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The test results, data evaluation, test procedures, and equipment of configurations shown in this report were made in
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1. GENERAL INFORMATION

1.1 Product Description for Equipment under Test

Product Name

Main model number

Additional Model
number

Brand Name

Model Difference
Description

Power Supply
Test Voltage

Hardware version
Software version

Note

Technical Specification:

2.4G Function:
Frequency Range
Modulation Type

Antenna Type
Antenna Gain

. Wireless Receiver

LW-001R

N/A

N/A

N/A

DC 5V From PC

. AC 120V/50Hz (PC Input)
Al

A0

N/A

. 2402~2480MHz
: GFSK

PCB antenna (RX only)

. 2dBi (Declaration by manufacturer)
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1.2 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AS8E-LWOO01R filing to
comply with 47 CFR FCC Part 15, Subpart B.

1.3 Test Methodology

Both AC mains line-conducted and radiated emission measurements were performed
according to the procedures in ANSI C63.4 (2014). Radiated emission measurement
was performed in semi-anechoic chamber and conducted emission measurement
was performed in shield room. For radiated emission measurement, preliminary scans
were performed in the semi-anechoic chamber only to determine the worst case
modes. All radiated tests were performed at an antenna to EUT distance of 3 meters.

1.4 Equipment Modifications

Not available for this EUT intended for grant.
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1.5 Support Device

Notebook PC

Adapter

PC

LCD Monitor

Adapter
(For monitor)

Printer

Manufacturer: Lenovo
Model: TPOO067A

P/N: SL10G10768

S/N: PF-O0DS3YC 15/12

CE, FCC: DOC

Manufacturer: Lenovo
Model: ADLX65NLC3A
I/P: AC 100-240V 50-60Hz, 1.8A

O/P: DC 20V 3.25A

Manufacturer:DELL

M/N:Vostro 3668

ST:GG49YM2

Power Cord: 1.8m Unshielded, with core

CE, FCC: DOC

Manufacturer: DELL

M/N: S2240Tb
S/N: CN-OFP53P-74261-3AL-0CYU
Power Cord: 1.8m Unshielded, with core

CE, FCC: DOC

Manufacturer: CWT
M/N: KPL-050F-VI
I/P:AC100-240V50/60Hz,1.7A

O/P:12V4.17A 50W

Manufacturer: Lenovo

M/N: 3518

Data Cable: 1.5m Shielded

Power Cord: 1.5m Unshielded with core
CE, FCC: DOC

Page 6 of 22



Dongguan Nore Testing Center Co., Ltd.

Report No.: NTC1904237FV00

FCC ID: 2AS8E-LWO001R

NTC

Nore
Testing Center

1.6 Test Facility and Location

Site Description

EMC Lab

Name of Firm

Site Location

Listed by CNAS, August 13, 2018

The certificate is valid until August 13, 2024

The Laboratory has been assessed and proved to
be in compliance with CNAS/CL01

The Certificate Registration Number is L5795.

Listed by A2LA, November 01, 2017

The certificate is valid until December 31, 2019
The Laboratory has been assessed and proved to
be in compliance with ISO17025

The Certificate Registration Number is 4429.01

Listed by FCC, November 06, 2017
The Designation Number is CN1214
Test Firm Registration Number: 907417

Listed by Industry Canada, June 08, 2017
The Certificate Registration Number. Is 46405-9743

Dongguan Nore Testing Center Co., Ltd.
(Dongguan NTC Co., Ltd.)

Building D, Gaosheng Science and Technology
Park, Hongtu Road, Nancheng District, Dongguan
City, Guangdong Province, China.
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1.7 Summary of Test Results

EMISSION
Standard Test Type Result Clause Remarks
Mains Terminal Uncertainty:
Disturbance Voltage Test PASS §15.107(a) +2.70dB
47 CFR FCC Part
15, Subpart B, CI . o .
) par. ass Radiated Emission Test Uncertainty:
B; (30-1000MH?z) PASS | 815.109(a) +3.400B
ANSI C63.4-2014 -
Radiated Emission Test Uncertainty:
(1-12.5GHz) PASS | §15.109(a) +3.790B
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2. System Test Configuration

2.1 Special Accessories

Not available for this EUT intended for grant.

2.2 Description of test modes

The EUT has been tested under operating condition.

