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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
1000 SYLVAN AVENUE
ENGLEWOOD CLIFFS, NEW JERSEY 07632

EUT DESCRIPTION: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz &
5GHz) and NFC

MODEL: VS980, LGVS980 and LG-VS980

SERIAL NUMBER: 99000250000211(CONDUCTED) AND

256691464000002160 (RADIATED)

DATE TESTED: MAY 24, 2013

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc.tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
§_ L ﬂ
Mo heor~
PHIL KIM STEVEN TRAN
WISE PROJECT LEADER WISE LAB TECH
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2003, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is an LTE Phone with Bluetooth and WLAN capability that is manufactured by LG
Electronics.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 19.43 87.70
2412 - 2462 802.11g 22.84 192.31
2412 - 2462 802.11n HT20 20.73 118.30
2422 - 2452 802.11ac HT20 21.21 132.13
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.05 dBi..

5.4. SOFTWARE AND FIRMWARE

The test utility software used during was VS9800RA and firmware used was g2_vzw-userdebug
4.2.2 JDQ39B VS9800RA.1368678220.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y, and Z, it was
determined that Y-orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y-orientation.

Based on the baseline scan, the worst-case data rates were:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11n HT20mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter TEN PAO MCS-04WT2 NA NA
Headset I-SOUND EAB62729001 NA NA
/O CABLES

1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded |1m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz | Sunol Sciences JB1 C01016 08/14/13
Antenna, Horn, 18 GHz ETS 3117 C01006 12/11/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B C00980 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 10/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 10/21/13
PXA SIGNAL ANALYZER Agilent / HP N9030A N/A 05/09/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/08/13
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/14
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
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7. MEASUREMENT METHODS

KDB 558074 Measurement Procedure PK2 is used for power and PKPSD is used for power
spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated

procedures.

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period |Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) (msec) (linear) (%) (dB)
802.11b 12.40 13 0.992 99.2% 0.00
802.11g 2.050 2.167 0.946 94.6% 0.24
802.11n HT20 1.917 2.025 0.947 94.7% 0.24
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9. ANTENNA PORT TEST RESULTS

9.1. 802.11b MODE IN THE 2.4 GHz BAND

9.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 9.975 0.5
Mid 2437 10.000 0.5
High 2462 10.025 0.5
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9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 13.0360
Mid 2437 13.0780
High 2462 13.4590
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.68 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 2412 15.92
Mid 2437 15.36
High 2462 15.57
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.1.4. OUTPUT POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013

FCC ID: ZNFVS980

RESULTS
Limits
Channel |Frequency | Directional [ FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) ([ (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel [Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 18.18 18.18 30.00 -11.82
Mid 2437 17.73 17.73 30.00 -12.27
High 2462 17.93 17.93 30.00 -12.08
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

9.1.5. PSD

LIMITS

FCC 8§815.247

IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (dBm) |(dBm)| (dB)
Low 2412 -8.44 8.0 -16.4
Mid 2437 -8.01 8.0 -16.0
High 2462 -6.69 8.0 -14.7
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

OUT-OF-BAND EMISSIONS
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2. 802.11g MODE IN THE 2.4 GHz BAND

9.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.450 0.5
Mid 2437 16.410 0.5
High 2462 16.370 0.5
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.6410
Mid 2437 6.6010
High 2462 16.6790
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency] Power
(MHz) (dBm)

Low 2412 11.77
Mid 2437 11.41
High 2462 11.65
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2.4. OUTPUT POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013

FCC ID: ZNFVS980

RESULTS
Limits
Channel |Frequency | Directional [ FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) ([ (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel [Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 19.66 19.66 30.00 -10.34
Mid 2437 19.19 19.19 30.00 -10.81
High 2462 19.42 19.42 30.00 -10.58
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2.5. PSD

LIMITS

FCC 8§815.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (dBm) |(dBm)| (dB)
Low 2412 -12.96 8.0 -21.0
Mid 2437 -13.07 8.0 -21.1
High 2462 -12.96 8.0 -21.0
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

