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Worst Case Mode:

802.11a

Worst Case Transfer Rate:

6 Mbps

Distance of Measurements:

3 Meters

Operating Frequency:

5825MHz

Channel:

165

Trace: M\?IN\IIH HH-'I'I'E 1 MHz 5879 84 MHz
PASS gmmchn’ boiew 5455 ohyvim
I \
= 120 M
- : i s T
R L B
£
Eom
_-g- | "._\ FEELIAMK
E e .

R P G 4
e g g i

SEB12.0 SBFO4 S5B2E.0 55373 SB4SA SEL4Z  SBG2.T SATL] SETRE 53880
Frisguency (HHZ]

Plot 7-95. Radiated Upper Band Edge Plot (Peak —

UNII Band

3)

FCC ID: ZNFX410UM

MEASUREMENT REPORT
(CERTIFICATION)

@ LG

Approved by:
Quality Manager

Test Report S/N:
1M1801190006-05.ZNF

Test Dates:

Jan 22 - Feb 09,

EUT Type:
2018 Portable Handset

Page 76 of 92

© 2018 PCTEST Engineering Laboratory, Inc.

V 7.4 1/16/2018

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




PCTEST’

ENGINEERING LABORATORY, INC

7.7.3 Radiated Band Edge Measurements (40MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]
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Plot 7-96. Radiated Lower Band Edge Plot (Average
— UNII Band 1)

Worst Case Mode: 802.11n (40MH2z)

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
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Plot 7-98. Radiated Upper Band Edge Plot (Average
— UNII Band 2A)
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Plot 7-97. Radiated Lower Band Edge Plot (Peak —

UNII Band 1)
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Plot 7-99. Radiated Upper Band Edge Plot (Peak —
UNII Band 2A)
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Worst Case Mode:
Worst Case Transfer Rate:

802.11n (40MHz)

MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102
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Plot 7-100. Radiated Lower Band Edge Plot
(Average — UNII Band 2C)
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Plot 7-101. Radiated Lower Band Edge Plot (Peak —
UNII Band 2C)

Worst Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5755MHz
Channel: 151
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Plot 7-103. Radiated Lower Band Edge Plot (Peak —

UNII Band 3)
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Worst Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters

Operating Frequency: 5795MHz
Channel: 159
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7.7.4 Radiated Band Edge Measurements (80MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]

Worst Case Mode:
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Plot 7-105. Radiated Lower Band Edge Plot
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Plot 7-106. Radiated Lower Band Edge Plot (Peak —
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Worst Case Mode: 802.11ac (80MH2z)
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Plot 7-107. Radiated Upper Band Edge Plot

(Average — UNII Band 2A)
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Plot 7-108. Radiated Upper Band Edge Plot (Peak —
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Worst Case Mode:

802.11ac (80MH2z)

Worst Case Transfer Rate: MCSO0
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Plot 7-109. Radiated Lower Band Edge Plot
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Plot 7-110. Radiated Lower Band Edge Plot (Peak —
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Plot 7-111. Radiated Lower Band Edge Plot (Peak —
UNII Band 3)
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Plot 7-112. Radiated Upper Band Edge Plot (Peak —

UNII Band 3)
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7.7 Radiated Spurious Emissions Measurements — Below 1GHz

§15.209; RSS-Gen [8.9

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies. All data rates and modes were investigated for radiated spurious emissions. Only the radiated
emissions of the configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-22 per Section 15.209 and

RSS-Gen (8.9).

Field Strength

Measured Distance

Frequency [pV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 - 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10-2013

Test Settings

Table 7-22. Radiated Limits

Quasi-Peak Field Strength Measurements

o g s~ N PR

Detector = quasi-peak
Sweep time = auto couple
Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)
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Test Setup
The EUT and measurement equipment were set up as shown in the diagrams below.

Tm to 4m
EUT
turntable
0 8m antenna mast
1
3m |
I
Figure 7-6. Radiated Test Setup < 30MHz
antenna mast
Trnto 4m
EUT
turntable
0.8m
1
I 3m |
Figure 7-7. Radiated Test Setup < 1GHz
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Test Notes

1. All emissions lying in restricted bands specified in §15.205 and RSS-Gen (8.10) are below the limit shown

in Table 7-22.

The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is investigated using a peak detector and final measurements are recorded using CISPR
quasi peak detector. The worst-case emissions are reported however emissions whose levels were not
within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by
using a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna
was found to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.
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Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]
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Plot 7-113. Radiated Spurious Plot below 1GHz (802.11a — U3 Ch. 157, Ant. Pol. H)
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Plot 7-114. Radiated Spurious Plot below 1GHz (802.11a — U3 Ch. 157, Ant. Pol. V)
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7.8 Line-Conducted Test Data
§15.407; RSS-Gen [8.8]

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the

configuration that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207 and

RSS-Gen (8.8).

