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1. VERIFICATION OF COMPLIANCE

APPLICANT : LG Electronics USA

ADDRESS : 1000 Sylvan Avenue, Englewood Cliffs, New Jersey, United States, 07632
CONTACT PERSON : Kyung-Su Han / Director

TELEPHONE NO : (201) 266-2215

FCCID : BEJLNM1980NCLX

MODEL NAME : LNM1980ONCLX

SERIAL NUMBER s N/A

DATE : January 17, 2019

EQUIPMENT CLASS DSS — PART 15 SPREAD SPECTRUM TRANSMITTER
KIND OF EQUIPMENT CAR NAVIGATION

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

UNDER FCC RULES PART(S) FCC PART 15 SUBPART C Section 15.247

MODIFICATIONS ON THE EQUIPMENT

TO ACHIEVE COMPLIANCE None

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

15.247 (a) (1)

Carrier Frequency Separation

Met the Limit / PASS

15.247 (a) (1) (iii)

Minimum Number of Hopping Channels

Met the Limit / PASS

15.247 (a) (1) (iii)

Average Time of Occupancy

Met the Limit / PASS

15.247 (b) (1)

Maximum Peak Conducted Output Power

Met the Limit / PASS

15.247 (d) 100 kHz Bandwidth Outside the Frequency Band Met the Limit / PASS
15.247 (d) Radiated Emission which fall in the Restricted Band Met the Limit / PASS
15.209 Radiated Emission Limits, General Requirement Met the Limit / PASS
15.207 Conducted Limits Met the Limit / PASS
15.203 Antenna Requirement Met requirement / 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 C Section 15.247

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.
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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 80 Report No.: OT-191-RWD-046

3. GENERAL INFORMATION

3.1 Product Description
The LG Electronics USA, Model LNM1980NCLX (referred to as the EUT in this report) is a CAR NAVIGATION. The

product specification described herein was obtained from product data sheet or user’s manual.

DEVICE TYPE CAR NAVIGATION
OPERATING FREQUENCY 2402 MHz ~ 2 480 MHz
1 Mbps -2.42 dBm
RF OUTPUT POWER 2 Mbps 0.15dBm
3 Mbps 0.42 dBm
NUMBER OF CHANNEL 79 Channels
MODULATION TYPE GFSK for 1 Mbps, n/4-DQPSK for 2 Mbps, 8-DPSK for 3 Mbps
ANTENNA TYPE Metal Stamped Antenna
ANTENNA GAIN 3.46 dBi
LIST OF EACH OSC. OR CRYSTAL.
FREQ.(FREQ.>=1 MH2) 24 MHz, 26MHz, 27 MHz, 55.46667 MHz
RATED SUPPLY VOLTAGE DC120V

3.2 Alternative type(s)/model(s); also covered by this test report.
-. None

4. EUT MODIFICATIONS

-. None
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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 N/A N/A N/A

5.2 Peripheral equipment
Model Manufacturer Description Connected to

LNM1980NCLX LG Electronics USA LNM1980NCLX -
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5.3 Mode of operation during the test

For Bluetooth function testing, software used to control the EUT for staying in continuous transmitting and receiving mode
is programmed. The EUT was set at Low Channel (2 402 MHz), Middle Channel (2 441 MHz), and High Channel (2 480
MHz) with each data transfer rate, 1 Mbps, 2 Mbps, and 3 Mbps. To get a maximum radiated emission levels from the EUT,
the EUT was moved throughout the XY, XZ, and YZ planes and the worst case is “XY” axis, but the worst data was

recorded in this test report.

5.4 Configuration of Test System

Line Conducted Test: The EUT was tested in a Charging & Transmitting mode. The EUT was connected to
USB and the power of USB was connected to Notebook PC. All supporting equipment
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: The EUT was tested in a Charging & Transmitting mode. 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 m 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 antenna of the EUT is a Chip Antenna, so no consideration of replacement by the user.
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6. PRELIMINARY TEST

6.1 AC Power line Conducted Emissions Tests
- As this product is only using DC power, AC conducted emission test has not been performed.

6.2 General Radiated Emissions Tests
During Preliminary Tests, the following operating modes were investigated

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

Transmitting mode. X
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7. MINIMUM 20 dB BANDWIDTH

7.1 Operating environment
Temperature : 24 °C
Relative humidity : 45 % 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 10 kHz, and
peak detection was used. The 20 dB bandwidth is defined as the total spectrum over which the power is higher than the peak

power minus 20 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 1 Mbps

-. Test Date : October 17, 2018
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402 759.20
Middle 2 441 714.30
High 2480 754.20

