORMATION

Operation Frequency Each of Channel

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2405 MHz 8 2433 MHz 15 2452 MHz 22 2470 MHz
2 2413 MHz 9 2437 MHz 16 2455 MHz 23 2472 MHz
3 2422 MHz 10 2440 MHz 17 2457 MHz 24 2474 MHz
4 2424 MHz 11 2442 MHz 18 2460 MHz 25 2476 MHz
5 2426 MHz 12 2445 MHz 19 2462 MHz
6 2428 MHz 13 2447 MHz 20 2465 MHz
7 2430 MHz 14 2450 MHz 21 2467 MHz

1.5 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested with associated equipment below.
1) Support Equipment

Description Manufacturer Model No. Serial Number Supplied by
Notebook Lenovo B40-80 MP12NEQ6 UnionTrust

2) Support Cable
Cable No. Description Connector Length Supplied by

1.6 TEST LOCATION

Sub-contact laboratory for testing

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New
District, Shenzhen, China 518109

Telephone: +86 (0) 755 2823 0888

Fax: +86 (0) 755 2823 0886

Compliance Certification Services (Shenzhen) Inc.

Address: No.10-1 Mingkeda Logistics Park, No.18 Huanguan South RD. Guan lan Town, Baoan Distr, Shenzhen,
Guangdong, China.
Telephone: +86 (0) 755 28055000 Fax: +86 (0) 755 29055221

FCC ID: VLESTO03R
TTRF15.249_V2 ©2017Intertek



Intertek
- Page 6 of 33 Report No.: 170400775SHA-001

1.7 TEST FACILITY

Shenzhen UnionTrust Quality and Technology Co., Ltd.

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

CNAS-Lab Code: L9069

The measuring equipment utilized to perform the tests documented in this report has been calibrated once a
year or in accordance with the manufacturer's recommendations, and is traceable under the ISO/IEC/EN 17025
to international or national standards. Equipment has been calibrated by accredited calibration laboratories.

IC-Registration No.: 21600-1

The 3m Semi-anechoic chamber of Shenzhen UnionTrust Quality and Technology Co., Ltd. has been registered
by Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration No.:
21600-1.

Compliance Certification Services (Shenzhen) Inc.

FCC Registration Number is 441872.

1.8 DEVIATION FROM STANDARDS

None.

1.9 ABNORMALITIES FROM STANDARD CONDITIONS

None.

1.100THER INFORMATION REQUESTED BY THE CUSTOMER

None.

1.11MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
Product as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.

No. Item Measurement Uncertainty
1 Conducted emission 9KHz-150KHz +3.2878 dB
2 Conducted emission 150KHz-30MHz +3.2878 dB
3 Radiated emission 30MHz-200Hz +3.8928 dB
4 Radiated emission 200MHz-1GHz +3.8753 dB
5 Radiated emission 1GHz-8GHz +5.3112 dB
6 Radiated emission Above 8GHz +5.3493 dB

FCC ID: VLESTO03R
TTRF15.249_V2 ©2017Intertek
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2. TEST SUMMARY

FCC 47 CFR Part 15 Subpart C Test Cases

Test Item Test Requirement Test Method Result
Antenna Requirement | T CC 47 CFR Pa';t; SO%“bpa” C Section | ANSI C63.10-2013 PASS
Conducted Emission | FCC 47 CFR Paqt; gos;“bpa“ CSection | ANSICE3.10-2013 | PASSM®?

FCC 47 CFR Part 15 Subpart C Section
15.249 (a)/15.209

FCC 47 CFR Part 15 Subpart C Section

Radiated Emission ANSI C63.10-2013 PASSNote2

Restricted bands around

fundamental frequency ANS| C63.10-2013 PASSNt?

(Radiated Emission) 15.249(a)/15.205
20dB Occupied FCC 47 CFR Part 15 Subpart C Section Note3
Bandwidth 15.215 (c) ANSI C63.10-2013 PASS

Note:

1) N/A: In this whole report not application.

2) Subcontract to Compliance Certification Services (Shenzhen) Inc.

3) Subcontract to Shenzhen UnionTrust Quality and Technology Co., Ltd.