Test mode: RX
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3. Conducted Emissions Test

3.1 Test SET-UP (Block Diagram of Configuration)

¢—80cm ————— >

|

40cm

|

EUT

Test Receiver

80cm T T

Power \»/ 40cm 80cm
Source | [T |sN \
v

3.2 Test Condition

Test Requirement: FCC Part 15.107

C:m Reference Plane

The E.U.T. is put on the 0.8 m high table and connected to the AC mains through a
Artificial Mains Network (AMN). This provided a 50o0hm coupling impedance for the
tested equipments. Both sides of AC line are checked to find out the maximum
conducted emission levels according to the FCC ANSI C63.4-2014 regulations

during conducted emission test.

The bandwidth of the test receiver (R&S Test Receiver ESCI) is set at 9 KHz.

Sample of data calculate:

Level=Reading + Factor
Margin= Level-Limit
Factor=LF+CF+SWF
Where LF= L.I.S.N attenuation factor in dB

(L.I.S.N contain 10dB attenuator)

CF= Cable attenuation factor in dB
SWF= RF Switching Unit attenuation factor in dB
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3.3 Measurement Results

Please refer to following the test plots.
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Conducted Emission Measurement

File :LW-001 Data :#1 Date: 2019/4/28 Time: 21:12:40
800 dBuV
70
~ \ FCC PART 15_Class B QP
50 - Kl\h""‘\,n_ = FCC PART 15_Class B_AVI
L
40 IF;%
30 i 2
i e
o5 i Lw] w : (W‘ H\J |H[ J)] L’MMUMJWMMM v‘J'WLMQ\M AJ N‘ﬂ'u"\ peak
10 AVG
0.0
0.150 05 (MHz) 5 30.000
Site Phase: L1 Temperature: 26
Limit: FCC PART 15_Class B_QP Power:  AC120V/60Hz Humidity: 60 %
EUT: Wireless Receiver
M/N:  LW-001R
Mode: RX
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuv dB dBuVv dBuV dB Detector Comment
1 0.1539 34.29 10.61 4490 6579 -20.89 QP
2 0.1539 15.89 10.61 2650 5579 -29.29 AVG
3 0.2420 36.09 10.61 46.70  62.03 -15.33 QP
4 0.2420 23.59 10.61 3420 5203 -17.83 AVG
5 * 0.4460 37.78 10.62 4840 5695 -855 QP
6 0.4460 25.08 10.62 3570 4695 -11.25 AVG
7] 1.1660 32.75 10.65 43.40 56.00 -12.60 QP
8 1.1660 20.95 10.65 3160 46.00 -1440 AVG
9 9.5500 25.73 10.67 36.40 60.00 -23.60 QP
10 9.5500 17.73 10.67 2840 50.00 -21.60 AVG
11 15.9260 29.13 10.67 39.80 60.00 -20.20 QP
12 159260 18.13 10.67 28.80 50.00 -21.20 AVG
*:Maximum data  x:Over limit  l:over margin {Reference Only
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Conducted Emission Measurement

File :LW-001 Data :#2 Date: 2019/4/28

Time: 21:19:20

80.0 dBu¥Y

70

FCC PART 15_Class B_QP

FCC PART 15_Class B_AV

50 i S el el
3 [ |
3 11
40 t 3 H
>. ‘l; 0
30 e 2
b | | | ﬁ‘ \ | (l W | K
i 1 b AV it W,
o o | b A o™ L
i, j by w\p WJ f Y x\‘
W AVE
10
0.0
0.150 0.5 (MHz) 5 30.000
Site Phase: N Temperature: 26
Limit: FCC PART 15_Class B_QP Power:  AC120V/60Hz Humidity: 60 %
EUT: Wireless Receiver
M/N:  LW-001R
Mode: RX
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuVv dB dBuV dBuV dB Detector Comment
1 0.1500 32.79 10.61 4340 66.00 -22.60 QP
2 0.1500 15.19 10.61 2580 56.00 -30.20 AVG
3 0.2620 34.99 10.61 4560 6137 -15.77 QP
4 0.2620 25.59 10.61 36.20 5137 -15.17 AVG
5 ~ 0.4460 37.48 10.62 48.10 56.95 -8.85 QP
6 0.4460 2458 10.62 3520 4685 -11.75 AVG
7 1.1539 33.55 10.65 4420 56.00 -11.80 QP
8 1.1539 21.75 10.65 3240 46.00 -13.60 AVG
9 41820 27.84 10.66 3850 56.00 -17.50 QP
10 41820 15.34 10.66 26.00 46.00 -20.00 AVG
11 158740 30.83 10.67 4150 60.00 -18.50 QP
12 158740 1853 10.67 2920 50.00 -20.80 AVG
*Maximum data  x:Over limit  l:over margin (Reference Only
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4. Radiated Emission Test