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | ué"[
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
® 1Pk Yiew
M1[1] -9.17 dBm
2.40207990 GHz
0 dem ndB 20.00 dB
M1 Bw 759.200000000 kHz
-10 dBm 4 Q factor 3163.8
ALl
-20 dem 4 ﬂU
al [ My
-30 dBm N =
-40 dBm ruJ'llu J‘L’q
-50 dBm ) "H
-60 dem ! L»)J . \
_70 dBm _.f‘ll' ﬂ\hﬁlﬂf[ FLYNIHM;JI
! )
S e (LN
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4020799 GHz -9,17 dBm ndB down 759.2 kHz
T1 1 2.4016204 GHz -27.99 dém nde 20.00 de
T2 1 2.,4023796 GHz -29.04 dBm Q factor 3163.8
Low Channel
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Spectrum | u%}
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
M1[1] -8.34 dBm
2.44107990 GHz,
0dem ndB 20.00 dB
M1 Bw 714.300000000 kHz
-10 dBm % Q factor 3417.5
-20 dBm HNJ" i
-30 dBm I B
-40 dem rrﬂl‘h J‘L\%
-50 dBm t ){m L}
-60 dBm J\(v T T W‘H
e oot s W%JMW
il b,
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result
M1 1 2.4410799 GHz -8.34 dém ndg down | 714.3 kHz
T1 1 2.4406653 GHz -28.31 dBm ndB 20.00 dB
T2 1 2.4413796 GHz -28.62 dBm Q factor 3417.5
Middle Channel
Spectrum | ':%1
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
jo ALt 20de SWT 379.3 ps @ VBW 30 kHz Mode aAuto FFT
@ 1Pk Yiew
M1[1] 9.36 dBm
2.48007990 GHz
0 dBm ndB 20.00 dB
11 Bw 754.200000000 kHz,
-10 dBm M Q factor 3288.2
-20 dBm - .
-30 dBm I"'J!'J .
-40 dBm (ﬂju U!\‘“
-50 dBm i
") |
] i i
il r\..fI \)\ il
-70 dém MMJU i KT W
e P ot
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 2.4800799 GHz -9.36 dBm ndB down 754.2 kHz
T1 1| 2.4796254 GHz | -27.60 dBm | ndg 20.00 de
T2 1 2.4803796 GHz -28.73 dBm Q factor 3288.2
High Channel
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7.5 Test data for 2 Mbps

-. Test Date : October 17, 2018
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402 1298.70
Middle 2 441 1 278.70
High 2480 1293.70

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | ué"[
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
® 1Pk Yiew
M1[1] -10.42 dBm
2.40217980 GHz
0 dem ndB 20.00 dB
M1 Bw 1.298700000 MHz
-10 dBm ’IW‘W Q factor 1849.7|
-20 dBm MVM
] e
-30 dBm j‘“ -&T\
-40 dBm J ﬁ‘
-50 dBm + A }"
e s LT e
-60 dem ,!Jﬁ L
A.Mﬂ.fk %\w.m , )
ROTL iy e L f e Y L
-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4021798 GHz -10,42 dBm nde down 1,2937 MHz
T1 1 2.4013556 GHz -30.74 dBm nde 20.00 dB
T2 1 2.4026543 GHz -30.95 dBm Q factor 1840.7
Low Channel
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Spectrum |

=

Ref Level

10.50 dBm Offset 0.50 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
M1[1] -9.99 dBm
2.44118480 GHz
0dem ndB 20.00 dB
r1 Bw 1.278700000 MHz
-10 dBm MWQ factor 1909.1]
-20 dBm h
T Iq\[
-30 dBrm ;I \
-40 dBm
-50 dBm oyl i tup b r./ \'J\ "
jﬁ” T M TR
-60 dBm
. i JJ\N N\n 1
RS Rl AV
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2.4411848 GHz -9.99 dem ndg down | 1.2787 MHz
T1 1 2.4403806 GHz -30.45 dBm ndB 20.00 dB
T2 1 2.4416593 GHz -30.67 dBm Q factor 1909.1
Middle Channel
Spectrum | ':%1
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
o ALt 20de SWT 379.3 ps @ VBW 30 kHz Mode aAuto FFT
@ 1Pk View
M1[1] 11.07 dBm
2.48018480 GHz
0 dBm ndB 20.00 dB
M1 Bws 1.293700000 MHz|
-10 dém ¥ Q factor 1917.1
-20 dém IL."?J‘\}“MA Mg
e
T L‘me
-30 dBém fyl‘ ”\
-40 dBém jj
-50 dBm W{\U{’/f‘w H'W
-60 dBm Mﬁj Wﬂw R’L\Q
-70 dBm - A
™ e oty
-80 dem
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 2.4801848 GHz -11.07 dBm ndB down 1.2937 MHz
T1 |1 2.4793606 GHz | -31.45 dBm | ndB 20.00 dB
T2 1 2.4806543 GHz -29.72 dbm Q factor 1917.1
High Channel
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7.6 Test data for 3 Mbps
-. Test Date : October 17, 2018
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402 1293.70
Middle 2441 1283.70
High 2 480 1273.70

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | ué"[
Ref Level 10.50 dBm  Offset 0.50 dB & RBW 10 kHz
o Att 20de SWT 3793 ps @ VBW 30 kHz  Mode Auto FFT
® 1Pk Yiew
M1[1] -10.53 dBm)|
2.40217980 GHz
0 dem ndB 20.00 dB
M1 Bw 1.293700000 MHz
-10 dBm M Q factor 1856.8
-20 dBm E{AMM llm lmL
-30 dBm /. ,%1
-40 dBm f
\
-50 dBm TWM mww i \M}MW\
-60 dBm wﬁ 4
ﬁRﬁ‘?ﬂﬂﬂH ,.["Wmu'ht J L\m wph"‘ﬁv s AT
¥ WIIJ
-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4021798 GHz -10.53 dBm nde down 1,2937 MHz
T1 1 2.4013656 GHz -31.42 deém ndB 20.00 dB
T2 1 2.4026593 GHz -30.18 dBem Q factor 1856.8
Low Channel
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Spectrum |

