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1. VERIFICATION OF COMPLIANCE
Applicant : LG Innotek Co., Ltd.
Address : 26, Hanamsandan 5beon-ro Gwangsan-gu, Gwangju, 506-731, South Korea
Contact Person : Jeong Inchang / Senior Research Engineer
Telephone No. : +82-62-950-0332
FCCID 1 YZP-TWFS-B005D
Model Name : TWFS-B005D
Serial Number s N/A
Date : May 23, 2018
EQUIPMENT CLASS Unlicensed National Information infrastructure(UNII)
E.U.T. DESCRIPTION Modular Transmitter, WLAN(802.11a/b/g/n/ac) 2x2 MIMO Module
THIS REPORT CONCERNS Original Grant

MEASUREMENT PROCEDURES ANSI C63.10: 2013

TYPE OF EQUIPMENT TESTED Pre-Production

KIND OF EQUIPMENT
AUTHORIZATION REQUESTED

Certification

EQUIPMENT WILL BE OPERATED | FCC PART 15 SUBPART E Section 15.407

UNDER FCC RULES PART(S) KDB 789033 D02 General UNII Test Procedures New Rules VV02r01
Modifications on the Equipment to
) . None
Achieve Compliance
Final Test was Conducted On 3 m, Semi Anechoic Chamber

-. The above equipment was tested by ONETECH Corp. for compliance with the requirement set forth in the FCC Rules
and Regulations. This said equipment in the configuration described in this report, shows the maximum emission levels

emanating from equipment are within the compliance requirements.
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2. TEST SUMMARY
2.1 Test items and results

SECTION TEST ITEMS RESULTS

15.407(a) 26 dB Bandwidth PASS
15.407(a) Maximum Conducted Output Power Met the Limit / PASS
15.407(a) Peak Power Spectral Density Met the Limit / PASS
15.407(a) Peak Excursion Met the Limit / PASS
15.407(q) Frequency Stability Met the Limit / PASS
15.407(b) Undesirable Emissions Met the Limit / PASS
15.205, 15.407(b)| General Field Strength Limits (Restricted Bands and Radiated Emission Limits) | Met the Limit / PASS
15.207 AC Conducted Emissions 150 kHz-30 MHz Met the Limit / PASS

2.2 Additions, deviations, exclusions from standards

No additions, deviations or exclusions have been made from standard.

2.3 Related Submittal(s) / Grant(s)

Original submittal only

2.4 Purpose of the test
To determine whether the equipment under test fulfills the requirements of the regulation stated in FCC PART 15
SUBPART E Section 15.407

2.5 Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10: 2013. Radiated testing

was performed at a distance of 3 m from EUT to the antenna.

2.6 Test Facility

The Onetech Corp. has been designated to perform equipment testing in compliance with ISO/IEC 17025.

The Electromagnetic compatibility measurement facilities are located at 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si,
Gyeonggi-do, 12735, Korea

-. Site Filing:

VCCI (Voluntary Control Council for Interference) — Registration No. R-4112/ C-14617/ G-10666 / T-1842

IC (Industry Canada) — Registration No. Site# 3736A-3

-. Site Accreditation:

KOLAS (Korea Laboratory Accreditation Scheme) - Accreditation NO. KT085

FCC (Federal Communications Commission) - Accreditation No. KR0013

RRA (Radio Research Agency) — Designation No. KR0013

It should not be reproduced except in full, without the written approval of ONETECH Corp. EMC-003 (Rev.2)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH
Page 9 of 144 Report No. : OT-185-RWD-046

3. GENERAL INFORMATION

3.1 Product Description
The LG Innotek Co., Ltd., Model TWFS-B005D (referred to as the EUT in this report) is a WLAN(802.11a/b/g/n/ac) 2x2

MIMO Module. Product specification information described herein was obtained from product data sheet or user’s manual.

DEVICE TYPE WLAN(802.11a/b/g/n/ac) 2x2 MIMO Module

WLAN 2 412 MHz ~ 2 462 MHz (802.11b/g/n(HT20))

2.4 GHz Band | 2 422 MHz ~ 2 452 MHz (802.11n(HT40))

5180 MHz ~ 5 240 MHz (802.11a/n(HT20)/ac(VHT20))

150 MHz ~
— 5 150 MHz 5190 MHz ~ 5 230 MHz (802.11n(HT40)/ac(VHT40))
eratin reguenc
perating Frequency WLAN 5250 MHz Band 7551 '\ (802.11ac(VHT80))
5 GHz Band 5 745 MHz ~ 5 825 MHz (802.11a/n(HT20)/ac(VHT20))
5 725 MHz ~

5755 MHz ~ 5 795 MHz (802.11n(HT40)/ac(VHT40))

5850 MHz Band |5 775 \ 1117 (802.11ac(VHT80))

Wi-Fi 802.11b (13.19 dBm)
Wi-Fi 802.11g (12.32 dBm)

Antenna 0 L
Wi-Fi 802.11n(HT20) (12.08 dBm)
Wi-Fi 802.11n(HT40) (11.15 dBm)
WLAN Wi-Fi 802.11b (14.07 dBm)
RF Output Power -
2.4 GHz Band Wi-Fi 802.11g (12.41 dBm)
Antenna 1

Wi-Fi 802.11n(HT20) (12.21 dBm)
Wi-Fi 802.11n(HT40) (11.14 dBm)

Antenna 0 Wi-Fi 802.11n(HT20) (15.08 dBm)
+ Antenna 1 Wi-Fi 802.11n(HT40) (14.11 dBm)
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Wi-Fi 802.11a (13.19 dBm)

Wi-Fi 802.11n(HT20) (12.91 dBm)
Wi-Fi 802.11n(HT40) (11.45 dBm)
Wi-Fi 802.11ac(HT80) (6.48 dBm)

Antenna 0

Wi-Fi 802.11a (13.84 dBm)

Wi-Fi 802.11n(HT20) (13.71 dBm)
Wi-Fi 802.11n(HT40) (12.71 dBm)
Wi-Fi 802.11ac(HT80) (7.16 dBm)

5150 MHz ~
5250 MHz Band | Antennal

Wi-Fi 802.11n(HT20) (16.34 dBm)