OUT-OF-BAND EMISSIONS
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

9.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.520 0.5
Mid 2437 17.710 0.5
High 2462 17.520 0.5
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.8310
Mid 2437 17.8220
High 2462 17.9100
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency] Power
(MHz) (dBm)

Low 2412 11.73
Mid 2437 11.48
High 2462 11.67
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3.4. OUTPUT POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

Page 62 of 140

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) [ (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel | Frequency [ Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.37 19.37 30.00 -10.63
Mid 2437 19.21 19.21 30.00 -10.79
High 2462 19.43 19.43 30.00 -10.57
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3.5. PSD

LIMITS

FCC 8§815.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (dBm) |(dBm)| (dB)
Low 2412 -14.36 8.0 -22.4
Mid 2437 -14.33 8.0 -22.3
High 2462 -13.79 8.0 -21.8
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980
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DATE: JULY 15, 2013

REPORT NO: 13U15118-3B
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

9.4. 802.11ac HT20 MODE IN THE 2.4 GHz BAND

9.4.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 2412 11.79
Mid 2437 11.56
High 2462 11.20
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

9.4.2. OUTPUT POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

RESULTS
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 1.00 30.00 30 36 30.00
Mid 1.00 30.00 30 36 30.00
High 1.00 30.00 30 36 30.00
Results
Channel |Frequency | Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(dBm) (dBm) | (dBm) (dB)
Low 21.21 21.21 30.00 -8.79
Mid 20.70 20.70 30.00 -9.30
High 20.92 20.92 30.00 -9.08
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
- Agilent 14:25:41 Jul 2, 2013 R T |FregiChannel

A kel 17685 MHz Conter F

# enter Freq

Ref 20 dBm #Atten 20 dB Band Pwr 21.21 dBm 5 41900000 GHz
#Feak

Start Freq

2395850000 GHz

Stop Freq

242550000 GHz

CF Step
. 270000000 MHz
#PAvyg Auto lan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA
af): .
ETun Signal Track
Swp on O

Center 2.412 000 GHz Span 27 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
e Agilent 142718 Jul 2, 2013 R T [Freg/Channel

A kel 17775 WHz Conter F

" enter Freq

Ref 20 dBm #Atten 20 dB Band Pwr 2070 dBm 5 43700000 GHz
#Feak

Start Freq

242350000 GHz

Stop Freq

245050000 GHz

CF Step
. 270000000 MHz
#PAvyg Auto lan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

On Oif

Swp

Center 2.437 000 GHz Span 27 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

OUTPUT POWER, Chain 0 HIGH CH

- Agilent 14:28:40 Jul 2, 2013 R T |Ereg/Channel

A Mkrl 17,730 MHz Center E

# enter Fred

Ref 20 dBm #htten 20 B Band Pwr 2092 dBm 3 AEI00000 GHz
#Peak

Log

10 Start Freq

dB/ 2.44850000 GHz

Stop Freq

247550000 GHz

CF Step
270000000 MHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 000 GHz Span 27 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

10.2.

TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 00:50:42 Jun 4, 2013

ET

|Fre§fChanneI |

Ref 100 dBpY

Atten 10 dB

Mkr1 2.387 07 GHz
53.59 dBpv

#Feak
Log

10
dB/

Offst
10.8

dB
DI

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

740
9BV b etils

#P Ay

CF Step
5.00000000 MHz
Auto Man

W1 52
33 FC

Ab,
#(f):

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent 00:40:32 Jun 4, 2013

R T

|FrequhanneI |

Ref 100 dBY

Atten 10 dB

Mkr1 2.388 80 GHz
41.729 dBpY

#iug
Log

10
dB/

Ofist
10.8

dB
Dl

Center Freq
235000000 GHz
Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBuv

#F Ay
100

1

<

CF Step
8.00000000 MHz
At Idan|

W1 52

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cin off

—
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 00:41:57 Jun 4, 2013 R T [Freg/Channel