FCC ID: VLESTO03R
TTRF15.249_V2 ©2017Intertek
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3. EQUIPMENT LIST

Radiated Emission Test Equipment List 966(1)
- Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd, yyyy) (mm dd, yyyy)
v Amplifier HP 8447D 2944A08999 Feb. 12, 2017 Feb. 11, 2018
v Antenna SCHAFFNER CBL6143 5082 Feb. 12, 2017 Feb. 11, 2018
v Turn Table N/A N/A N/A N.C.R N.C.R
EMI TEST ROHDE&SCHW
|v RECEIVER ARZ ESPI 101026 Feb. 12, 2017 Feb. 11, 2018
v Tempiv{e';':rm'd'ty Anymetre JRI13 N/A Feb. 15,2017 | Feb. 14,2018
v Test S/IW FARAD EZ-EMC/ CCS-03A1
Radiated Emission Test Equipment List 966(2)
. Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd, yyyy) (mm dd, yyyy)
] PSA Series Agilent E4446A | US44300399 | Feb. 17,2017 | Feb. 16,2018
Spectrum Analyzer
™ High Noise Amplifier Agilent 8449B 3008A01838 Feb. 11, 2017 Feb. 10, 2018
~ Horn Antenna SCHW’?(RZBEC BBHA9120 D286 Feb. 12, 2017 Feb. 11, 2018
v Board-Band Homn Schwarzbeck BBHA 9170-497 Feb. 11,2017 | Feb. 10,2018
Antenna 9170
v Turn Table N/A N/A N/A N.C.R N.C.R
v Controller Sunol Sciences SC104V 022310-1 N.C.R N.C.R
™ Controller CT N/A N/A N.C.R N.C.R
™ Antenna Tower SUNOL TLT2 N/A N.C.R N.C.R
v Tempivfe':'é‘rm'd'ty Anymetre JRI13 N/A Feb. 15,2017 | Feb. 14,2018
|v Test S/IW FARAD LZ-RF / CCS-SZ-3A2
Conducted Emission Test Equipment List
. Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd, yyyy) (mm dd, yyyy)
EMI TEST ROHDE&SCHW
™ RECEIVER ARZ ESCI 100783 Feb. 11, 2017 Feb. 10, 2018
] LISN(EUT) ROHDES‘ZSCHW ENV216 | 101543-WX | Feb. 11,2017 | Feb. 10,2018
™ LISN EMCO 3825/2 8901-1459 Feb. 12, 2017 Feb. 11, 2018
v Temp,'vfe';':rm'd'ty VICTOR HTC-1 N/A Feb. 15,2017 | Feb. 14,2018
|v Test S/IW FARAD EZ-EMC/ CCS-3A1-CE
RF Conducted Test Equipment List
. Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd, yyyy) (mm dd, yyyy)
v Exﬁniﬁ’;fz";“m KEYSIGHT N9O10A | MY51440197 | Dec. 22,2016 | Dec. 22, 2017

FCC ID: VLESTO03R
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4. TEST CONFIGURATION
4.1ENVIRONMENTAL CONDITIONS FOR TESTING

4.1.1

9 of 33 Report No

Normal or Extreme Test Conditions

.2 170400775SHA-001

Environment Parameter Selected Values During Tests
. Ambient
Test Condition = =
Temperature (°C) Voltage (V) Relative Humidity (%)
NT/NV +15 to +35 3.7 20to 75
Remark:
1) NV: Normal Voltage; NT: Normal Temperature
4.1.2 Record of Normal Environment
Temperature Relative Humidity Pressure
Test Item o Tested b
(°C) (%) (Kpa) y
Conducted Emission 27 46 100.2 Evan ai
Radiated Emission 27 46 100.2 Evan ai
Restricted bands around
fundamental frequency 27 46 100.2 Evan ai
(Radiated Emission)
20dB Occupied Bandwidth 24 1 65 99.8 Tiny You
4.2TEST CHANNELS
Type of Modulation Tx/Rx Frequency Test RF Channel Lists
Lowest(L) Middle(M) Highest(H)
GFSK 2405 MHz to 2476 MHz Channel 1 Channel 13 Channel 25
2405 MHz 2447 MHz 2476 MHz
4. 3EUT TEST STATUS
Modulation Mode Tx Function Description
GFSK 1Tx Keep the EUT in contmuogsly trans_m|tt|ng or receiving with
modulation test single.
4 4TEST SETUP

4.4.1

For Radiated Emissions test setup

b m

Antenna Tower

Figure 1. Below 30MHz

Figure 2. 30MHz

to 1GHz

FCC ID: VLESTO03R
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iy

Antenna Tower

Controller

Figure 3. Above 1GHz

4.4.2 For Conducted Emissions test setup

Figure 3. Conducted Emissions setup

Shielding Room

TAEUE EEm
d AE
/ —
,

80em

Test Receiver

I
AC Mains
‘ﬁ LISNT I:I

4 LISN2 I—-A(‘.\mm

Ground Reference Plane

4.4.3 For Conducted Emissions test setup

Spectrum Analyzer

I |
FdnN |

~]
|

= (o o |

o |
(=

Non-Conducted Table

Ground Reference Plane

FCC ID: VLESTO03R
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4.5SYSTEM TEST CONFIGURATION