Antenna 0 o
+ Antenna 1 Wi-Fi 802.11n(HT40) (15.09 dBm)
WLAN Wi-Fi 802.11ac(HT80) (9.84 dBm)
RF Output Power
> GHz Band Wi-Fi 802.11a (12.52 dBm)
Antenna 0 Wi-Fi 802.11n(HT20) (12.17 dBm)

Wi-Fi 802.11n(HT40) (11.45 dBm)
Wi-Fi 802.11ac(HT80) (8.36 dBm)

Wi-Fi 802.11a (12.56 dBm)
Wi-Fi 802.11n(HT20) (12.85 dBm)
Wi-Fi 802.11n(HT40) (11.87 dBm)
Wi-Fi 802.11ac(HT80) (7.14 dBm)

5725 MHz ~
5850 MHz Band | Antennal

Wi-Fi 802.11n(HT20) (15.53 dBm)

Antenna 0 o
+ Antenna 1 | Wi-Fi 802.11n(HT40) (14.91 dBm)
Wi-Fi 802.11ac(HT80) (10.80 dBm)
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WLAN DSSS Modulation(DBPSK/DQPSK/CCK)
Modulation Type 2.4 GHz Band OFDM Modulation(BPSK/QPSK/16QAM/64QAM)
WLAN
5 GHz Band OFDM Modulation(BPSK/QPSK/16QAM/64QAM)
Antenna 0 3.39 dBi
WLAN Antenna 1 3.56 dBi
2.4 GHz Band Antenna 0
+ Antenna 1 6.49 dBi
Antenna 0 2.56 dBi
| S e s
+ Antenna 1 5.30 dBi
Antenna 0 2.39 dBi
5725 MHz ~ Antenna 1 1.70 dBi
5 850 MHz Band Antenna 0
+ Antenna 1 5.07 dBi
List of each Osc. or crystal
Freq.(Freq. >= 1 MH2) 32.768 kHz, 37.4 MHz

3.2 Alternative type(s)/model(s); also covered by this test report.

-. None

4. EUT MODIFICATIONS

-. None

It should not be reproduced except in full, without the written approval of ONETECH Corp. EMC-003 (Rev.2)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 12 of 144 Report No. : OT-185-RWD-046

5.SYSTEM TEST CONFIGURATION

5.1 Justification

This device was configured for testing in a typical way as a normal customer is supposed to be used. During the test, the

following components were installed inside of the EUT.

DEVICE TYPE

MANUFACTURER

MODEL/PART NUMBER

FCCID

Main Board

LG Innotek Co., Ltd.

TWFS-B005D_RDK_Rev0.1

5.2 Peripheral equipment
Defined as equipment needed for correct operation of the EUT, but not considered as tested:

Model Manufacturer Description Connected to
WLAN(802.11a/b/g/n/ac) 2x2 MIMO Module
TWFS-B005D LG Innotek Co., Ltd. -
(EUT)
N/A N/A Jig Board EUT
Ideapad 110 Lenovo Notebook -
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5.3 Mode of operation during the test

For the testing, software used to control the EUT for staying in continuous transmitting mode is programmed.

UNII'1
OUTPUT POWER[dBm]
Modulation DATA RATE
Antenna 0 Antenna 1
6 Mbps 13.19 12.46
9 Mbps 13.15 12.37
12 Mbps 13.09 12.27
802.11a 18 Mbps 13.04 12.20
(Middle Channel) 24 Mbps 12.98 12.16
36 Mbps 12.88 12.08
48 Mbps 12.83 12.07
54 Mbps 12.82 12.01
6.5 Mbps 12.43 12.91
13 Mbps 1241 12.89
19.5 Mbps 12.36 12.88
HT 20 26 Mbps 12.34 12.82
(Middle Channel) 39 Mbps 12.32 12.80
52 Mbps 12.27 12.78
58.5 Mbps 12.24 12.72
65 Mbps 12.19 12.68
13.5 Mbps 11.35 12.71
27 Mbps 11.30 12.66
40.5 Mbps 11.26 12.62
HT 40 54 Mbps 11.20 12.54
(Low Channel) 81 Mbps 11.16 12.49
108 Mbps 11.09 12.42
121.5 Mbps 11.01 12.37
135 Mbps 10.93 12.31
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29.3 Mbps 6.48 7.16

58.5 Mbps 6.40 7.09

87.8 Mbps 6.36 7.02

117 Mbps 6.31 6.99

VHTS80 175.5 Mbps 6.24 6.92
(Middle Channel) 234 Mbps 6.20 6.85
263.3 Mbps 6.11 6.81

292.5 Mbps 6.05 6.78

351 Mbps 6.01 6.71

390 Mbps 5.89 6.65

-. The worse case data rate for each modulation is determined 6 Mbps(Ant.0/Ant.1) for IEEE 802.11a, 6.5
Mbps(Ant.0/Ant.1) for HT20, 13.5 Mbps(Ant.0/Ant.1) for HT40, 29.3 Mbps(Ant.0/Ant.1) for VHTS80.

-. To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ, and YZ planes and the

worst case is “XY” axis.
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UNII 3
OUTPUT POWER[dBm]
Modulation DATA RATE
Antenna 0 Antenna 1
6 Mbps 12.52 12.56
9 Mbps 12.50 12.53
12 Mbps 12.42 12.47
802.11a 18 Mbps 12.33 12.39
(Middle Channel) 24 Mbps 12.25 12.31
36 Mbps 12.20 12.23
48 Mbps 12.15 12.19
54 Mbps 12.13 12.12
6.5 Mbps 12.17 12.85
13 Mbps 12.08 12.82
19.5 Mbps 12.00 12.81
HT 20 26 Mbps 11.96 12.75
(Middle Channel) 39 Mbps 11.87 12.72
52 Mbps 11.83 12.71
58.5 Mbps 11.76 12.64
65 Mbps 11.68 12.57
13.5 Mbps 11.45 11.50
27 Mbps 11.44 11.43
40.5 Mbps 11.34 11.39
HT 40 54 Mbps 11.27 11.30
(Low Channel) 81 Mbps 11.25 11.26
108 Mbps 11.21 11.17
121.5 Mbps 11.18 11.16
135 Mbps 11.16 11.12
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29.3 Mbps 8.36 7.14

58.5 Mbps 8.34 7.12

87.8 Mbps 8.25 7.10

117 Mbps 8.23 7.02

VHTS80 175.5 Mbps 8.21 7.01
(Middle Channel) 234 Mbps 8.14 6.98
263.3 Mbps 8.13 6.89

292.5 Mbps 8.03 6.84

351 Mbps 8.01 6.81

390 Mbps 7.96 6.76

-. The worse case data rate for each modulation is determined 6 Mbps(Ant.0/Ant.1) for IEEE 802.11a, 6.5
Mbps(Ant.0/Ant.1) for HT20, 13.5 Mbps(Ant.0/Ant.1) for HT40, 29.3 Mbps(Ant.0/Ant.1) for VHTS80.