4.1 Test SET-UP (Block Diagram of Configuration)

4.1.1 Radiated Emission Test Set-Up, Frequency Below 30MHz

Antenna Tower

W

L3
AN

N
.
.,

Absorbiﬁg material

3m ———» EUT

Ground Reference Plane Turntable

A

0.8m

Pre Amplifier

Spectrum Analyzer

Ground Reference Plane
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4.1.2 Radiated Emission Test Set-Up, Frequency above 1GHz

=

o VTTTTTVVTYVVVRVTTYRYVVVYYY

Antenna Tower

Im to 4m

3m

Absorbmg material

» EUT

LAAA WW

A

0.8m

A W\

A
‘-f/\'# \U

Al
\ \ ‘

AAAAAL

Pre Amplifier

Spectrum Analyzer

Ground Reference Plane

Page 15 of 22



Dongguan Nore Testing Center Co., Ltd.
Report No.: NTC1904237FV00 NTc
FCC ID: 2AS8E-LWO001R

Nore

Testing Center

4.2 Measurement Procedure

E.U.T. and its simulators are placed on a turntable, which is 0.8 meter high above
ground. The turntable can rotate 360 degrees to determine the position of the maximum
emission level. E.U.T. is set 3.0 meters away from the receiving antenna, which is
mounted on a antenna tower. The antenna can be moved up and down between 1.0
meter and 4 meters to find out the maximum emission level. Broadband antenna
(calibrated bilog antenna) is used as receiving antenna. Both horizontal and vertical
polarization of the antenna is set on measurement. In order to find the maximum
emission levels, all of the interface cables must be manipulated according to FCC ANSI
C63.4-2014 on radiated emission measurement.

Class B on radiated emission measurement.

Below 1GHz, the bandwidth of the EMI test is set at 120 KHz.

Above 1GHz, the bandwidth of the EMI test is set at 1MHz.

The frequency range from 30 MHz to 1 GHz

and 1 GHz to 12.5 GHz is checked

Sample of data calculate:

Level=Reading + Factor; Margin= Level-Limit
Factor=CF+AF+AG

Where CF=Cable attenuation factor in dB
AF= Antenna factor in dB

AG=Amplifier Gain in dB

4.3 Limit
Below 1GHz:
Frequency range Distance Meters Field Strengths Limit
MHz uVv/m dB(uV)/m
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0

Remark: (1) Emission level (dB)uV = 20 log Emission level uvV/m
(2) The smaller limit shall apply at the cross point between two
frequency bands.
(3) Distance is the distance in meters between the measuring
instrument, antenna and the closest point of any part of the
device or system.
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Above 1GHz:
Frequency range Average limit Peak limit
GHz dB(uV/m) dB(uV/m)
Above 1000 54 74

Note: The highest internal source of an EUT is defined as the highest
frequency generated or used within the EUT or on which the EUT
operates or tunes.
(1) If the highest frequency of the internal sources of the EUT is less than 108MHz, the
measurement shall only be made up to 1GHz.
(2) If the highest frequency of the internal sources of the EUT is between 108MHz and

500MHz, the measurement shall only be made up to 2GHz.

(3) If the highest frequency of the internal sources of the EUT is between 500MHz and

1GHz, the measurement shall only be made up to 5GHz.

(4) If the highest frequency of the internal sources of the EUT is above 1GHz, the
measurement shall be made up to 5 times the highest frequency or 40GHz,
whichever is less.

4.4 Measurement Results

Please refer to following the test plots.
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Dongguan NTC Co., Ltd.