=

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
M1[1] -9.98 dBm
2.44118480 GHz
0dem ndB 20.00 dB
r1 Bw 1.283700000 MHz
-10 dBrm Mﬁ\ Q factor 1901.7|
-20 dBm WML M\W.
-30 dBrm /\ ‘H
-40 dBm
-50 dBm n A Alj \\\.h 1
fP A i R #I/(
-60 dBm 'rﬁn
R m ol bgujr “V]Mﬂ f s
Ny el 0
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2.4411848 GHz -9.98 dém ndg down | 1.2837 MHz
T1 1 2.4403706 GHz -30.05 dBm ndB 20.00 dB
T2 1 2.4416543 GHz -30.12 dBm Q factor 1901.7

Middle Channel

Spectrum | ':%1
Ref Level 10.50 dBm Offset 0.50 dB @ RBW 10 kHz
o ALt 20de SWT 379.3 ps @ VBW 30 kHz Mode aAuto FFT
@ 1Pk View
M1[1] 10.96 dBm
2.48018480 GHz
0 dBm ndB 20.00 dB
M1 Bws 1.273700000 MHz|
-10 dém Wi Q factor 1947.2
-20 dem UMM Mﬂ"”
; "
-30 dBm - ‘ﬁ]\
-40 dBém }H ]V\
-50 dBm ww | w
-60 dBm I\J W 'M
oy P T
-80 dem
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 2.4801848 GHz -10.96 dBm ndB down 1.2737 MHz
T1 |1 2.4793706 GHz | -31.16 dBm | ndB 20.00 dB
T2 1 2.4806444 GHz -30.97 dBm Q factor 1947.2
High Channel
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8. HOPPING FREQUENCY SEPARATION

8.1 Operating environment
Temperature : 24 °C
Relative humidity : 45 % R.H.

8.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The frequency span is set to 10 MHz. The analyzer

is set to peak hold then a pseudo-random hopping sequence of the transmitter is captured. The mark delta function was used

to measure the frequency separation between two adjacent hopping channels.

EUT Spectrum analyzer

8.3 Test equipment used

Model Number Manufacturer Description Serial Number

Last Cal.

m- 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 1 Mbps
-. Test Date : October 17, 2018
-. Test Result : Pass
MEASURED VLAUE (kHz) Two-third of 20 dB Bandwidth (kHz) LIMIT
999.00 476.20 Separated by a minimum of 25 kHz

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | nél

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 50 kHz

o Att 20 dB @ SWT 10 ms @ VBW 100 kHz Mode Auto FFT
@ 1Pk Yiew
D1[1] 0.01 dB
999.00 kHz|
0 dam s M1[1] 3.50 dBm
R I N O N O
"7 \‘\ / \\\ / \\ / \‘w / \‘\
dBm T =y I
-30 dem
-40 dBm
-50 dBern
-60 dem
-70 dBm
-80 dem
CF 2.441 GHz 1001 pts Span 5.0 MHz
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8.5 Test data for 2 Mbps
-. Test Date : October 17, 2018
-. Test Result : Pass
MEASURED VLAUE (kHz) Two-third of 20 dB Bandwidth (kHz) LIMIT
999.00 852.47 Separated by a minimum of 25 kHz

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | nél

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 50 kHz
o Att 20 dB & SWT 10 ms & VBW 100 kHz Mode Auto FFT
@ 1Pk View

D1[1] 0.12 dB
999.00 kHz,
1 M1[1] 3.13 dBm,

0 dBm ¥ i

DV IO DV T PV TNV RV

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

CF 2.441 GHz 1001 pts Span 5.0 MHz
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8.6 Test data for 3 Mbps

-. Test Date : October 17, 2018
-. Test Result . Pass
MEASURED VLAUE (kHz) Two-third of 20 dB Bandwidth (kHz) LIMIT

1004.00

862.47

Separated by a minimum of 25 kHz

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum |

(=]

Ref Level 10.50 dBm

Offset 0.50 dB @ RBW 50 kHz

o Att 20dB SWT 37.9ps @ VBW 100 kHz Mode asuto FFT
@ 1Pk View
D1[1] 0.01 dB|
1.00400 MHz
0 dBm 1 - M1[1] 3.07 dBm
/\Pﬂh’ ,/V‘/\N f\/j\M 2.44DD\13T/G:2
0'dBm B4 i b= a.'w
-20 dBrm
-30 dBrm
-40 dBm
-50 dBrn
-60 dBm
-70 dBm
-80 dBm

CF 2.441 GHz

1001 pts

Span 5.0 MIHz
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9. NUMBER OF HOPPING CHANNELS

9.1 Operating environment
Temperature : 24 °C
Relative humidity : 45 % R.H.

9.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The frequency span is set to 100 MHz and the

resolution bandwidth is set to 1 MHz. The analyzer is set to peak hold and then complete pseudo-random hopping sequence

of the transmitter is captured.