-. To get a maximum emission levels from the EUT, the EUT was moved throughout the XY, XZ, and YZ planes and the

worst case is “XY” axis.
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5.4 Configuration of Test System

Line Conducted Test: The EUT was connected to Jig Board and the power was connected to DC Power Supply.
All supporting equipments were connected to another LISN. Preliminary Power line
Conducted Emission test was performed by using the procedure in ANSI C63.10: 2013 to
determine the worse operating conditions.

Radiated Emission Test: Preliminary radiated emissions test were conducted using the procedure in ANSI C63.10:
2013 to determine the worse operating conditions. Final radiated emission tests were
conducted at 3 meter Semi Anechoic Chamber.

The turntable was rotated through 360 degrees and the EUT was tested by positioned
three orthogonal planes to obtain the highest reading on the field strength meter. Once
maximum reading was determined, the search antenna was raised and lowered in both

vertical and horizontal polarization.

5.5 Antenna Requirement

For intentional device, according to section 15.203, 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.

Antenna Construction:

The transmitter external antenna of the EUT is WLAN 2.4 GHz Band & WLAN 5 GHz Band is Metal Antenna(Antenna 0,
Antenna 1). The manufacturer has designed a structure that connects to the antenna using a unique coupling connector of the

MMCX type. so no consideration of replacement by the user.
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6. PRELIMINARY TEST

6.1 AC Power line Conducted Emissions Tests
During Preliminary Test, the following operating mode was investigated.

Operation Mode The Worse operating condition (Please check one only)

Transmitting Mode X

6.2 General Radiated Emissions Tests
During Preliminary Test, the following operating mode was investigated.

Operation Mode The Worse operating condition (Please check one only)

Transmitting Mode X
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7. MIMIMUM 26 dB BANDWIDTH

7.1 Operating environment
Temperature : 23 °C
Relative humidity : 41 % R.H.

7.2 Test set-up
The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 100 kHz, and
peak detection was used. The 26 dB bandwidth is defined as the total spectrum over which the power is higher than the peak

power minus 26 dB.

EUT Spectrum analyzer

7.3 Test equipment used
Model Number Manufacturer Description Serial Number Last Cal.

B - FSV40 Rohde & Schwarz Signal Analyzer 101009 Mar. 14, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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7.4 Test data for 802.11a RLAN Mode

7.4.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
(MHz) CHANNEL (MHz) (MHz)
Low 5180.00 21.23
5150 ~ 5 250 Middle 5220.00 21.33
High 5 240.00 21.58
Low 5745.00 21.73
5725 ~ 5850 Middle 5785.00 21.53
High 5 825.00 21.78

,//

7.

Tested by: Hyung-Kwon, Oh/ Assr,i'stant Manager
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.80 dBm
5.1783520 GHz
10 dBm Mt ndB 26.00 dB
_,W,/\/\Kf*f\\ 21.229000000 MHz
0 dBm /“‘"”N Q Factsr 243.9
-10 dBm
T 2
-20 dBm /‘}I K7\
-30 dBm =
WWAWAA‘)NM M(ﬁ\’\'\‘\v%w
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.178352 GHz 5.80 dBm | ndg down 21.229 MHz |
Tel: 1 5.169411 GHz -20.41 dBm nde 26.00 dB
T2 1 5.190639 GHz -20.23 dBm | Q factor 243.9
Low Channel (5 180 MHz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.70 dB

@ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 6.00 dBm
e 5.2208490 GHz
10 dBm ‘ ndB 26.00 dB
M w 21.329000000 MHz
0 dBm /M qQ factor 244.8
-10 dBm
- Mo
T
— \MJ L\\M
A4N
-30 dBm ‘—M\,\l
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.22 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.220849 GHz 6.00 dBm | ndB down 21.329 MHz |
Tel: 1 5.209311 GHz -20.31 dBm ndB 26.00 dB
T2 1 5.230639 GHz -20.06 dBm | Q factor | 244.8

Middle Channel (5 220 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 6.43 dBm
54 5.2383520 GHz
10 dBm . ndB 26.00 dB
21.578000000 MHz
0 dem /M Q factor 242.8
-10 dBm /
Y 5§
-30 dg 'WVWN nW
'\’\,/f [
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.24 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.238352 GHz 6.43 dBm | ndg down 21.578 MHz |
Tel: 1 5.229011 GHz -19.44 dBm nde 26.00 dB
T2 1 5.250589 GHz -19.66 dBm | Q factor 242.8
High Channel (5 240 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk Yiew
M1[1] 4.68 dBm
5.7445000 GHz
10 derm 1] ndB 26.00 dB
a1 w 21.728000000 MHz
0 dBm /f""““"" q'fa 264.4
-10 dem
L 2
20 dem /J\/\fﬂj}/ K
m\ﬂmm A, - "’"M
BRTIPs
-40 dBm
-50 dem
-60 dBm
-70 dBm
CF 5.745 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.7445 GHz 4.68 dBm | ndB down 21.728 MHz |
T1 1 5.734211 GHz -21.23 dBm ndB 26.00 dB
T2 1 5.755939 GHz -21.36 dBm | Q factor 264.4
Low Channel (5 745 MHZz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.70 dBm
5.7872480 GHz
10 dBm MI ndB 26.00 dB
g B, 21.528000000 MHz
0 dBm l/ Q factor 268.8
-10 dBm \\
B 2
-20 dBm J/ ;("'
A N\
-30 dém 7 — va W,u%
[T
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.785 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.787248 GHz 4.70 dBm | ndB down 21.528 MHz |
Tel: 1 5.774111 GHz -21.52 dBm ndB 26.00 dB
T2 1 5.795639 GHz -21.11 dBm | Q factor | 268.8