Frequency of emission Conducted Limit (dBuV)
L3-2Z) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-23. Conducted Limits
*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = quasi-peak
Sweep time = auto couple

Trace mode = max hold

R e o

Trace was allowed to stabilize

Average Field Strength Measurements

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = RMS
Sweep time = auto couple

Trace mode = max hold

2 e o

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the spurious emission of interest

Analyzer center frequency was set to the frequency of the spurious emission of interest
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Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

trawel
adapter

Tmx15m 10em
noncanducting plattorm

1m
extender cahle

80 cm
LISH
LISM
- reference ground plane
Figure 7-8. Test Instrument & Measurement Setup
Test Notes
1. All modes of operation were investigated and the worst-case emissions are reported using mid channel.
The emissions found were not affected by the choice of channel used during testing.

2. The limit for an intentional radiator from 150kHz to 30MHz are specified in 15.207 and RSS-Gen (8.8).
3. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
4. QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)
5. Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)
6. Traces shown in plot are made using a peak detector.
7. Deviations to the Specifications: None.
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Agilent EMI Receiver - Frequency Scan
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(MBS I s b,
EEEE .

SIG TRC FREQ QPD AMPTD OFF QPDLL1A AVG LL2 A OFF RBW
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2 |W|1 [377.08kHz |33.870dBwV [31.756dBuV |-—  |-24.454dB |-16567dB |—  [9.00kHz(CISPR) |
3 |W[1 [409.98kHz [36.295dBuV [30.730dBuV [-—  [-21.354dB [-16918dB [—  [9.00kHz(CISPR) |
4 |1 [433.98 kHz [39.235dBUV [35.894 dBUV |
W1 [1.8179 MHz [33.786 dBuV  [29.497 dBuV |
6 |W|1 [2.1059 MHz [33.510dBuV [27.086 dBuV | v
£ ¥

IMSG

status ! DC Coupled
—

Plot 7-115. Line Conducted Plot with 802.11a UNIl Band 1 (L1)

Agilent EMI Receiver - Frequency Scan

03:13:30 PMFeb 02, 2018

R L RFPRESEL | 50 @ ADC | (CORREC SENSE:INT] ALIGN AUTO
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR Discrete (5 Si5
Scan-Search-Meas Atten: 10 dB Free Run

Mkr1 25.196322 MHz
18.922 dBpV

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ps{# 4 kHz)

SIG TRC FREQ QPD AMPTD ! MPTD QOFF QPDLL1A AVG LLZA OFF RBW o

1 |W[1 [162.00 kHz [34.530dBuV [31.077dBuV |- |-30.831dB [-24284dB |[—  |9.00 kHz (CISPR)

(2 [m[1 [174.00kHz [33.348dBuV [28.284dByV |-  |-31.419dB |-26484dB |—  [9.00 kHz (CISPR)

I3 [m[1 [202.00kHz [31.620dBuV [26481dByV |-~  [-31.908dB |-27.048dB |-  [9.00 kHz (CISPR)
222.00 kHz |

w1 | 20.422dBuV _ [25.872dBpyV |~  |-33.322dB |-26872dB |-~  [9.00 kHz (CISPR)
|5 [W[1 [413.98kHz [35.054dBuV [31.233dBWW |- |-22514dB |-16335dB |-—  |9.00 kHz (CISPR)
16 [W[1 [437.98kHz [34249dBuV [30633dBuV |~  [-22851dB [-16467dB |—  |9.00 kHz (CISPR) [®
>

<
IMSG

status t DC Coupled

Plot 7-116. Line Conducted Plot with 802.11a UNIl Band 1 (N)
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Agilent EMI Receiver - Frequency Scan
REPRESEL [S0GQMDC [ CORREC | SEMSE:INT| ALIGN AUTO 03:28:07 PMFeb 02, 2018

Freq (Meters) 28.632092 MHz FREQUENCY SCAN
CISPR

Discrete ) 5i5
Scan-Search-Meas Atten: 10 dB Free Run

Mkr1 25.196322 MHz
20.201 dBpVv

]
NI
T T
o

NP Hl
I e A
I O O B

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ps{# 4 kHz)

SIG TRC FREQ QPD AMPTD MPTD OFF QPDLL1A AVG LLZ A OFF RBW ]

1 [W[1 [26461kHz [32.440dBuV [27.397dBuV [—  [-28.846dB [-23888dB [  [9.00kHz(CISPR) |

2 |W[1 [361.99kHz [33.200dBuV [20800dBwV [ [.25483dB [-18793dB [~ [9.00kHz(CISPR) |

3 |W|1 [41398kHz |36573dBuV [33136dBuV |-  |.20995dB [-14433dB |-  [9.00kHz(CISPR) |