EUT

9.3 Test equipment used

Model Number Manufacturer Description

Spectrum analyzer

Serial Number

Last Cal.

m- FSV40 Rohde & Schwarz Signal Analyzer

101009

Mar. 14, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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9.4 Test data for 1 Mbps

-. Test Date : October 17, 2018

-. Test Result . Pass

Data Transfer Rate

Measured value (Number)

Limit (Number)

Margin (Number)

1 Mbps 79 Minimum of 15 64
.l"""-‘-'
Tested by: Min-Gu Ji / Assistant Manager
Spectrum | :%1
Ref Level 10.50 dem  Offset 0.50 dB & RBW 100 kHz
= Att 20dB  SWT 948 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Yiew

M1[1]

-4.08 dBm|
2.4798800 GHz|

I

o

I

|
|
|
|

Start 2.4 GHz

1001 pts

Stop 2.4835 GHz

Total number of hopping channe

I: 28+30+21 =79
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Spectrum | uv::}

Ref Level 10.50 dem  Offset 0.50 dB & RBW 100 kHz
= Att 20dB  SWT 56,9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Yiew

0 dem

A AT A A A AR A T
N AR LR

-20 dBm (WN \J“” [ ”“‘“F\[u VI \Uqu

-30 dBm }

-40 dBm (
-50 dBm Aﬁ
-60 dBm

AN W

W T

-80 dBm

Start 2.39 GHz 1001 pts Stop 2.43 GHz

Number of hopping channel: 28

Spectrum | n%:r‘

Ref Level 10.50 dBm Offset 0.50 dB & RBW 100 kHz
o Att 20dB SWT 37.9ps @ VBW 300 kHz Mode asuto FFT
@ 1Pk View

Start 2.43 GHz 1001 pts Stop 2.46 GHz

Number of hopping channel: 30
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Spectrum | =2

Ref Level 10.50 dBm  Offset 0.50 dB & RBW 100 kHz

| Att 20 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Yiew

0 dBm

AR
Wﬁ‘\ﬁ»w

-40 dBm L

-50 dem

-60 dem \

%w B A

-80 dém

Start 2.46 GHz 1001 pts Stop 2.49 GHz

Number of hopping channel: 21
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9.5 Test data for 2 Mbps
-. Test Date : October 17, 2018
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
2 Mbps 79 Minimum of 15 64

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | uél

Ref Level 10.50 dem  Offset 0.50 dB & RBW 100 kHz

= Att 20dB SWT 94,8 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Yiew

0 dBm

AN - A VAR AR o

-70 dBm

-B0 dBm

Start 2.4 GHz 1001 pts

Stop 2.4835 GHz

Total number of hopping channel: 28+30+21 =79
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Spectrum |

&

Ref Level 10.50 dem  Offset 0.50 dB & RBW 100 kHz
= Att 20dB  SWT 56,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Yiew

0 dem

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

i bl

-70 dBm

-80 dBm

Start 2.39 GHz 1001 pts

Stop 2.43 GHz

Number of hopping channel: 28

Spectrum |

(=]

Ref Level 10.50 dBm Offset 0.50 dB & RBW 100 kHz
o Att 20dB SWT 37.9ps @ VBW 300 kHz Mode asuto FFT

@ 1Pk View

0 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

Start 2.43 GHz 1001 pts

Stop 2.46 GHz

Number of hopping channel: 30
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Spectrum | =2

Ref Level 10.50 dBm  Offset 0.50 dB & RBW 100 kHz
| Att 20 dB SWT 37.9 ps @ VBW 300 kHz Mode &Auto FFT
@ 1Pk View

0 dBm

AR AR

-10 dBém

-20 dBm \

-30 dém ]

-40 dBm Mh)}
-50 dBm

-60 dem \

-70 dém

-80 dém

Start 2.46 GHz 1001 pts Stop 2.49 GHz

Number of hopping channel: 21
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9.6 Test data for 3 Mbps
-. Test Date : October 17, 2018
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
3 Mbps 79 Minimum of 15 64

VL

Tested by: Min-Gu Ji / Assistant Manager

Spectrum | uél

Ref Level 10.50 dem  Offset 0.50 dB & RBW 100 kHz
= Att 20dB SWT 94,8 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Yiew

0 dBm

A At AR AR Ao

-70 dBm
-80 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Total number of hopping channel: 28+30+21 =79
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Spectrum |

&

Ref Level 10.50 dBm
o ALt 20 dB

Offset 0.50 dB & RBW 100 kHz

SWT 56,9 ps @ YBW 300 kHz Mode &uto FFT

@ 1Pk Yiew

0 dem

-10 dBm

i A AARARAN (AR

-20 dBm (

-30 dBm /

-40 dBm )

-50 dBm (Au

-60 dBm "]

-70 dBm

-80 dBm

Start 2.39 GHz 1001 pts

Stop 2.43 GHz

Number of hopping channel: 28

Spectrum |

(=]

Ref Level 10.50 dBm
o Att 20 dB

Offset 0.50 dB @ RBW 100 kHz
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10. TIME OF OCCUPANCY

10.1 Operating environment
Temperature : 24 °C
Relative humidity : 45 % R.H.

10.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The transmitter is set to operate in its normal

frequency hopping mode. The center frequency of the spectrum analyzer is set to one of hopping channels near the center of

the operating band and span is set to zero Hz. The sweep time is set to display one complete pulse. The mark delta function

is used to measure the duration of the pulses.