For emissions testing, the equipment under test (EUT) setup to transmit continuously to simplify the
measurement methodology. Care was taken to ensure proper power supply voltages during testing. During
testing, radiated emission were performed with the EUT set to transmit at the channel with highest output power
as worst-case scenario. It was powered by a 3.7Vdc rechargeable Li-on battery. Only the worst case data were
recorded in this test report.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna height and
polarization are varied during the search for maximum signal level. The antenna height is varied from 1 to 4
meters. Radiated emissions are taken at three meters unless the signal level is too low for measurement at that
distance. If necessary, a pre-amplifier is used and/or the test is conducted at a closer distance. Therefore, all
final radiated testing was performed with the EUT in (see table below) orientation.

Frequency Mode Antenna Port Worst:c_asg axis
positioning
Above 1GHz 1TX Chain 0 Y axis

All readings are extrapolated back to the equivalent three meter reading using inverse scaling with distance.
Analyzer resolution is 100 kHz or greater for frequencies below 1000 MHz. The resolution is 1 MHz or greater for
frequencies above 1000 MHz. The spurious emissions more than 20 dB below the permissible value are not
reported.

Radiated emission measurement were performed from the lowest radio frequency signal generated in the device
which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency or to 40 GHz, whichever
is lower.

FCC ID: VLESTO03R
TTRF15.249_V2 ©2017Intertek
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4.6DUTY CYCLE
b Average
Type of On Time Period Duty Cycle | Duty Cycle | Minimum Factc‘f’r
Modulation (msec) (msec) (linear) (%) VBW
(dB)
(kHz)
GFSK 0.266 0.400 0.67 66.50 3.76 -3.48
Remark:

1) Duty cycle= On Time/ Period;

2) Duty Cycle factor = 10 * log(1/ Duty cycle);
3) Average factor = 20 log,o Duty Cycle.

The test plot as follows

Agilent Spectrum Analyzer - Swept SA

e nilslicnosncE Bl |

SEMSE:INT| SOURCE OFF ALIGNAUTD 07:00:35 Pr

Marker 3 A 400.000 ys Avg Type: Log-Pwr TRACE
PNO: Fast —»— 1rig: Free Run Avg|Held: 111
IF Gain:Low Atten: 10 dB Select Markerb
3
1LD gBIdw Ref 0.00 dBm | |
Normal
e |
Delta
) |
Fixed>
e |
Center 2.447000000 GHz
Res BW 8 MHz Off
MKF| MODE| TRC SCL FUNCTION | FUNCTIONWIDTH FUNCTIONVALUE  »
1 m-n 266.0 us -0 T A N D —
-ll 348.0 us 3704dBm] [ T ]
3 ﬂl 1 400.0 us p99gp 000000000 3
4 [ t] 3480 us 3®704dBm] [ 0] Properties»
5 - ]
? e |
g More
10
11 I L S L .,
<
MSG
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5. RADIO TECHNICAL REQUIREMENTS SPECIFICATION
5.1 REFERENCE DOCUMENTS FOR TESTING

No. Identity Document Title
1 FCC 47 CFR Part 15 Radio Frequency Devices
> ANSI C63.10-2013 ér;ﬁ(r;lggn National Standard for Testing Unlicesed Wireless

5.2ANTENNA REQUIREMENT

Standard Requirement

15.203 Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

EUT Antenna:

Antenna in the interior of the equipment and no consideration of replacement. The gain of the antenna is 1.9
dBi.

5.3RADIATED EMISSION
Test Requirement: FCC 47 CFR Part 15.209 and 15.249
Test Method: ANSI C63.10-2014
Receiver Setup:

Frequency Detector RBW VBW Remark
0.009 MHz-0.090 MHz Peak 10 kHz 30 KHz Peak
0.009 MHz-0.090 MHz Average 10 kHz 30 KHz Average
0.090 MHz-0.110 MHz Quasi-peak 10 kHz 30 KHz Quasi-peak
0.110 MHz-0.490 MHz Peak 10 kHz 30 KHz Peak
0.110 MHz-0.490 MHz Average 10 kHz 30 KHz Average
0.490 MHz -30 MHz Quasi-peak 10 kHz 30 kHz Quasi-peak
30 MHz-1 GHz Quasi-peak 100 kHz 300 KHz Quasi-peak
Peak 1 MHz 3 MHz Peak
Above 1 GHz
Peak 1 MHz 10 Hz Average
Limits:
Spurious Emissions
Frequency (r:ifl!gvsc:{ t?rrrligttgr) Limit (dBuV/m) Remark I\g?:tsal;::eerrz:enr;t
0.009 MHz-0.490 MHz 2400/F(kHz) - - 300
0.490 MHz-1.705 MHz 24000/F (kHz) - - 30
1.705 MHz-30 MHz 30 -- -- 30
30 MHz-88 MHz 100 40.0 Quasi-peak 3
88 MHz-216 MHz 150 43.5 Quasi-peak 3
216 MHz-960 MHz 200 46.0 Quasi-peak 3
Above 1 GHz 500 54.0 Average 3
Field strength of the fundamental signal
Frequency Limit (dBuV/m @3m) Remark
2400 MHz-2483.5 MHz 94.0 Average
114.0 Peak