4 |W|1 [43398kHz |39.814dByV [36685dByV |—  |17.363dB [-10591dB |-  [9.00kHz(CISPR) |

5 _|W[1 [3.4058 MHz [30.755dBuV [28.308dBuV [-—  [-25245dB [-17692dB [—  [9.00kHz(CISPR) |

W[4 [3.7732MHz [30.878 dBuV__[27.916dBuV |- [-25.122dB [-18.084dB |- [9.00 kHz(CISPR) [
>

MSG status { DC Coupled

Plot 7-117. Line Conducted Plot with 802.11a UNIl Band 2A (L1)

Agilent EMI Receiver - Frequency Scan

RL RF PRESEL | 50 & \DC CORREC SEMNSE:INT ALIGNAUTO 03:24:21PM
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan TRAC
CISPR Discrete (o0 5i5 TYP

Scan-Search-Meas Atten: 10 dB

10 dBldiv Ref 96.99 dBpV

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ps {# 4 kHz)

SIG TRC FREQ QPD AMPTD ! MPTD OFF QPDLL1A AVG LLZA OFF RBW ]

|1 |162.00kHz [34.517dBuV  [31.278dBWV |-  |-30.844dB [-24.083dB |-  [9.00 kHz(CISPR) |
2 |W|1 [17360kHz |32.320dBuV [28.050dBuV |~ |32457dB |-26736dB |-  [9.00kHz(CISPR) |
3 |W|1 [273.99kHz |30.269dBuV [26515dBuV |-  |30.727dB |-24481dB |-  [9.00kHz(CISPR) |
4 (W1 | S ] S

5 _|m|

409.98 kHz [33.681 dBuV | 30.681 dBuV -23.967 dB_|-16.968 dB 9.00 kHz (CISPR)
[1 [433.98kHz [34.304dBuwV _ [29.280dBwV |—  |-22872dB |-17.897dB |—  |9.00 kHz (CISPR)
W1 [3.3818 MHz [28.897 dBuV |26.254dBuV |~  [-27.103dB [-19.746dB |-—  [9.00 kHz (CISPR) [®
b

MSG status { DC Coupled

Plot 7-118. Line Conducted Plot with 802.11a UNIl Band 2A (N)
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Agilent EMI Receiver - Frequency Scan

RFEPRESEL | S0QMDC [ CORREC

Freq (Meters) 28.632092 MHz
CISPR

SEMSE:INT ALIGN AUTO

03:39:06 PMFeb 02, 2018

FREQUENCY SCAN

Discrete (5,

)
Scan-Search-Meas ™ Atten: 10 dB Free Run

I H
WﬂMMMIHMWMMMHH

T s sl A,
]

VBW 90 kHz

Ll ]
T,
LT

Mkr1 25.196322 MHz
22.090 dBpv

Stop 30 MHZ
Dwell Time 96.07 ps{# 4 kHz)

SIG

4 _|m|1 [261.09 kHz |
CIEm

<

TRC FREQ QPD AMPTD

MPTD OFF QPDLL1A AVG LLZ A

1 m|1 |166.00kHz [36.074dBuV [32163dBuV |-  |-20085dB |-23.005dB [—  |9.00 kHz(CISPR) |

2 |W[1 [178.00kHz [33.073dBuV [32224dBwV [~  |-31.506dB |

3 |W[1 [190.00kHz |33.697dBuV [20490dBuV |- [30.340dB |-24547dB |-  [9.00kHz(CISPR) |

33.874dByV  [20.858dByV |-  |-27.494dB [-21.5610dB |-  [9.00kHz(CISPR) |

(361.99kHz [33.240dBuV  [30475dBuV [-— [ 26443dB [-18.208dB [—  [9.00 kHz(CISPR) |

6 |W[1 [42098kHz [38472dBuV _[33.636dBWV |- [-18781dB [13718dB [—  |9.00 kHz(CISPR) [§
>

-22.3565dB |-  [9.00kHz(CISPR)

OFF REW ~

sTatUs t DC

Coupled

Plot 7-119. Line Conducted Plot with 802.11a UNIl Band 2C (L1)

Agilent EMI Receiver - Frequency Scan

RL RF PRESEL | 50 % M DC CORREC

SEMNSE:INT ALIGN AUTO

03:42:19 PM

= 515

req (Meters) 28.632092 MHz
CISPR

Discrete  (

)
Scan-Search-Meas Atten: 10 dB

10 dBldiv Ref 96.99 dBpV

VBW 90 kHz

Stop 30 MHZ
Dwell Time 96.07 ps {# 4 kHz)