Mkr1 2.340 40 GHz Centor E

enter Freq
Ref 100 dByY Atten 10 dB 3261 4BV 5 22000000 GHz
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst
10.8
o Stop Freq
o 239000000 GHz

1

dBpv < CF Step

Aoyt ottt e lll & 00000000 Mia
#P Auvy Auta Ilan)
Wi 52 Freq Offset
53 FC 0.00000000 Hz

AA

=(f): .
FTun Signal Track
Swip On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
W Agilent 00:40:32 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.388 80 GHz Conter B

enter Freq
Ref 100 dByY Atten 10 dB 41.729 dBuY | 5 2ernooon GHz
#ig
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
10.8
s Stop Freq
o 239000000 GHz

54.0
dBpy CF Step

5.00000000 MHz

#PAvg of|[futa Man
100
W 52 Freq Offset

53 F3 0.00000000 Hz
AN

;@un Signal Track
Swip Gn Cff

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
- Agilent 00:26:44 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.486 112 5 GHz Center F

enter Freq

Ref 100 dBp Atten 10 dB 56.26 dBp'' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 00:26:44 Jun 4, 2013 R T |FregiChannel

Mkr1 2.487 7350 GHz Center F

enter Freq

Ref 100 dBp Atten 10 dB 44.555 dByY 5 49175000 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, VERT

- Agilent 00:33:06 Jun 4, 2013 R T |Ereg/Channel

Mkr1 2.485 012 5 GHz Certer F
enter Freq

Ref 100 dBpv Atten 10 dB 53.01 dBpv 5 45175000 GHz
#Peak
Loy
10 Start Freg
dB/ 2 48350000 GHz
Offst
10.8
dB Stop Freq
DI 2 A0000000 GHz
74.0
dByV CF Step

ot pppasitectl scibbsdindee e ons st sl sl el ittt 4 Beononnn vbe
#PA\I'Q Auto M
Wi B2 Freq Offset
33 FC 0.00000000 Hz

A4

;Qun Signal Track
Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
H- Agilent 00:33:50 Jun 4, 2013 R T [Freg/Channel

Mkr1 2.487 7350 GHz Centor F

enter Freq

:::: 100 dBpY Atten 10 dB 42.067 dBpY 5 49175000 GHz
q
Log

10 Start Freg

dB/ 2.48350000 GHz
Offst
10.8

dB Stop Freq

DI 2.A0000000 GHz

54.0
dByV CF Step

1.65000000 MHz

#PA\I'Q Auto M
100

wioE2 Freq Offset
=3 F3 0.00000000 Hz
A4

;Qun Signal Track
Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS
LOW CH

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN b Mode 2412 L Channel
Test By:Danny Vu

Horizontal 1000 - 18000MHz

T34
Test Meter T119 Ant E-Fields A E-Fields
Marker ) Preamp/ | T160 BRF | dB(uVolt Margin

No Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] (dB) [dBuV/m]
: (MHz) | (dBuV) [dB/m] Avg Peak

Margin | Height Polarity
(dB) [em]

Loss [dB]
1 1923.051 42.66 31.3 -30.8 0.9 44.06 53.97 -9.91 74 -29.94
2 6311.792 33.52 35.4 -23.7 0.2 45.42 53.97 -8.55 74 -28.58

Vertical 1000 - 18000MHz

T

Test Meter T119 Ant 34 E-Fields E-Fields

Marker ) Preamp/ | T160 BRF | dB(uVolt
Frequency| Reading | Detector | Factor [dBuV/m]

(MHz) | (dBuv) [dB/m]

Margin
dBuV,

Cable | [dB] |s/meter) (dp) |[dBuV/m]
Avg Peak

Loss [dB]
3 2693.205 42.1 32.6 -29 0.9 46.6 53.97 -7.37 74 -27.4
4 6549.634 34.91 35.6 -23.5 0.2 47.21 53.97 -6.76 74 -26.79
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [cm] Polarity

No.