FCC ID: VLESTO03R
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Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency emissions is 20dB above the
maximum permitted average emission limit applicable to the equipment under test. This peak limit applies to
the total peak emission level radiated by the device.

Remark:

1. The lower limit shall apply at the transition frequencies.

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

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified above
by more than 20 dB under any condition of modulation.

Test Setup: Refer to section 4.4.1 for details.

Test Procedures:

1.  From 30 MHz to 1GHz test procedure as below:

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the highest
radiation.

2) The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

3) The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4) For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rota table table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5) The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6) If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

. Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber and change form table 0.8 meter to 1.5 meter( Above 18GHz the distance is 1 meter and table
is 1.5 meter).

2) Test the EUT in the lowest channel ,middle channel, the Highest channel

3) The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the Y axis positioning which it is worse case.

4) Repeat above procedures until all frequencies measured was complete.

Equipment Used: Refer to section 3 for details.
Test Result: Pass

FCC ID: VLESTO03R
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The measurement data as follows:
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Field Strength of the Fundamental Signal
Result (dBuV/m) | Limit (dBuV/m) | Margin (dB) | Remark | Antenna Polaxis |  Pass/Fail
Lowest Channel
73.00 94.00 -21.00 Average Horizontal Pass
76.48 114.00 -37.52 Peak Horizontal Pass
71.87 94.00 -22.13 Average Vertical Pass
75.35 114.00 -38.65 Peak Vertical Pass
Middle Channel
72.19 94.00 -21.81 Average Horizontal Pass
75.67 114.00 -38.33 Peak Horizontal Pass
73.66 94.00 -20.34 Average Vertical Pass
77.14 114.00 -36.86 Peak Vertical Pass
Highest Channel
71.78 94.00 -22.22 Average Horizontal Pass
75.26 114.00 -38.74 Peak Horizontal Pass
75.55 94.00 -18.45 Average Vertical Pass
79.03 114.00 -34.97 Peak Vertical Pass

Remark: Average Result = Peak Result + Average Factor.

Radiated Emission Test Data (9 KHz ~ 30 MHz):

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

Radiated Emission Test Data (Above 10 GHz):

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

FCC ID: VLESTO03R
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Radiated Emission Worst Test Data (30 MHz ~ 1 GHz): Highest channel
Horizontal
80.0 dBuV/m
Limit1: _—
Margin:
ol |
L s 5 %
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
. Correction I .
No. Frequency | Reading factor Result Limit Margin Remark
(MHz) (dBuV) (dB/m ) (dBuV/m) | (dBuV/m) (dB)
1* 276.3800 41.59 -9.87 31.72 46.00 -14.28 QP
2 323.9100 40.67 -9.82 30.85 46.00 -15.15 QP
3 348.1600 39.37 -9.42 29.95 46.00 -16.05 QP
4 647.8900 35.23 -5.25 29.98 46.00 -16.02 QP
5 912.7000 31.98 -2.06 29.92 46.00 -16.08 QP
6 960.2300 31.97 -0.83 31.14 54.00 -22.86 QP

FCC ID: VLESTO03R
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Vertical
80.0 dBu¥/m

Limit1: —_—

Margin:

—

10 _|—|
1 2 LUW

0.0

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

No Frequency | Reading Cof:gtc; :on Result Limit Margin Remark
’ (MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)

1 167.7400 29.97 -12.53 17.44 43.50 -26.06 QP
2 227.8800 28.50 -10.83 17.67 46.00 -28.33 QP
3 636.2500 35.23 -5.44 29.79 46.00 -16.21 QP
4* 647.8900 40.07 -5.25 34.82 46.00 -11.18 QP
5 660.5000 33.31 -4.98 28.33 46.00 -17.67 QP
6 672.1400 31.24 -4.75 26.49 46.00 -19.51 QP

FCC ID: VLESTO03R
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Radiated Emission Test Data (1 GHz ~ 10 GHz):
Lowest Channel:

Horizontal
80.0 dBu¥/m

Limit1: —_—

L=

0.0

1000.000 1900.00 2800.00 3700.00  4600.00 5500.00 640000 7300.00  8200.00 10000.00 MHz
. Correction I .
No. Frequency | Reading factor Result Limit Margin Remark
(MHz) (dBuV) (dB/m ) (dBuV/m) | (dBuV/m) (dB)
1 1504.000 46.79 -6.87 39.92 74.00 -34.08 peak
2 2107.000 48.24 -4.41 43.83 74.00 -30.17 peak
3 2521.000 47.24 -2.22 45.02 74.00 -28.98 peak
4 3088.000 45.49 -1.21 44 .28 74.00 -29.72 peak
5 4042.000 44.39 1.74 46.13 74.00 -27.87 peak
6* 4807.000 44.52 4.35 48.87 74.00 -25.13 peak

FCC ID: VLESTO03R
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Vertical
20.0 dBu¥/m

Limit1: —

T, Y
1=

, 2 MWM?WWWWWWWW

0.0

1000.000 1900.00 280000 370000 460000  5500.00 640000 730000  8200.00 10000.00 MHz
No Frequency | Reading Cof:gtc; :on Result Limit Margin Remark
’ (MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1342.000 47.86 -7.27 40.59 74.00 -33.41 peak
2 2188.000 46.21 -3.97 42.24 74.00 -31.76 peak
3 2512.000 46.36 -2.24 4412 74.00 -29.88 peak
4 3763.000 43.05 0.59 43.64 74.00 -30.36 peak
5 4483.000 42.44 3.29 45.73 74.00 -28.27 peak
6* 5644.000 43.16 5.93 49.09 74.00 -24.91 peak

FCC ID: VLESTO03R
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Middle Channel:

Horizontal

§0.0 dBu¥/m

Limit1:

Lokl
=

0.0

BWWWWNWWMMMM

1000.000 1900.00

2800.00

3700.00

4600.00

5500.00

6400.00

7300.00

8200.00

10000.00 MHz

Correction

Frequenc Readin Result Limit Margin
Ne: (I(\]IIHz) Y (dBuV)g (La;/t;’) (dBuV/im) | (dBuVim) (dg) LS
1 1297.000 | 48.38 -7 44 40.94 74.00 -33.06 peak
2 2251.000 | 4718 2362 43.56 74.00 230,44 peak
3 2521.000 | 46.77 222 44,55 74.00 22945 peak
4 2818.000 | 4631 169 44.62 74.00 22938 peak
5 3781.000 | 4458 0.67 45.25 74.00 2875 peak
6* 4681.000 | 43.30 3.94 4724 74.00 226,76 peak

FCC ID: VLESTO03R
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Vertical
80.0 dBu¥/m
Limit1: —
i
g
] 2 3 4 5
40 meww R
0.0
1000.000 1900.00 280000 370000 460000  5500.00 640000 730000  8200.00 10000.00 MHz
No Frequency | Reading Cof:gtc; :on Result Limit Margin Remark
: (MHz) (dBuV) (dB/m ) (dBuV/m) | (dBuV/m) (dB)
1 1891.000 48.96 -5.69 43.27 74.00 -30.73 peak
2 2539.000 47.94 -2.19 45.75 74.00 -28.25 peak
3 2818.000 46.98 -1.69 45.29 74.00 -28.71 peak
4 3223.000 45.08 -0.99 44.09 74.00 -29.91 peak
5 3979.000 43.98 1.50 45.48 74.00 -28.52 peak
6* 4879.000 43.53 4.59 48.12 74.00 -25.88 peak

FCC ID: VLESTO03R
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Highest Channel:

Horizontal
80.0 dBu¥/m

Limit1: —_—
Hmitt———

3 4 5 EWWMWWWMM‘”WWWM
40 WWWWW

0.0
1000.000 13900.00

2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz

No. Frequency | Reading Cof:gtc; :on Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1621.000 47.72 -6.65 41.07 74.00 -32.93 peak
2 2242.000 46.43 -3.67 42.76 74.00 -31.24 peak
3 2476.000 4717 -2.39 4478 74.00 -29.22 peak
4 2836.000 47.00 -1.66 45.34 74.00 -28.66 peak
5 3916.000 44.62 1.24 45.86 74.00 -28.14 peak
6* 4600.000 44.09 3.68 47.77 74.00 -26.23 peak

FCC ID: VLESTO03R
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Vertical
20.0 dBu¥/m

Limit1: —

TR, |
L=

. , . 5 3 g MMM
) W‘*\U‘Ww WWW

0.0
1000.000 1900.00 280000 370000 460000  5500.00 G400.00 730000  8200.00 10000.00 MHz
No Frequency | Reading Cof:gtc; :on Result Limit Margin Remark
: (MHz) (dBuV) (dB/m ) (dBuV/m) | (dBuV/m) (dB)
1 1900.000 51.50 -5.63 45.87 74.00 -28.13 peak
2 2512.000 47.07 -2.24 44.83 74.00 -29.17 peak
3 3349.000 44.74 -0.77 43.97 74.00 -30.03 peak
4 4006.000 44 .46 1.61 46.07 74.00 -27.93 peak
5 4636.000 44.66 3.79 48.45 74.00 -25.55 peak
6* 5536.000 43.00 5.89 48.89 74.00 -25.11 peak
Remark:

1. As shown in this section, for frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation. So, only the peak measurements
were shown in the report.