Tel:+86-769-22022444 Fax:+86-769-22022799

Web: Http://www.ntc-c.com

File :LW-001
80.0 dBuV/m

70

60

50

40

Radiated Emission Measurement

Data :#14

Date: 2019/4/25 Time: 16:51:52

FCC Part 15_ClassB_3M

Maigin -6 x.ifz‘ll

i s *WM
20 MJL.;,,”A HMWM
10
0.0
30.000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site: 3m Chamber Polarization: Horizontal Temperature: 26
Limit: FCC Part 15_ClassB_3M Power:  AC120V/60Hz Humidity: 47 %
EUT: Wireless Receiver Distance: 3m
M/N: Lw-001R
Mode: RX
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBuv dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 * 2075100 4219 -13.29 28.90 4350 -1460 QP
2 263.7700 41.14 -11.34 29.80 46.00 -16.20 QP
3 330.7000 37.50 -9.60 27.90 46.00 -18.10 QP
4 464.5600 34.92 -7.62 27.30 46.00 -18.70 QP
5 555.7400 31.87 -6.37 25.50 46.00 -2050 QP
6 835.1000 3247 -1.37 31.10 46.00 -1490 QP
*Maximum data  x:Over limit  l:over margin (Reference Only
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Radiated Emission Measurement
File :LW-001 Data :#13 Date: 2019/4/25 Time: 16:44:40
80.0 dBuv¥/m
70
60
FCC Part 15_ClassB_3M
50 Margin -6 er;E
40 — I
.
30
20 WM
10
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site: 3m Chamber Polarization:  Vertical Temperature: 26
Limit: FCC Part 15_ClassB_3M Power:  AC120V/60Hz Humidity: 47 %
EUT: Wireless Receiver Distance: 3m
M/N:  LW-001R
Mode: RX
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBuv dB/m dBuVim dBuV/m dB Detector cm degree  Comment
ol 30.9700 4143 -15.83 25.60 40.00 -1440 QP
2 207.5100 38.19 -16.29 21.90 4350 -2160 QP
3 403.4500 34.80 -11.20 23.60 46.00 -2240 QP
4 556.7100 34.73 -8.33 26.40 46.00 -1960 QP
5 627.5200 3711 -6.71 3040 46.00 -15.60 QP
6 832.1900 29.21 -1.41 27.80 46.00 -1820 QP
*:Maximum data  x:Over limit  l:over margin (Reference Only
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Radiated Emission Measurement

File :LW-001 Data :#53 Date: 2019/5/20 Time: 19:58:13
100.0 dBuV/m
90
80
FCC Part15 ClassB_Up 1GHz_3m_Peak
70
60 peak
50 <JAVG
40
30
20
10
0.0
1000.000 2150.00 3300.00 4450.00 5600.00 6750.00 7900.00 9050.00 10200.00 12500.00 MHz
Site: 3m Chamber Polarization: Horizontal Temperature: 26
Limit: FCC Part15 ClassB_Up 1GHz_3m_Peak Power:  AC120V/60Hz Humidity: 47 %
EUT: Wireless Receiver Distance: 3m
M/N:  LW-001R
Mode: RX
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBuVv dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 2293.750 49.15 -017 48.98 7400 -25.02 peak
2 2293.750 34.67 -0.17 34.50 54.00 -19.50 AVG
3 3745625 4671 324 49 95 7400 -2405 peak
4 3745625 33.93 324 3717 5400 -16.83 AVG
5 5111.250 44.39 6.95 51.34 7400 -2266 peak
6 5111.250 32.39 6.95 39.34 54.00 -1466 AVG
7 6821875 4464 927 53.91 7400 -20.09 peak
8 6821.875 3244 9.27 41.71 54.00 -1229 AVG
9 7928.750 4433 11.27 55.60 7400 -1840 peak
10 7928.750 31.59 11.27 42.86 54.00 -11.14 AVG
11 8935.000 44.86 11.73 56.59 7400 -17.41 peak
12 * 8935.000 32.90 11.73 44 .63 54.00 -9.37 AVG

*Maximum data  x:Over limit  l:over margin

(Reference Only
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Radiated Emission Measurement
File :LW-001 Data :#54 Date: 2019/5/20 Time: 20:03:11
100.0 dBuV/m