EUT

10.3 Test equipment used

Model Number Manufacturer Description

Spectrum analyzer

Serial Number

Last Cal.

m- FSV40 Rohde & Schwarz Signal Analyzer

101009

Mar. 14, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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10.4 Test data for 1 Mbps

-. Test Date : October 17, 2018
The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.
For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type,
the EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for
transmitting and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for
DHZ1, and 5.06 times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (s) Time (ms) (ms)
DH1 0.380 10.13 31.6 121.64 400
DH3 1.640 5.060 31.6 262.23 400 PASS
DH5 2.890 3.38 31.6 308.68 400

Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time

Remark: See next page for an overview sweep performed with peak detector.

VL

Tested by: Min-Gu Ji / Assistant Manager
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10.5 Test data for 2 Mbps
: October 17, 2018

-. Test Date

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For 2-DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for 2-DH3 packet

type, the EUT needs 3 times slots for transmitting and 1 time slot for receiving, and 2-DH5 packet needs 5 times slots for

transmitting and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for 2-

DHZ1, and 5.06 times (= 1 600/4/79) for 2-DH3, and 3.38 times (= 1 600/6/79) for 2-DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (s) Time (ms) (ms)
2-DH1 0.390 10.13 31.6 124.84 400
2-DH3 1.640 5.060 31.6 262.23 400 PASS
2-DH5 2.890 3.38 31.6 308.68 400

Total dwell time is calculated as following.

Total Dwell Time = Pulse time * Hops per second with channels * period time

Remark: See next page for an overview sweep performed with peak detector.
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10.6 Test data for 3 Mbps
: October 17, 2018

-. Test Date

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For 3-DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for 3-DH3 packet

type, the EUT needs 3 times slots for transmitting and 1 time slot for receiving, and 3-DH5 packet needs 5 times slots for

transmitting and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for 3-

DHZ1, and 5.06 times (= 1 600/4/79) for 3-DH3, and 3.38 times (= 1 600/6/79) for 3-DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (s) Time (ms) (ms)
3-DH1 0.380 10.13 31.6 121.64 400
3-DH3 1.640 5.060 31.6 262.23 400 PASS
3-DH5 2.890 3.38 31.6 308.68 400

Total dwell time is calculated as following.

Total Dwell Time = Pulse time * Hops per second with channels * period time

Remark: See next page for an overview sweep performed with peak detector.
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11. MAXIMUM PEAK OUTPUT POWER

11.1 Operating environment
Temperature : 24 °C
Relative humidity : 45 % R.H

11.2 Test set-up

The maximum peak output power was measured with the spectrum analyzer connected to the antenna output of the EUT.

The EUT was operating in transmit mode at the appropriate center frequency.

EUT Signal Analyzer

11.3 Test equipment used

Model Number Manufacturer Description Serial Number

Last Cal.

W - FSV40 Rohde & Schwarz Signal Analyzer 101009

Mar. 14, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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11.4 Test data for 1 Mbps
-. Test Date : October 17, 2018
-. Test Result : Pass
CHANNEL FREQUENCY MEASURED VLAUE LIMIT MARGIN
(MHz) (dBm) (dBm) (dB)
LOW 2402 -2.48 21.00 23.48
MIDDLE 2441 -2.42 21.00 23.42
HIGH 2480 -3.25 21.00 24.25

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)

VL

Tested by: Min-Gu Ji / Assistant Manager
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11.5 Test data for 2 Mbps

-. Test Date : October 17, 2018
-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL

(MHz) (dBm) (dBm) (dB)
LOW 2402 0.15 21.00 20.85
MIDDLE 2441 0.09 21.00 20.91
HIGH 2480 -0.59 21.00 21.59

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)

VL

Tested by: Min-Gu Ji / Assistant Manager
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11.6 Test data for 3 Mbps

-. Test Date : October 17, 2018
-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2402 0.42 21.00 20.58
MIDDLE 2441 0.29 21.00 20.71
HIGH 2480 -0.44 21.00 21.44

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)

VL

Tested by: Min-Gu Ji / Assistant Manager
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12. 100 kHz BANDWIDTH OUTSIDE THE FREQUENCY BAND

12.1 Operating environment
Temperature : 24 °C
Relative humidity : 48 % R.H

12.2 Test set-up for conducted measurement
The antenna output of the EUT was connected to the spectrum analyzer. The resolution and video bandwidth is set to 100

kHz, and peak detection was used.

EUT Spectrum analyzer

12.3 Test set-up for radiated measurement
The radiated emissions measurements were performed on the 3 m, open-field test site. The EUT was placed on a non-
conductive turntable approximately 0.8 m above the ground plane.

The frequency spectrum from 30 kHz to 26.5 GHz was scanned and maximum emission levels at each frequency recorded.
The system was rotated 360°, and the antenna was varied in the height between 1.0 m and 4.0 ms in order to determine the

maximum emission levels. This procedure was performed for horizontal and vertical polarization of the receiving antenna.