FCC ID: VLESTO03R
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5.4RESTRICTED BANDS AROUND FUNDAMENTAL FREQUENCY
Test Requirement: FCC 47 CFR Part 15.209 and 15.205
Test Method: ANSI C63.10-2014
Limits:
Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at

least 50 dB below the level of the fundamental or to the general radiated emission limits in Section 15.209,
whichever is the lesser attenuation.

Frequency Limit (dBuV/m @3m) Remark
30 MHz-88 MHz 40.0 Quasi-peak Value
88 MHz-216 MHz 43.5 Quasi-peak Value
216 MHz-960 MHz 46.0 Quasi-peak Value
960 MHz-1 GHz 54.0 Quasi-peak Value
Above 1 GHz 54.0 Average Value
74.0 Peak Value
Test Setup: Refer to section 4.4.1 for details.

Test Procedures:

Radiated band edge measurements at 2390 MHz and 2483.5 MHz were made with the unit transmitting in the
low end of the channel range and the high end closest to the restricted bands respectively. The emissions
were made on the 966 Semi-Chamber. Use (resolution bandwidth (RBW) = 1 MHz, video bandwidth (VBW) =
3 MHz for peak levels and RBW = 1 MHz and VBW = 10 Hz or 1/T for average levels).

1. Use radiated spurious emission test procedure described in clause 5.3. The transmitter output (antenna
port) was connected to the test receiver.

2. Set the PK and AV limit line.

3. Record the fundamental emission and emissions out of the band-edge.

4. Determine band-edge compliance as required.

Equipment Used: Refer to section 3 for details.
Test Result: Pass
The measurement data as follows:

Test Channel: Lowest Channel Ant. Polar. : Horizontal
Detector: Peak Detector: AV

Marker 1 2.404600000000 GHz Marker 1 2.404800000000 GHz Ay Type: Log-Far
PNk Fast Trig: Free Aun PN Fast 0 Trig: Free Run AvgHela =111
% #Atten: 10 4B F G #Atten: 10 4B

Ref Offset 10 dB
Ref 101.00 dByV

" Stop 241000 GHz ! 31000 GHz - - ) N - ] " Stop 241000 GHz
EVEW 3.0 MHz Sweep 1.000 ms (1001 pis) : X z EVEW 3.9 kHz Sweep 21.67 ms (1001 pts)

75,484 dBuY | | | 1t 2 Gl T4.366 dBuY | :
B3.446 dBuy | 1 1 111 2.¥ GHz_ 42820 dBuy |

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHZz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390 53.446 74 42.820 54 Pass

FCC ID: VLESTO03R
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Test Channel: |

Lowest Channel

Ant. Polar. :

Vertical

Detector: Peak

Detector: AV

Ty e ——r—ry

Ref Offset 10 dB
Ref 101.00 dByV

[start 2.31000 GHz

Marker 1 2.404500000000 GHz
PR Fast 5
FGaincLow

Trig: Froe Run
#Aten: 10 dB

75,345 dBuY |
E3.084 dBuY |

Avg Type: Log Pt

AvglHele:=11

Stop 2.41000 GHz
(1001 pis)

Ty e ——r—ry

Marker 1 2.404800000000 GHz
q

Ref Offset 10 dB
Ref 101.00 dByV

[start 2.31000 GHz

Wk st 0
1 G Lo

Trig: Froe Run
#Aten: 10 dB

3.092 By |
2766 dBuY |

Avg Type: Log Pt
AvglHele:=11

Stop 2.41000 GHz
s (1001 pts)

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2390 53.084 74 42.765 54 Pass
Test Channel: Highest Channel Ant. Polar. : Horizontal