Middle Channel (5 785 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.41 dBm
5.8235010 GHz
10dem W ndB 26.00 dB
Bw 21.778000000 MHz
0 dem /Mmﬂwmé\ 267.4
-10 dBm
20 derm Jwy’ \Tvim
S0 T gy
-40 dBm W\-\/—\-\/
-50 dBm
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.823501 GHz 4.41 dBm | ndg down 21.778 MHz |
Tel: 1 5.814111 GHz -21.83 dBm nde 26.00 dB
T2 1 5.835889 GHz -21.77 dBm | Q factor 267 .4
High Channel (5 825 MHz)
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7.4.2 Test data for Antenna 1
-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
(MHz) CHANNEL (MHz) (MHz)
Low 5180.00 21.88
5150~ 5250 Middle 5220.00 22.28
High 5240.00 21.38
Low 5745.00 21.88
5725~5850 Middle 5785.00 21.28
High 5825.00 21.28

,//
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 7.29 dBm
M1 5.1783520 GHz
10 dBm MJ\,-K""\ ndB 26.00 dB
M 21.878000000 MHz
0 dBm / Q factor 236.7
-10 dBm
e k7
x n P
S INETIVAS e MV\"\M
% o AAAV\J" =
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.178352 GHz 7.29 dBm | ndg down 21.878 MHz |
Tel: 1 5.168911 GHz -18.72 dBm nde 26.00 dB
T2 1 5.190789 GHz -18.62 dBm | Q factor 236.7
Low Channel (5 180 MHz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.70 dB

@ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 7.54 dBm
M1 5.2183520 GHz
10 dBm M‘ﬁ”‘\ ndB 26.00 dB
I,.A,Jvm 22.278000000 MHz
0 dBm j Q factor 234.2
-10 dBm 4
-20 dBm MV .,,\W
% m Mr\‘w\—ﬂ\f\m
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.22 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.218352 GHz 7.54 dBm | ndB down 22.278 MHz |
Tel: 1 5.208811 GHz -18.37 dBm ndB 26.00 dB
T2 1 5.231089 GHz -18.38 dBm | Q factor | 234,2

Middle Channel (5 220 MHz)
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Spectrum | rrvn |

Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 7.62 dBm
M1 5.2383520 GHz
10 dBm ..JV‘N'H’“\ ndB 26.00 dB
M 21.379000000 MHz
0 dBm / Q factor 245.0
-10 dBm
T &
-20 dBm JW‘W o w
-3¢ dbm AT
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.24 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.238352 GHz 7.62 dBm | ndg down 21.379 MHz |
Tel: 1 5.229061 GHz -18.52 dBm nde 26.00 dB
T2 1 5.25044 GHz -18.58 dBm | Q factor 245.0

High Channel (5 240 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.16 dBm
5.7433520 GHz
10 dBm L ndB 26.00 dB
w 21.878000000 MHz
0 dBm /’”"’“’“ q factd 262.5
-10 dBm
T 2
-20 dBm f‘\;\’;/\/\/‘-\;}/ \‘{ij\'\\/w
| WV,MW
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.745 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.743352 GHz 5.16 dBm | ndg down 21.878 MHz |
Tel: 1 5.734111 GHz -20.51 dBm nde 26.00 dB
T2 1 5.755989 GHz -21.04 dBm | Q factor 262.5
Low Channel (5 745 MHZz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.80 dB

@ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.97 dBm
e 5.7833520 GHz
10 dBm + ndB 26.00 dB
W w 21.279000000 MHz
0 dem /’W"M Q facto 271.8
-10 dBm
T 2
-20 dBm /‘/\J\/”j}/ Iq\\
ol Y \'\%
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.785 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.783352 GHz 5.97 dBm | ndB down 21.279 MHz |
Tel: 1 5.774311 GHz -20.21 dBm ndB 26.00 dB
T2 1 5.795589 GHz -20.19 dBm | Q factor | 271.8

Middle Channel (5 785 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.97 dBm
5.8240010 GHz
10 dem Nv_dm,l.letﬁ ndB 26.00 dB|
Bw 21.279000000 MHz
0 dem /W NNQ%HW\ 273.7
-10 dBm /
T 2
20 dem Wﬁ T:\h
-‘\3’33311—"_(],1 /__’\VMM b deb“\ﬂ\ﬂ-\,
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.824001 GHz 4.97 dBm | ndg down 21.279 MHz |
Tel: 1 5.814361 GHz -21.17 dBm nde 26.00 dB
T2 1 5.835639 GHz -21.10 dBm | Q factor 273.7
High Channel (5 825 MHz)
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7.5 Test data for 802.11n_HT20 RLAN Mode

7.5.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
(MHz) CHANNEL (MHz) (MHz)
Low 5180.00 22.98
5150 ~ 5 250 Middle 5220.00 21.53
High 5 240.00 21.63
Low 5745.00 22.38
5725 ~ 5850 Middle 5785.00 22.73
High 5 825.00 21.53

,//
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Tested by: Hyung-Kwon, Oh/ Assr,i'stant Manager
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk Yiew
M1[1] 4.75 dBm
5.1791510 GHz
10 dém T ndB 26.00 dB
WM 22.977000000 MHz
0 dBm / Qfa 225.4
-10 dBm
1,/ AE
-20 dBm Www w
AN My
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.179151 GHz 4.75 dBm | nde down 22.977 MHz |
Tt 1 5.167962 GHz -21.36 dém nde 26.00 dB
T2 1 5.190939 GHz -20.81 dBm | Q factar 225.4
Low Channel (5 180 MHz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.70 dB @ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.47 dBm
5.2213990 GHz
10 dBm tt—ndp 26.00 dB
| A 21.528000000 MHz
0 dBm /“ o] Q factor 242.5
-10 dBm
T 2
N /J \.{7\,\’\/\\,
-30 dBm N/JJ \\V\f\‘u\,ﬂ
9 B> \/\’\w w
-50 dBm
-60 dBm
-70 dBm
CF 5.22 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.221399 GHz 5.47 dBm | ndB down 21.528 MHz |
Tel: 1 5.209261 GHz -20.71 dBm ndB 26.00 dB
T2 1 5.230789 GHz -20.58 dBm | Q factor | 242.,5