12.4 Test equipment used

Model Number Manufacturer Description Serial Number Last Cal. (Interval)
O- ESCI Rohde & Schwarz EMI Test Receiver 101012 Mar. 28, 2018 (1Y)
m- ESR Rohde & Schwarz EMI Test Receiver 101470 Oct. 22, 2018 (1Y)
H- 310N Sonoma Instrument ~ AMPLIFIER 312544 Mar. 28, 2018 (1Y)
O- FSV30 Rohde & Schwarz Signal Analyzer 101200 Aug. 23, 2018 (1Y)
H- BBV 9718B Schwarzbeck Broadband Pre-Amplifier 009 Mar. 16, 2018 (1Y)
m- MA240 HD GmbH Antenna Master N/A N/A
O- HD100 HD GmbH Position Controller N/A N/A
B - DS420S HD GmbH Turn Table N/A N/A
O- FMZB 1513 Schwarzbeck LOOP ANTENNA 1513-235 May. 13, 2018 (2Y)
m- VULB9163 Schwarzbeck TRILOG Broadband Antenna  9163-255 Jun. 05, 2018 (2Y)
H - BBHA9120D Schwarzbeck Horn Antenna BBHA9120D295 Aug. 16, 2017 (2Y)
O- BBHA9170 Schwarzbeck Horn Antenna BBHA9170178 Dec. 04, 2017 (2Y)
O- 83051A Agilent Microwave System Preamplifer 3950M00201 Mar. 15, 2018 (1Y)

All test equipment used is calibrated on a regular basis.
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12.5 Test data for conducted emission

12.5.1 Test data for 1 Mbps
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12.5.2 Test data for 2 Mbps
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Ref Level 15.50 dBm  Offset 5,50 dB & RBW 100 kHz
jo ALt 20de SWT 240 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Yiew

M1i[1] -61.32 dBm

10 deém 19.7990 GHz

0 dBm

-10 dBém

-20 dBém

ra

3.410 dBm

(W]

-30 dém

-40 dBm

-50 dBm

-60 dBm S

O ot | P, R, e WM%WNWWW

WU.]"‘LNJNL""‘

-80 dBm

Start 2.5 GHz 1001 pts

Stop 26.5 GHz

Middle Channel

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 65 of 80

Report No.: OT-191-RWD-046

Spectrum |

(=]

Ref Level 10.50 dBm
jo ALt 20 dB

Offset 0,50 dB & RBW 100 kHz

SWT 37.9 ps @ VBW 300 kHz Mode auto FFT

@ 1Pk Yiew

M1i[1]

0 dem

-66.28 dBm
2.4835000 GHz

D1 -4.630 dbm

1

-10 dém

|

-20 dBm

D2 -2

4.630 dBm

-30 dBm

-40 dBém

-50 dBém

|

|
KMN
|

-60 dBm

7

e

A R

-80 dBm

W S

CF 2.48 GHz 1001 pts

Span 20.0 MHz

High Channel

Spectrum

(=]

Ref Level 10.50 dBm
| Att 20 dB

Offset 0.50 dB & RBW 100 kHz

SWT 247 ms @ VYBW 300 kHz Mode Auto Sweep

@ 1Pk View

M1[1]

0 dBm

-65.50 dBm
2.38480 GHz

-10 dem

-20 dBm

)2 -

n

4.630 dBm

=]

-30 dem

-40 dem

-50 dem

-60 dBm

-70 dBm

1

-20 dem

vl o o ks st

bl

Start 30.0 MHz 1001 pts

Stop 2.5 GHz

High Channel

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 66 of 80 Report No.: OT-191-RWD-046

Spectrum | :%:l

Ref Level 15.50 dBm  Offset 5,50 dB & RBW 100 kHz
jo ALt 20de SWT 240 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Yiew

M1i[1] -62.06 dBm

10 deém 20.2780 GHz

0 dBm

-10 dBém

-20 dBém

D2 -24.630 dBm

-30 dém

-40 dBm

-50 dBm

-60 dém -
WWW RPETR R P R Ay WMWW
MW"W‘ T W w W

-80 dBm

Start 2.5 GHz 1001 pts Stop 26.5 GHz

High Channel

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 67 of 80 Report No.: OT-191-RWD-046

12.5.3 Test data for 3 Mbps
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12.6 Test data for Transmitting Mode radiated emission

12.6.1 Radiated Emission which fall in the Restricted Band
12.6.1.1 Test data for 1 Mbps

-. Test Date : October 21, 2018

-. Resolution bandwidth  : 1 MHz for Peak and Average Mode

-. Video bandwidth : 3 MHz for Peak and Average Mode

-. Detector : Peak Mode(Peak), Average Mode(RMS)

. Measurement distance :3m

. Operating Condition  : Highest Output Power Transmitting Mode(Low Channel and High Channel)
. Result : PASSED

Frequency | Reading Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(MHz2) (dBpv) Mode (H/V) Factor Loss Gain | (dBpV/m) | (dBpV/m) (dB)
Test Data for Low Channel
2 321.87 31.69 Peak H 36.40 74.00 37.60
2316.11 19.24 Average H 23.95 54.00 30.05

27.60 11.40 34.29
2 379.25 31.29 Peak \ 36.00 74.00 38.00
2384.21 18.85 Average \Y 23.56 54.00 30.44
Test Data for High Channel
2 487.53 36.81 Peak H 41.55 74.00 32.45
2 499.99 26.06 Average H 30.80 54.00 23.20
27.80 11.40 34.46
2 486.65 41.94 Peak \ 46.68 74.00 27.32
2 499.99 31.66 Average \ 36.40 54.00 17.60

Tabulated test data for Restricted Band
Remark: “H”: Horizontal, “V”’; Vertical

VI

s

Tested by: Min-Gu Ji / Assistant Manager
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12.6.1.2 Test data for 2 Mbps