Detector: Peak

Detector: AV

Ty e ——r—ry

Rl et 10
Ref 10

47000 GHz

Marker 1 2.475610000000 GHz
q

Trig: Froe Run
#Aten: 10 dB

FVBW 3.0 MHz

75263 dBuY |
B3247 dBuy |

Avg Type: Log Pt

AvglHele:=11

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

Ty e ——r—ry

Marker 1 2.475820000000 GHz

Ref Offset 10 dB
Ref 101.00 dByV

[}

247000 GHz

LATE B2 GHz
2483 50 GHz|

o) Trig: Free Run
#Aten: 10 dB

BVEW 3.9 kHz

72071 dBuy | :
4320 dBuy |

Avg Type: Log Pt
AvglHele:=11

Stop 2.50000 GHz
Sweep 6.533 ms (1001 pts)

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MHZz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)
2483.5 53.247 74 43.231 54 Pass

FCC ID: VLESTO03R
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Test Channel: | Highest Channel Ant. Polar. : | Vertical
Detector: Peak Detector: AV

[Ty —r—ry
s el L g A D08 P A 85, 017 k. & "
Marker 1 2.475580000000 GHz Avg Type: Log-Par Puch Marker 1 2.475850000000 GHz Avm Type: Log-Fwr
WX P AvglHele:=11 PN Tast o Trig: FresFun AvglHele:=11
i G #Aten: 10 dB

Rl ot 10 dB " Ref ( t 10 dB
Ref 101.00 dByV ) ) ) ) ) Ref 101.00 dByV

’-I

"~ Stop 2.50000 GHz I 247000 GHz ) ) B ) "~ Stop 2.50000 GHz
EVEW 3.0 MHz Sweep 1.000 ms (1001 pis) : W 1.0 MHzZ HVBW 3.9 kHz je 533 ms (1001 pts)

79,033 dBuy | | | 1t 75 85 G T6.957 dBuY |
4,356 By | ! ! K2l £150GHz| 43533 dBuy|

Frequency Peak level Peak Limit AV level AV Limit
(MHz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2483.5 54.355 74 43.533 54 Pass

Conclusion

FCC ID: VLESTO03R
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5.520DB OCCUPIED BANDWIDTH
Test Requirement: FCC 47 CFR Part 15.215

Test Method: ANSI C63.10-2014

Test Setup: Refer to section 4.4.3 for details.
Limits: N/A

Equipment Used: Refer to section 3 for details.
Test Result: Pass

The measurement procedure shall be as follows:

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.
Use the following spectrum analyzer settings:

a) Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel

b) RBW = 1% of the 20 dB bandwidth

c) VBW =RBW

d) Sweep = auto;

e) Detector function = peak

f)  Trace = max hold

g) All the trace to stabilize, use the marker-to-peak function to set the marker to the peak of the emission,
use the marker-delta function to measure and record the 20dB down bandwidth of the emission.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.

Test Result: Pass
The measurement data as follows:

Test Channel 20 dB Bandwidth (MHz)
Lowest 2.574
Middle 2.560
Highest 2.642

FCC ID: VLESTO03R
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The test plot as follows:
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Agilent Spectrum Analyzer - Occupied BW

S0 |

Lowest Channel

SEMSE:INT| SOURCE OFF

ALIGM AUTO

11:56:42 AM Apr 06, 2017

Ref Value 100.99 dBuV

(
#IFGain:Low

Ref Offset 20 dB

Occupied Bandwidth
2.6907 MHz

Transmit Freq Error

x dB Bandwidth 2.574 MHz

-38.451 kHz

Center Freq: 2.447000000 GHz
) Trig: Free Run
#Atten: 10 dB

#/BW 300 kHz

Total Power

OBW Power
x dB

Avg|Hold:> 10110

Radic Std: None TracelDetector

Radio Device: BTS

Clear Write

Sweep 1.267 ms

88.4 dBpY

99.00 %
-20.00 dB

Agilent Spectrum Analyzer - Occupied BW

S |

Middle Channel

SEMSE:INT| SOURCE OFF

ALIGM AUTO

11.57:49 AM Apr 06, 2017

Center Freq 2.447000000 GHz

i
#IFGain:Low

Ref Offset 20 dB
Ref 100.99 dBPYV

Center 2.447 GHz
#Res BW 100 kHz

Occupied Bandwidth

2.5910 MHz
24.673 kHz
2.560 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.447000000 GHz
) Trig: Free Run
#Atten: 10 dB

#/BW 300 kHz

Total Power

OBW Power
x dB

Avg|Hold:> 10110

Radic Std: None TracelDetector

Radio Device: BTS

Clear Write

Sweep 1.267 ms

8.9 dBpY

99.00 %
-20.00 dB

FCC ID: VLESTO03R
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Highest Channel

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT| SOURCE OFF

ALIGNAUTD

11:59:49 AM Apr 06, 2017

gL Sos Do
Center Freq 2.476000000 GHz Center Freq: 2.476000000 GHz
= Trig:Free Run