<

TRC FREQ QPD AMPTD

OFF QPDLL1A AVG LLZA

MPTD
1 |W[1 [166.00 kHz |35.003dBuV [31.252dBuV [~ [-30.155dB |-23907dB |- [9.00KkHz(CISPR) |
2 |W|1 [178.00kHz |32952dBuV [20191dBwV [-—  [31.627dB |-26387dB |- |
3 |W|1 [42198kHz |33917dBwV [31431dBwV |- |23, -
4 |W|1 [1.5200 MHz |26.482dBuV [22405dByV [-—  |-29518dB |-23595dB |- |
5 _|W[1 [2.0979 MHz [27.305dBuV _ [24253dByV _[-—  [-28. =
W[4 [2.4098 MHz [25.567 dBuV__[20.505dBuV |- | E

-23.493 dB -16:279 dB

-28.695dB |-21.747 dB
-30.433 dB 495 dB

OFF REW ~

9.00 kHz (CISPR) [
>

IMSG

sTatUs t DC

Coupled

Plot 7-120. Line Conducted Plot with 802.11a UNII Band 2C (N)

FCC ID: ZNFX410UM

s\ PCTEST

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
LG ,
Quality Manager

Test Report S/N:
1M1801190006-05.ZNF

Test Dates:
Jan 22 - Feb 09, 2018

EUT Type:
Portable Handset

Page 90 of 92

© 2018 PCTEST Engineering Laboratory, Inc.
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.

V 7.4 1/16/2018




7

PCTEST

Agilent EMI Receiver - Frequency Scan
REPRESEL [S0GQMDC [ CORREC | SEMSE:INT| ALIGN AUTO 03:43:16 PMFeb 02, 2018

Freq (Meters) 28.632092 MHz FREQUENCY SCAN
CISPR Discrete )
Scan-Search-Meas Atten: 10 dB Free Run

Mkr1 25.196322 MHz
19.509 dBpv

L1 1 HE
[ S i B R L N P W
I MMHM#..MHMW“E““ .

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ps{# 4 kHz)

SIG TRC FREQ QPD AMPTD MPTD OFF QPDLL1A AVG LLZ A OFF RBW ]

1_|M|1 |186.00kHz [34.920dBuV  [32631dBuV |~  |-20285dB [-21.583dB [—  |9.00 kHz(CISPR) |
W[1 |277.90kHz [32688dByV [29.175dBwV |-  [.28188dB [21.701dB |- [9.00 kHz(CISPR) |
3 |W|1 [349.09kHz |31.036dBuV [27.934dByV |-  |.27.927dB |-21.028dB |-  [9.00KkHz(CISPR) |
4 |W|1 [42198kHz |37.277dBuV [34763dBuV |—  |-20.132dB |-12646dB |-  [9.00kHz(CISPR) |
5 |W[1 |480.98kHz [28433dBuV [22412dBuV |-  [-27.735dB [-23757dB [—  |9.00 kHz(CISPR) |
6 |W[1 [1.8539 MHz [30.378dBuV_[25406dByV _[— __ |-25622dB [-20504dB |- [9.00kHz(CISPR) |8
>

MSG status { DC Coupled

Plot 7-121. Line Conducted Plot with 802.11a UNIl Band 3 (L1)

Agilent EMI Receiver - Frequency Scan

RL RF PRESEL | 50 & \DC CORREC SEMNSE:INT ALIGNAUTO 03:45:21 PM
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan TRAC
CISPR Discrete (o0 5i5 TYP

Scan-Search-Meas Atten: 10 dB

10 dBldiv Ref 96.99 dBpV

i W%h.

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ps {# 4 kHz)

SIG TRC FREQ QPD AMPTD MPTD OFF QPDLL1A AVG LLZA OFF RBW ]

1 |W[1 [159.02kHz |36.457dBuV [34.573dBuV [~ [-29.058dB |-20941dB [—  [9.00KkHz(CISPR) |

2 |W|1 [174.00kHz |33.404dBuV [28043dBuV |-  [31.364dB |-256825dB |- [9.00kHz(CISPR) |

3 |W|1 [22200kHz |20879dBuV [24534dByV |-  |32865dB |-28210dB |-  [9.00kHz(CISPR) |

4_|W|1 [437.08kHz |33.277dBuV [27.390dByV |-  |-23823dB [-19710dB |-  [9.00kHz(CISPR) |

W[4 [22739 MHz [27.098dByV _ [22.138dBuV |-  [-28902dB [-23.862dB |-  [9.00 kHz(CISPR) |

W[4 [2.6338 MHz [26.621dBuV__[21.427dBwV |- [-20.379dB | |- [9.00kHz(CISPR) [§
>

MSG status { DC Coupled

Plot 7-122. Line Conducted Plot with 802.11a UNII Band 3 (N)
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8.0 CONCLUSION

The data collected

relate only the

item(s) tested and show

that

the LG Portable Handset

FCC ID: ZNFX410UM is in compliance with Part 15 Subpart C (15.247) of the FCC Rules.
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