Middle Channel (5 220 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 6.06 dBm
s 5.2388010 GHz
10 dBm sy ndB 26.00 dB
H‘«""""’M 21.628000000 MHz
0 dBm ]; Q factor 242.2
-10 dBm
TJ/ 2
-20 dBm W \Tv
e Jﬂ/\_.m/" \\Mv,f\m -
w WW\
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.24 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.238801 GHz 6.06 dBm | ndg down 21.628 MHz |
Tel: 1 5.229061 GHz -19.65 dBm nde 26.00 dB
T2 1 5.250689 GHz -19,95 dBm | Q factor 242,2
High Channel (5 240 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.02 dBm
5.7435010 GHz
10 dBm M1 ndB 26.00 dB
Bw 22.378000000 MHz
0 dBm [,J‘W‘“ Ao ) 256.7
-10 dBm
/J
. \/\J»JN/IYl \%&\,\/\W
30 dBm AN Vo N T
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.745 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.743501 GHz 4.02 dBm ndg down 22.378 MHz |
Tel: 1 5.733811 GHz -22.07 dBm nde 26.00 dB
T2 1 5.756189 GHz -21.98 dBm | Q factor 256.7
Low Channel (5 745 MHZz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.80 dBm
5.7855000 GHz
10 dem 1 ndB 26.00 dB
Bw 22.727000000 MHz
0 dem Arfien 254.6
-10 dBm
e e
MWM e,
d 1A
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.785 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.7855 GHz 3.80 dBm | ndB down 22.727 MHz |
Tel: 1 5.773561 GHz -22.17 dBm ndB 26.00 dB
T2 1 5.796289 GHz -22.23 dBém | Q factor | 254.6

Middle Channel (5 785 MHz)
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Spectrum | rrvn |

Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.30 dBm
5.8262490 GHz
10 dBm M1 ndB 26.00 dB
Bw 21.528000000 MHz
0 dBm /w'*" p AP ENT 270.6
-10 dBm
T
-20 dBm _}/ 2

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.826249 GHz 4.30 dBm | ndé down 21.528 MHz |
L 1 5.814061 GHz -21.36 dBm nde 26.00 dB
T2 1 5.835589 GHz -21.73 dBm | Q factor 270.6
High Channel (5 825 MHz)
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7.5.2 Test data for Antenna 1
-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
(MHz) CHANNEL (MHz) (MHz)
Low 5180.00 21.63
5150 ~ 5250 Middle 5220.00 21.88
High 5240.00 21.53
Low 5745.00 21.78
5725~5850 Middle 5785.00 21.58
High 5 825.00 21.63
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Tested by: Hyung-Kwon, Oh/ Assr,i'stant Manager
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.74 dBm
5.1776520 GHz
10 dBm M ndB 26.00 dB
21.628000000 MHz
0 dem /W Q factor 239.4
-10 dBm
T 2
-20 dBm m‘/y}/ \{\7\—\/\”
30 dBm et e B \'W
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.177652 GHz 5.74 dBm | ndg down 21.628 MHz |
Tel: 1 5.169211 GHz -20.06 dBm nde 26.00 dB
T2 1 5.190839 GHz -20.31 dBm | Q factor 239.4
Low Channel (5 180 MHz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.56 dBm
5.2205490 GHz
10 dBm it ndB 26.00 dB
A 21.878000000 MHz
0 dBm /W Q factor 238.6
-10 dBm
1 ;
-20 dBm M/“J \(7%
] L A AT
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.22 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.220549 GHz 5.56 dBm | ndB down 21.878 MHz |
Tel: 1 5.208861 GHz -20.29 dBm ndB 26.00 dB
T2 1 5.230739 GHz -20.37 dBm | Q factor | 238.6
Middle Channel (5 220 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 6.52 dBm
i 5.2409990 GHz
10 dBm ndB 26.00 dB
WW\ 21.528000000 MHz
0 dBm / Q factor 243.4
-10 dBm
T 2
-20 dBm M\/\/J/ YVM
-30 dBm NAf [, ‘NW,\W_'\
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.24 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.240999 GHz 6.52 dBm | ndg down 21.528 MHz |
Tel: 1 5.229211 GHz -19.75 dBm nde 26.00 dB
T2 1 5.250739 GHz -19.67 dBm | Q factor 243.4
High Channel (5 240 MHz)

It should not be reproduced except in full, without the written approval of ONETECH Corp.

EMC-003 (Rev.2)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

Page 38 of 144 Report No. : OT-185-RWD-046
Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 300 kHz
jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.12 dBm
5.7455990 GHz
10 dBm I ndB 26.00 dB
Bw 21.778000000 MHz
0 dem /VWM o 263.8
-10 dBm
-20 dém wwﬂjyl/ iz
;313_?@\'}‘«\/ ot e V\V\M (N o
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.745 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.745599 GHz 4.12 dBm ndg down 21.778 MHz |
Tel: 1 5.734061 GHz -21.96 dBm nde 26.00 dB
T2 1 5.755839 GHz -21.99 dBm | Q factor 263.8
Low Channel (5 745 MHZz)
Spectrum rrvnl

Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 4.21 dBm
5.7857990 GHz
10 dBm T ndB 26.00 dB
B 21.578000000 MHz
0 dBm WAMJ"‘W 268.1
-10 dBm
T
-20 dBm M RZ
-30 dB aNSvA L B MM%
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.785 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.785799 GHz 4.21 dBm | ndB down 21.578 MHz |
Tel: 1 5.774161 GHz -21.36 dBm ndB 26.00 dB
T2 1 5.795739 GHz -21.65 dBm | Q factor | 268.1

Middle Channel (5 785 MHz)

It should not be reproduced except in full, without the written approval of ONETECH Corp.