HIFGain:Low —_ #Atten: 10 dB

Avg|Hold:>10/10

Radie Std: Nohe TracelDetector

Radio Device: BTS

Ref Offset 20 dB
Ref 100.99 dBpv

#VBW 300 kHz

Occupied Bandwidth Total Power

2.6386 MHz
22.488 kHz
2.642 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Span 10 MHz
Sweep 1.267 ms

88.6 dBpY

99.00 %
-20.00 dB

FCC ID: VLESTO03R
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5.6 CONDUCTED EMISSION

Test Requirement:
Test Method:

FCC 47 CFR Part 15.207
ANSI C63.4-2014

Report No.: 170400775SHA-001

Limits:
Frequency range Limits (dB(pV)
(MHz) Quasi-peak Average
0,1510 0,50 66 to 56 56 to 46
0,50to 5 56 46
5to0 30 60 50
Remark:

1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.

Test Setup:
Test Procedures:

Refer to section 4.4.2 for details.

1) The Product was placed on a nonconductive table 0.8 m above the horizontal ground reference plane,
and 0.4 m from the vertical ground reference plane, and connected to the main through Line Impedance
Stability Network (L.I.S.N).

2) The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG detector in Max Hold
mode. Run the receiver’s pre-scan to record the maximum disturbance generated from Product in all
power lines in the full band.

3) For each frequency whose maximum record was higher or close to limit, measure its QP and AVG values

and record.
Equipment Used:
Test Result:

FCC ID: VLESTO03R

Refer to section 3 for details.
Pass
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The measurement data as follows:
Quasi Peak:
Live Line
80.0 dBu¥
QP: —_—
AVG:

40

?5/

W peak

AVG
0.0
0.150 0.5 [MHz] 5 30.000
QP Avg Correction QP Avg - - QP Avg
No Freq. reading | reading factor result result QP limit | Avg limit margin margin Re?ar
(MHz) (dBuV) | (dBuV) (dB) (dBuV) | (dBuV) (dBuV) (dBuV) (dB) (dB)

1P | 0.1500 34.74 | 22.03 19.52 54.26 | 41.55 65.99 56.00 -11.73 | -14.45 Pass
2P | 0.1860 30.31 11.26 19.60 49.91 | 30.86 64.21 54.21 -14.30 | -23.35 Pass

3P | 0.2940 23.29 6.60 19.64 42.93 | 26.24 60.41 50.41 -17.48 | -24.17 Pass
4* 0.5340 25.95 | 13.41 19.66 45.61 | 33.07 56.00 46.00 -10.39 | -12.93 Pass
5P | 2.3260 20.57 8.40 19.71 40.28 | 28.11 56.00 46.00 -15.72 | -17.89 Pass
6P | 14.1180 19.68 8.80 19.95 39.63 | 28.75 60.00 50.00 -20.37 | -21.25 Pass

FCC ID: VLESTO03R
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Neutral Line
80.0 dBu¥

2\
i

\ﬂ/\‘ud -
AVG

aP: —_—
AVG:

0.0
0.150 0.5 [MHz] 5 30.000
QP Avg Correction QP Avg - - QP Avg
No. Freq. reading | reading factor result result QP limit | Avg limit margin margin | Remark
(MHz) (dBuV) | (dBuV) (dB) (dBuV) | (dBuV) (dBuV) (dBuVv) (dB) (dB)

1P 0.1500 35.01 21.55 19.72 54.73 | 41.27 65.99 56.00 -11.26 -14.73 Pass
2P 0.1860 29.89 11.49 19.73 49.62 | 31.22 64.21 54.21 -14.59 | -22.99 Pass
3P 0.3379 26.00 10.19 19.69 45.69 | 29.88 59.25 49.25 -13.56 | -19.37 Pass
4* 0.5220 27.65 13.19 19.64 47.29 | 32.83 56.00 46.00 -8.71 -13.17 Pass
5P 2.5220 21.44 10.15 19.72 41.16 | 29.87 56.00 46.00 -14.84 | -16.13 Pass
6P | 13.9860 16.63 6.23 19.80 36.43 | 26.03 60.00 50.00 -23.57 | -23.97 Pass
Remark:

1. An initial pre-scan was performed on the Phase and neutral lines with peak detector. Quasi-Peak and Average
measurement were performed at the frequencies with maximized peak emission were detected.

FCC ID: VLESTO03R
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

See test photographs attached in Appendix 1 for the actual connections between Product and support
equipment.

APPENDIX 2 PHOTOGRAPHS OF EUT CONSTRUCTIONAL DETAILS

Refer to Appendix 2 for EUT external and internal photographs.

*** End of Report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this report refer
only to the sample(s) tested. Without written approval of Intertek, this report can’t be reproduced except in full.
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