-. Test Date

. Detector

. Resolution bandwidth
. Video bandwidth

. Measurement distance

. Operating Condition

:3m

: October 21, 2018
: 1 MHz for Peak and Average Mode
: 3 MHz for Peak and Average Mode
: Peak Mode(Peak), Average Mode(RMS)

: Highest Output Power Transmitting Mode(Low Channel and High Channel)

-. Result : PASSED
Frequency | Reading Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(MHz2) (dBpv) Mode (H/V) Factor Loss Gain | (dBpV/m) | (dBpV/m) (dB)
Test Data for Low Channel
2 313.07 31.00 Peak H 35.71 74.00 38.29
2 319.79 18.77 Average H 23.48 54.00 30.52
27.60 11.40 34.29
2 316.67 32.17 Peak \ 36.88 74.00 37.12
2320.19 18.97 Average \ 23.68 54.00 30.32
Test Data for High Channel
2 499.99 35.38 Peak H 40.12 74.00 33.88
2 499.99 21.29 Average H 26.03 54.00 27.97
27.80 11.40 34.46
2 499.99 39.15 Peak \ 43.89 74.00 30.11
2 499.95 20.58 Average \ 25.32 54.00 28.68

Remark: “H”: Horizontal, “V”’; Vertical

Tabulated test data for Restricted Band

VI

s

Tested by: Min-Gu Ji / Assistant Manager
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12.6.1.3 Test data for 3 Mbps

-. Test Date

. Detector

. Resolution bandwidth
. Video bandwidth

. Measurement distance

. Operating Condition

:3m

: October 21, 2018
: 1 MHz for Peak and Average Mode
: 3 MHz for Peak and Average Mode
: Peak Mode(Peak), Average Mode(RMS)

: Highest Output Power Transmitting Mode(Low Channel and High Channel)

-. Result : PASSED
Frequency | Reading Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(MHz2) (dBpv) Mode (H/V) Factor Loss Gain | (dBpV/m) | (dBpV/m) (dB)
Test Data for Low Channel
2 369.50 31.29 Peak H 36.00 74.00 38.00
2 319.07 18.55 Average H 23.26 54.00 30.74
27.60 11.40 34.29
2 320.03 32.55 Peak \ 37.26 74.00 36.74
2 359.11 18.85 Average \Y 23.56 54.00 30.44
Test Data for High Channel
2 499.97 35.61 Peak H 40.35 74.00 33.65
2 499.99 20.60 Average H 25.34 54.00 28.66
27.80 11.40 34.46
2 486.98 40.57 Peak \ 45.31 74.00 28.69
2 499.99 32.56 Average \ 37.30 54.00 16.70

Remark: “H”: Horizontal, “V”’; Vertical

Tabulated test data for Restricted Band

VI

s

Tested by: Min-Gu Ji / Assistant Manager
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12.6.2 Spurious & Harmonic Radiated Emission above 1 GHz
12.6.2.1 Test data for 1 Mbps

-. Test Date

. Detector

. Resolution bandwidth
. Video bandwidth

. Frequency range
. Measurement distance

. Operating Condition

:3m

: October 21, 2018
: 1 MHz for Peak and Average Mode
: 3 MHz for Peak and Average Mode
: Peak Mode(Peak), Average Mode(RMS)
1 GHz ~ 26.5 GHz

: Highest Output Power Transmitting Mode

-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(GHz) (dBuV) Mode (HIV) Factor Loss Gain | (dBupV/m) | (dBpuV/m) (dB)
Test Data for Low Channel

30.61 Peak H 42.48 74.00 31.52
18.73 Average H 30.60 54.00 23.40

4 804.00 31.00 16.10 35.23
3241 Peak \Y 44.28 74.00 29.72
18.02 Average V 29.89 54.00 24.11

Test Data for Middle Channel

31.82 Peak H 43.75 74.00 30.25
20.52 Average H 32.45 54.00 21.55

4 882.00 31.10 16.10 35.27
33.59 Peak \Y 45.52 74.00 28.48
18.98 Average \% 30.91 54.00 23.09

Test Data for High Channel

31.37 Peak H 43.39 74.00 30.61
18.62 Average H 30.64 54.00 23.36

4 960.00 31.20 16.10 35.28
34.20 Peak V 46.22 74.00 27.78
17.17 Average \ 29.19 54.00 24.81

Tabulated test data for Restricted Band

Remark: “H”: Horizontal, “V”’: Vertical, “*” Frequency fall in restricted band
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12.6.2.2 Test data for 2 Mbps

. Test Date

. Resolution bandwidth
. Video bandwidth

. Detector

. Frequency range

. Measurement distance

. Operating Condition

: October 21, 2018
: 1 MHz for Peak and Average Mode
: 3 MHz for Peak and Average Mode
: Peak Mode(Peak), Average Mode(RMS)
:1 GHz ~ 26.5 GHz

:3m

: Highest Output Power Transmitting Mode

-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(GHZz) (dBuV) Mode (HIV) Factor Loss Gain | (dBupV/m) | (dBpuV/m) (dB)
Test Data for Low Channel

41.48 Peak H 53.35 74.00 20.65
29.29 Average H 41.16 54.00 12.84

4 804.00 31.00 16.10 35.23
41.05 Peak V 52.92 74.00 21.08
28.75 Average V 40.62 54.00 13.38