EMC-003 (Rev.2)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

Page 39 of 144

Report No. : OT-185-RWD-046

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 300 kHz

jo Att 30 dB  SWT 19 ps @ VBW 1 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.67 dBm
5.8256990 GHz
10 dBm T ndB 26.00 dB
Bw 21.628000000 MHz
0 dem /WM Aty 269.4]
-10 dBm
20 dBm }}/ \T‘i
-30 dBm
IV i T
36 o] AN
-50 dBm
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.825699 GHz 3.67 dBm | ndg down 21.628 MHz |
Tel: 1 5.814261 GHz -22.17 dBm nde 26.00 dB
T2 1 5.835889 GHz -22,09 dBm | Q factor 269.4

High Channel (5 825 MHz)
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7.6 Test data for 802.11n_HT40 RLAN Mode

7.6.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
Low 5190.00 39.56
5150~ 5250
High 5230.00 39.36
Low 5 755.00 40.36
5725~5850
High 5795.00 40.66
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Tested by: Hyung-Kwon, Oh/ Assr,i'stant Manager
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.94 dBm
5.1873000 GHz
10 dBm M1 ndB 26.00 dB
Bw 39.560000000 MHz
0 dem /W.,MM P Muﬁm,,\ 131.1
-10 dBm l(
P
-20 dBm 1 .I'
-30 dBm M M
sl W MY
-50 dBm
-60 dBm
-70 dBm
CF 5.19 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.1873 GHz 3.94 dBm | ndg down 39.56 MHz |
Tel: 1 5.17012 GHz -21.66 dBm nde 26.00 dB
T2 1 5.20968 GHz -21.86 dBm | Q factor 1351
Low Channel (5 190 MHz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 6.18 dBm
o 5.2285000 GHz
10 dBm M ndB 26.00 dB
w 39.360000000 MHz
0 dBm /W"‘W* A, e e 132.8
-10 dBm
'Tj P
-20 dBm W
;f/im/‘/m“ e i) vy
-40 dBm w\,\ ’j\\"
-50 dBm
-60 dBm
-70 dBm
CF 5.23 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.2285 GHz 6.18 dBm | ndB down 39.36 MHz |
Tel: 1 5.21042 GHz -20.33 dBm ndB 26.00 dB
T2 1 5.24978 GHz -20.04 dBm | Q factor | 132.8

High

Channel (5 230 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB & RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.36 dBm
5.7519000 GHz
10dem i ndB 26.00 dB
Bw 40.360000000 MHz
0 dBm {W,“;vh mm\ WAWWW\ 142.5
-10 dBm I{ gr
. MJU‘” T
U
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.755 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.7519 GHz 3.36 dBm | ndg down 40,36 MHz |
Tel: 1 5.73452 GHz -22.83 dBm nde 26.00 dB
T2 1 5.77488 GHz -22.62 dBm | Q factor 142.5
Low Channel (5 755 MHz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.45 dBm
5.7974000 GHz
10 dém Wi ndB 26.00 dB
Bw 40.660000000 MHz
0 dBm fw apacfuetiir N, %m,w\ 142.6
-10 dBm / \I
-20 dBm T =
f""”@‘“’“ e MM«'\ wh | an
L T
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.795 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5.7974 GHz 3.45 dBm | ndB down 40,66 MHz |
Tel: 1 5.77462 GHz -23.13 dBm ndB 26.00 dB
T2 1 5.81528 GHz -22.88 dBém | Q factor | 142.6

High Channel (5 795 MHz)
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7.6.2 Test data for Antenna 1

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
Low 5190.00 41.16
5150~ 5250
High 5230.00 39.46
Low 5 755.00 39.96
5725~5850
High 5795.00 39.56
77

Tested by: Hyung-Kwon, Oh/ Assr,iAstant Manager
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.70 dB & RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.16 dBm
5.1912000 GHz
10 dBm T ndB 26.00 dB
M 41.160000000 MHz
0 dém ( sca N Q 126.1
-10 dBm
Tl
= M,.Wﬁf‘.,‘v VW/W
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.19 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.1912 GHz 5.16 dBm | ndg down 41.16 MHz |
Tel: 1 5.16882 GHz -20.89 dBm nde 26.00 dB
T2 1 5.20998 GHz -20.61 dBm | Q factor 126.1
Low Channel (5 190 MHz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.49 dBm
5.2318000 GHz
10 dBm i ndB 26.00 dB
39.460000000 MHz
0 dem IMWM qQfa 132.6
-10 dBm
1
-20 dBm
o e AT
=40 dBm W
-50 dBm
-60 dBm
-70 dBm
CF 5.23 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 £.2318 GHz 5.49 dBm | ndB down 39.46 MHz |
Tel: 1 5.21022 GHz -20.25 dBm ndB 26.00 dB
T2 1 5.24968 GHz -21.04 dBm | Q factor | 132.6

High Channel (5 230 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 5.07 dBm
5.7519000 GHz
10 dBm ! ndB 26.00 dB
M Py, B 89.960000000 MHz
0 dBm /w\, . u 143.9
-10 dBm
] e
-20 dBm

)
et

ﬁg‘%b«u"

ul{\'\lﬂwwllﬂt/\l\ e g i

v
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.755 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.7519 GHz 5.07 dBm | ndg down 39.96 MHz |
Tel: 1 5.73512 GHz -20.74 dBm nde 26.00 dB
T2 1 5.77508 GHz -20.60 dBm | Q factor 143.9
Low Channel (5 755 MHz)
Spectrum rrvnl
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 500 kHz
jo Att 30dB SWT 265ps @ VBW 2 MHz Mode Auto FFT
® 1Pk View
M1[1] 3.22 dBm
5.7983000 GHz
10 dBm w1 ndB 26.00 dB
Bw 39.560000000 MHz
0 dBm /wv el ""MVW 146.6
-10 dBm j lr
-20 dBm u \_(3