30
% FCC Pant15 ClassB_Up 16Hz_3m_Peak
70
&0 ) 13 o s pro
50 1 MBW“’“* ﬁ,»wuiu TV Lo it = = —— AV
40 ,,MM fwwwﬁwm%.km..J,u~f”"‘””mww~a=“_w}-‘j”ﬁw,
0 | o
20
10
0.0
1000.000 215000 330000 445000 560000 675000 790000  S05000  10200.00 12500.00 MHz
Site: 3m Chamber Polarization: Vertical Temperature: 26
Limit: FCC Part15 ClassB_Up 1GHz_3m_Peak Power:  AC120V/80Hz Humidity: 47 %
EUT: Wireless Receiver Distance: 3m
M/N:  LW-001R
Mode: RX
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freqg. Level  Factor ment  Limit  Over Height Degree
MHz dBuv dB/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 2380.000 47.54 0.07 47.61 7400 -26.39 peak
2 2380.000 34.28 0.07 3435 5400 -1965 AVG
3 4378.125 4464 4.82 4946  74.00 -24.54 peak
4 4378.125 3238 4.82 3720 5400 -16.80 AVG
5 5341.250 44.49 6.82 51.31 7400 -22.69 peak
6 5341.250 32.46 6.82 39.28 5400 -1472 AVG
i 6016.875 43.83 7.10 50.93 74.00 -23.07 peak
8 6016.875 32.10 7.10 39.20 5400 -14.80 AVG

9 8115625 44.12 11.34 5546 7400 -18.54 peak
10 8115.625 32.72 11.34 4406 5400 -994 AVG
" 9078.750 43.93 11.88 55.81 74.00 -18.19 peak
12 * 9078.760 32.52 11.88 4440 5400 -960 AVG

*:Maximum data  x:Over limit  l:over margin (Reference Only
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8. Test Equipment List

No. [Equipment |Manufacturer |Model No. Serial No. |Characteristics |Last Cal. Cal. Interval
1 Test Rohde & ESCI7 100837 9KHz~7GHz Mar. 14, 2019 Mar. 13, 2020
" |Receiver Schwarz
2. |Antenna Schwarzbeck |VULB9162 9162-010 30MHz~7GHz Mar. 23, 2019 Mar. 22, 2020
3 Spectrum Rohde & ESU26 200409/026 20Hz~26.5GHz |Mar. 14, 2019 Mar. 13, 2020
Analyzer Schwarz
4 Spectrum Keysight N9O20A MY5420083 [20Hz~26.5GHz |Apr. 24, 2019 Apr. 23, 2020
Analyzer 1
5. [Spectrum Rohde & \cqy /g 101003 |10Hz~40GHz  |Apr. 24,2019  |Apr. 23, 2020
Analyzer Schwarz
6. :g:gnna Schwarzbeck |BBHA9170 9170-372 15GHz~40GHz |Mar. 23, 2019 Mar. 22, 2020
7. |Pre-Amplifier|EMCI EMC 184045 (980102 18GHz~40GHz |Apr. 24, 2019 Apr. 23, 2020
Power RPR3006W |15100041SN |100MHz~6GHz |Mar. 14, 2019 Mar. 13, 2020
8. DARE
Sensor 064
9 Communicat |Rohde & CMW500 149004 70MHz~6GHz Mar. 14, 2019 Mar. 13, 2020
" lion Tester Schwarz
10. :r?{gnna COM-Power AH-118 071078 500MHz~18GHz |Mar. 23, 2019 Mar. 22, 2020
11. |Pre-Amplifier[HP HP 8449B 3008A00964 (1GHz~26.5GHz |Mar. 14, 2019 Mar. 13, 2020
12. [Pre-Amplifier|HP HP 8447D 1145A00203 |100KHz~1.3GHz |Mar. 14, 2019 Mar. 13, 2020
Loop FMZB 1513 |1513-272 9KHz~30MHz Apr. 24, 2019 Apr. 23, 2020
13. Antenna Schwarzbeck
Temperature SYHR225L  |N/A -40~150C Apr. 24, 2019 Apr. 23, 2020
14. |& Humidity| REMAFEE
Chamber
15. |DC Source |MY MY8811 N/A 0~30V Mar. 23, 2019 Mar. 22, 2020
Temporary SS402 N/A 9KHz~25GHz N/A N/A
16. [antenna TESCOM
connector
17 Test _ Rohde & ESCI 101152 9KHz~3GHz Mar. 14, 2019 Mar. 13, 2020
" |Receiver Schwarz
18 L.I.S.N Rohde & ENV 216 101317 N/A Mar. 14, 2019 Mar. 13, 2020
' Schwarz
19. |L.I.S.N Schwarzbeck [NNLK8129 8129212 N/A Mar. 07, 2019 Mar. 06, 2020
RF Compliance |RSU-M2 38311 N/A Mar. 14, 2019 Mar. 13, 2020
20. |Switching Direction
Unit Systems Inc.
21, |Test EZ EZ_EMC N/A N/A N/A N/A
" |Software —

Note: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

---End---
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