Test Data for Middle Channel

37.62 Peak H 49.55 74.00 24.45
25.12 Average H 37.05 54.00 16.95

4 882.00 31.10 16.10 35.27
37.91 Peak V 49.84 74.00 24.16
27.30 Average V 39.23 54.00 14.77

Test Data for High Channel

37.10 Peak H 49.12 74.00 24.88
25.68 Average H 37.70 54.00 16.30

4 960.00 31.20 16.10 35.28
39.18 Peak \ 51.20 74.00 22.80
27.79 Average \ 39.81 54.00 14.19

Tabulated test data for Restricted Band

Remark: “H”: Horizontal, “V”’: Vertical, “*” Frequency fall in restricted band
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12.6.2.3 Test data for 3 Mbps

. Test Date

. Resolution bandwidth
. Video bandwidth

. Detector

. Frequency range

. Measurement distance

. Operating Condition

: October 21, 2018
: 1 MHz for Peak and Average Mode
: 3 MHz for Peak and Average Mode
: Peak Mode(Peak), Average Mode(RMS)
:1 GHz ~ 26.5 GHz

:3m

: Highest Output Power Transmitting Mode

-. Result : PASSED
Frequency | Reading | Detector | Ant. Pol. Ant. Cable Amp Total Limits Margin
(GHZz) (dBuV) Mode (HIV) Factor Loss Gain | (dBupV/m) | (dBpuV/m) (dB)
Test Data for Low Channel

31.93 Peak H 43.80 74.00 30.20
18.54 Average H 30.41 54.00 23.59

4 804.00 31.00 16.10 35.23
33.70 Peak \Y 45.57 74.00 28.43
18.65 Average \% 30.52 54.00 23.48

Test Data for Middle Channel

32.85 Peak H 44.78 74.00 29.22
19.55 Average H 31.48 54.00 22.52

4 882.00 31.10 16.10 35.27
35.53 Peak \Y 47.46 74.00 26.54
18.43 Average \% 30.36 54.00 23.64

Test Data for High Channel

31.57 Peak H 43.59 74.00 30.41
16.94 Average H 28.96 54.00 25.04

4 960.00 31.20 16.10 35.28
36.03 Peak \ 48.05 74.00 25.95
16.91 Average \Y 28.93 54.00 25.07

Tabulated test data for Restricted Band

Remark: “H”: Horizontal, “V”’: Vertical, “*” Frequency fall in restricted band
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12.6.3 Spu

rious Radiated Emission

12.6.3.1 Test Data for 30 MHz ~ 1 000 MHz

Humidity Level
Limits apply to

153 % R.H.

: FCC CFR 47, PART 15, SUBPART C, SECTION 15.247

Temperature: 24 °C

Result : PASSED
EUT : CAR NAVIGATION Date: October 21, 2018
Detector : CISPR Quasi-Peak (6 dB Bandwidth: 120 kHz)
[dBuv/m] <<QP DATA>> I X VERTICAL
0
60
50 |_
40
30 - J” Al J
i Ad
. A L L Y LHM
20 T T & 7 WI;
- / “ W ‘.
e ‘.-‘-\Vl.- _—l W | A ru"/d \.L\ IJ,M ".H-l"'
10 W et '\,?.ﬂrmﬁl"
0
30M a0Mm 70M 100M 200M 300M 500M 700M 1G
Frequency[Hz]
No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
QP FACTOR
[MHz]  [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm]  [DEG]
—-— Horizontal -—--
1 249220 452 125 37 329 285 46.0 17.5 100 160
——Vertical —-—-
2 53.280 375 139 18 331 201 400 199 100 359
3 73.650 452 8.4 19 33.1 224 40.0 17.6 200 47
4 224970 423 16 34 329 244 46.0 216 100 359
5 450.011 476 16.1 49 331 355 460 10.5 100 279
6 475231 463 168 51 332 350 460 11.0 100 279

VL
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12.6.3.2 Test Data for Below 30 MHz
: October 21, 2018

. Test Date

. Resolution bandwidth
. Frequency range
. Measurement distance

. Operating Condition

19 kHz ~ 30 MHz

:3m

: Highest Output Power Transmitting Mode

: 200 Hz (from 9 kHz to 0.15 MHz), 9 kHz (from 0.15 MHz to 30 MHz)

-. Result : PASSED
Frequency Reading |Ant. Pol. | Ant. Factor Cable Amp Emission Limits Margin
(MH2) (dBpVv) (H/V) (dB/m) Loss Gain | Level(dBpV/m) | (dBpV/m) (dB)
Any emissions were not observed from the EUT.
12.6.3.3 Test Data for above 1 GHz
-. Test Date : October 21, 2018
-. Resolution bandwidth  : 1 MHz for Peak and Average Mode
-. Frequency range 11 GHz ~ 26.5 GHz
-. Measurement distance :3m
-. Operating Condition : Highest Output Power Transmitting Mode
-. Result : PASSED
Frequency Reading |[Ant. Pol. | Ant. Factor Cable Amp Emission Limits Margin
(MH2z) (dBpv) (H/V) (dB/m) Loss Gain | Level(dBuV/m) | (dBpV/m) (dB)
Any emissions were not observed from the EUT.
0L

Tested by: Min-Gu Ji / Assistant Manager
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