2o damfyy

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.795 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Trc X-value Y-value |  Function Function Result |
M1 3 5£.7983 GHz 3.22 dBm | ndB down 39.56 MHz |
Tel: 1 5.77512 GHz -22.49 dBm ndB 26.00 dB
T2 1 5.81468 GHz -22.70 dBém | Q factor | 146.6

High Channel (5 795 MHz)
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7.7 Test data for 802.11ac_VHT80 RLAN Mode

7.7.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
5150 ~5 250 Middle 5210.00 81.52
5725 ~5850 Middle 5775.00 80.52
— / /,//
/,,/f/,,,,
7 /

Tested by: Hyung-Kwon, Oh/ Aséistant Manager

Spectrum |

(=)

Ref Level 20.00 dBm

Offset 0.70 dB @ RBW 1 MHz

o Att 30dE SWT 28.2pus @ VBW 3 MHz Mode 4uto FFT
@ 1Pk Yiew
M1[1] 0.06 dBm
5.205200 GHz
10 dBrm ndB 26.00 dB
M1 Bw 81.520000000 MHz
0 dBm M'\Mfactur 63.9
. {..,\[\..r\m..,\ rf\,m/\;bﬂ,\
-20 dBm = 5
-30 dem N/? k\
-40 dBm ﬂu
T \Mww\
P oy pN A
-50 dBm
-60 dBm
-70 dBm
CF 5.21 GHz 1001 pts Span 200.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 5.2052 GHz | 0.06 dBm | ndB down 81,52 MHz |
_T1| [T 5.16924 GHz | -26.14 dBm | _ndg | 26.00 db |
T2| | 1] 5.25076 GHz | -25.71 dBm | Q factor 63.9

Middle Channel (5210 MHz)
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| Att

Spectrum |

(=]

Ref Level 20.00 dBm

30 dB

Offset 0.80 dB @ RBW 1 MHz
SWT 28.2 ps @ VBW 3 MHz

Mode Auto FFT

® 1Pk View

10 dem

M1[1]

0 dBm

M1

ndB
Bw

-10 dBm

M\ﬂ

0.13 dBm
5.780390 GHz
26.00 dB|
80.520000000 MHz
71.8

-20 dBm

-30 dBm

712

e

\'U\anxxva NA

T g

-50 dBm

-60 dBm

-70 dBm

CF 5.775 GHz 1001 pts Span 200.0 MHz

Marker

Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.78039 GHz 0.13 dBm | ndg down 80,52 MHz |
Tel: 1 5.73444 GHz -25.46 dBm nde 26.00 dB
T2 1 5.81496 GHz -25.57 dBm | Q factor 71,8

Middle Channel (5 775 MHz)
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7.7.2 Test data for Antenna 1

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 26 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
5150 ~5 250 Middle 5210.00 80.32
5725 ~5850 Middle 5775.00 80.52
/",/f/,/;
7

Tested by: Hyung-Kwon, Oh/ Aséistant Manager

Ref Level 20.00 dBm

Spectrum |

(=)

Offset 0.70 dB @ RBW 1 MHz

o Att 30dB SWT 28.2ps @ VBW 3 MHz Mode Auto FFT
@ 1Pk Yiew
M1[1] 2.57 dBm
5.205400 GHz
10 dBrm . ndB 26.00 dB
X Bw 80.320000000 MHz
0 dBm factor 64.8
-10 dem
-20 dBm T QE
-30 dem j
0 dbs n (\p‘w“’l / \A»Af\ A Y
L P A P M U M AT A T
-50 dem
-60 dBm
-70 dBm
CF 5.21 GHz 1001 pts Span 200.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 5.2054 GHz | 2.57 dBm | ndB down 80.32 MHz |
71 [T 5.16964 GHz | -23.28 dBm | _ndg | 26.00 db |
T2| | 1] 5.24996 GHz | -22.65 dBm | Q factor 64.8

Middle Channel (5210 MHz)
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Spectrum |

(=]

Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 1 MHz

jo Att 30dB SWT 28.2ps @ VBW 3 MHz Mode auto FFT
® 1Pk View
M1[1] 0.48 dBm
5.778000 GHz
10 dem ndB 26.00 dB|
M1 Bw 80.520000000 MHz
0 dBm W"Mrwmctur 71.8
-10 dBm W
-20 dBm T
-30 dBm (\7

A M

<

0 2B S “A“Lr”“mm

-50 dBm

-60 dBm

-70 dBm

CF 5.775 GHz 1001 pts Span 200.0 MHz

Marker

Type | Ref | Trc X-value Y-value | Function Function Result |
M1 1 5.778 GHz 0.48 dBm | ndg down 80,52 MHz |
Tel: 1 5.73464 GHz -25.98 dBm nde 26.00 dB
T2 1 5.81516 GHz -25.70 dBm | Q factor 71,8

Middle Channel (5 775 MHz)
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8.6 dB BANDWIDTH

8.1 Operating environment
Temperature : 23 °C
Relative humidity : 41 % R.H.

8.2 Test set-up
The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 100 kHz, and
peak detection was used. The 6 dB bandwidth is defined as the total spectrum over which the power is higher than the peak

power minus 6 dB.

EUT Spectrum analyzer

8.3 Test equipment used
Model Number Manufacturer Description Serial Number Last Cal.

B - FSV40 Rohde & Schwarz Signal Analyzer 101009 Mar. 14, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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8.4 Test data for 802.11a RLAN Mode

8.4.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 6 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
Low 5 745.00 16.28
5725~5850 Middle 5 785.00 16.33
High 5 825.00 16.28
L T

Tested by: Hyuhg-Kwo

n, Oh”'/Z Engineer

Spectrum |

(=)

Ref Level 20.00 dBm
o Att 30 dB

Offset 0.80 dB @ RBW 100 kHz

SWT

56.9 ps @ VBW 300 kHz

Mode Auto FFT

® 1Pk View

D1[1]

M1[1]

10 dem

0.28 dB|
16.2840 MHz
-4.62 dBm
5.7368580 GHz

D1 1.040 dBm:

0 dBm ™1

D2 -4.960 dBm F [l 1

) \

-20 dBm I .,\1\

30 dBém f 'Jw”"j

MW‘{«W

AT

-50 dBm

-60 dBm

-70 dBém

CF 5.745 GHz

1001 pts

Span 50.0 MHz

Low Channel (5 745 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.99 dB
16.3340 MHz
10 dBm M1[1] -4.11 dBm
5.7768580 GHz
oem D1 0.480 dBm T
fl.w o
D2 -5.520 dBm } LwJ M 1‘.
-10 dem JJ \\
-20 deém a &
-30 dBém MMMVJ‘V \'l
o e
-50 dem
-60 dBm
-70 dem
CF 5.785 GHz 1001 pts Span 50.0 MHz
Middle Channel (5 785 MHz)
Spectrum ':%Il
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
& Att 30dE  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.24 dB
16.2840 MHz
10 dBm M1[1] -4.69 dBm
5.8168580 GHz
TdBm———D1 1.020 dBm r " —— T
I M1 [l 1
D2 -4.980 dBm— Wl "bT
-10 dem J \M
-20 deém
m lfJ \‘
-30 dem MMIIY LM
_4 MMI‘}P‘% l
-50 dem
-60 dBm
-70 dBém
CF 5.825 GHz 1001 pts Span 50.0 MHz
High Channel (5 825 MHz)
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8.4.2 Test data for Antenna 1

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 6 dB Bandwidth
CHANNEL

(MHz) (MHz) (MHz)

Low 5 745.00 16.33

5725~5850 Middle 5 785.00 16.28

High 5 825.00 16.28

Tested by: Hyuhg-Kwon, Ohw/: Engineer
Spectrum [@]

Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 100 kHz

jo Att 30dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.69 dB
16.3340 MHz
10 dBm M1[1] -4.13 dBm
5.7368580 GHz
T dbm D1 1.340 dBm — L;Mﬂwiﬂ}ﬂrwi«w T :
D2 -4.660 dBm ‘l,’, T
-10 dBm Nl} k\
-20 dBm H}Jj/y
30 dem nli Tfl \'lt

MMMMAWWW

-50 dBm

ekl

-60 dBm

-70 dBém

CF 5.745 GHz

1001 pts

Span 50.0 MHz

Low Channel (5 745 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30dE SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.21dB
16.2840 MHz
10 dBm M1[1] -3.78 dBm
5.7768580 GHz
D1 1.850 dBm — = 1 I - ]
0 dBm
| LR S Wﬂ 1
D2 -4,150 dBm F,J“”‘JL' P’ "Jlm"JQT
-10 dBm Mr} \\
-20 dBm Ilw N
-30 dBm m,\nl"ﬂ’”" \k
i gy
pLT
-50 dBm
-60 dBm
-70 dBm
CF 5.785 GHz 1001 pts Span 50.0 MHz
Middle Channel (5 785 MHz)
Spectrum ':%Il
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.25 dB
16.2840 MHz
10 dem M1[1] -4.30 dBm
5.8168580 GHz
T 101 1.140 dBm; — " . — ;
M el T Pl A :
D2 -4,860 dBm ,'.,"ﬁ‘”"l ™ fPT
-10 dBm M} \1\
-20 dBm M}ﬂ; iy
-50 dBm
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
High Channel (5 825 MHz)
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8.5 Test data for 802.11n_HT20 RLAN Mode

8.5.1 Test data for Antenna 0

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 6 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
Low 5 745.00 17.58
5725~5850 Middle 5 785.00 17.63
High 5 825.00 17.58
LA

Tested by: Hyuhg-Kwon, Ohw/: Engineer

Spectrum |

(=)

Ref Level 20.00 dBm
o Att 30 dB

Offset 0.80 dB @ RBW 100 kHz
SWT 56.9 ps @ VYBW 300 kHz Mode Auto FFT

® 1Pk View

D1[1]

M1[1]

10 dem

T EEm——D1 1.100 dBém

0.37 dB|
17.5820 MHz
-5.38 dBm
5.7361590 GHz

T

D2 -4.900 dBm Yo

ooty g o1
"w

-10 dém

\

-20 dBm

/

el

]

-50 dBm

-60 dBm

-70 dBém

CF 5.745 GHz

1001 pts

Span 50.0 MHz

Low Channel (5 745 MHz)
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Spectrum | rrvnl
Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] 0.41 dB
17.6320 MHz
10 dBm M1[1] -5.06 dBm
5.7761590 GHz
D1 1.330 dBm n — —r— T
0 dBm——F
! R N D1
D2 -4.670 dBm rn. “"T
-10 dem ‘LN/
-20 deém W
,,WWWW WWW%WM
-40 dBm
-50 dem
-60 dBm
-70 dem
CF 5.785 GHz 1001 pts Span 50.0 MHz
Middle Channel (5 785 MHz)
Spectrum ':%Il
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] -0.43 dB
17.5820 MHz
10 dBm M1[1] -5.07 dBm
5.8162090 GHz
TaBm——P1 0.970 diﬂnl = L |x  — ﬂ JI
D2 -5.030 dBm L e by DL
-10 dem J{J &
-20 deém &
-30 dem WM“MMMMWW]/
-50 dem
-60 dBm
-70 dBm
CF 5.825 GHz 1001 pts Span 50.0 MHz
High Channel (5 825 MHz)
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8.5.2 Test data for Antenna 1

-. Test Date : May 10, 2018 ~ May 17, 2018
-. Test Result : Pass
FREQUENCY RANGE FREQUENCY 6 dB Bandwidth
CHANNEL
(MHz) (MHz) (MHz)
Low 5745.00 17.63
5725~5850 Middle 5785.00 17.58
High 5825.00 17.53
7 f—
Tested by: Hyung-Kwon, Oh / Engineer
Spectrum [@]
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
jo Att 30dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk View
D1[1] 0.00 dB|
17.6320 MHz
10 deém M1[1] -4.73 dBm
5.7362090 GHz
0 dBm D1 1.470 dBm 7 = — 1 1
D2 -4.530 dBm— £ WM’ N\Hmﬁ“.#
-10 dBm /Jﬁ \\
-20 dBm W
-40 dBm
-S0 dem
-60 dBm
-70 dBm
CF 5.745 GHz 1001 pts Span 50.0 MHz
Low Channel (5 745 MHz)
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