T34 . .
Marker FreTf::nc R':':;;’ Detector Ti:ztt\)rr“ Preamp/ | T160 BRF | dB(uVolt [:I;::\i;(rj:] Margin [:n;zl\‘j}?:]
No. N v g Cable [dB] |s/meter) (dB)

MH: dBuV dB, A Peak
(MHz) [ (dBuV) [dB/m] Loss [dB] vg ea

5 11679.16 22.45 38.6 -19.3 0.5 42.25 53.97 -11.72 74 -31.75
Vertical 10000 - 18000MHz

Margin

Polari
(dB) olarity

T
Test Meter T119 Ant 34 E-Fields . E-Fields
Marker ) Preamp/ | T160 BRF | dB(uVolt Margin

No Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] (dB) [dBuVv/m]
: (MHz) | (dBuv) [dB/m] Avg Peak

Loss [dB]
11839.08 21.54 38.9 -19 0.6 42.04 53.97 -11.93 74 -31.96

Margin | Height

(dB) [cm] Polarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS

MID CH

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN b Mode 2437 M Channel
Test By:Danny Vu

Horizontal 1000 - 18000MHz

T34

Test Meter T119 Ant E-Fields ) E-Fields

Marker Frequency | Reading | Detector | Factor Preamp/ | T160 BRF | dB(uVolt [dBuV/m] Margin [dBuV/m]
N v & Cable [dB] |s/meter) (dB)

(MHz) (dBuV) [dB/m] Loss [dB] Avg Peak

2687.542 41.38 32.6 -29 0.9 45.88 53.97 -8.09 74 -28.12
4539.307 36.46 34 -25.5 0.2 45.16 53.97 -8.81 74 -28.84
7489.674 35.61 35.7 -22.9 0.3 48.71 53.97 -5.26 74 -25.29
Vertical 1000 - 18000MHz

Margin
(dB)

T34
Test Meter T119 Ant E-Fields ) E-Fields

Marker R Preamp/ | T160 BRF | dB(uVolt Margin

Frequency | Reading | Detector | Factor [dBuV/m] 4 [dBuV/m] -

Cable [dB] [s/meter) (dB)

(MHz) (dBuv) [dB/m] Avg Peak

Loss [dB]

2738.508 | 41.25 32.7 -28.9 0.9 45.95 53.97 -8.02 74 -28.05
4595.936 35.5 34 -25.4 0.3 44.4 53.97 -9.57 74 -29.6
6555.296 35.63 35.6 -23.5 0.3 48.03 53.97 -5.94 74 -25.97
Horizontal 10000 - 18000MHz

Margin
(dB)

T34
Test Meter T119 Ant E-Fields A E-Fields

Marker R Preamp/ | T160 BRF | dB(uVolt Margin
Frequency | Reading | Detector | Factor [dBuV/m] { [dBuV/m] 4
No. (MHz2) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) Peak
Loss [dB] J

7 15873.063 | 25.37 40.5 -16.4 0.3 49.77 53.97 -4.2 74 -24.23
Vertical 10000 - 18000MHz

Margin
(dB)

T34
Test Met T119 Ant E-Field E-Field
Marker es e‘er " Preamp/ | T160 BRF | dB(uVolt telas lelas
Frequency | Reading |Detector | Factor [dBuV/m] 4 [dBuV/m] -
No. (MHz) | (dBuv) [dB/m] Cable [dB]  |s/meter) Av Peak

Loss [dB] g

15925.037 | 22.65 40.5 -16.3 0.3 47.15 53.97 74 -26.85

Margin
(dB)

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL MID CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL MID CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS

HIGH CH

Project No:13U15118

Client Name:LG

Model / Device:LG-V5980

Configf Other:TxWLAN_11b_2462 H Channel
Test By:Danny Vu

Horizontal 1000 - 18000MHz

T34 . .
Test Meter T119 Ant E-Fields E-Fields . ;
Marker | Preamp/ | T160 BRF | dB{uVolt hargin | Height
Frequency| Reading | Detector | Factor [dBuv/m] [dBuv/m]
Cable [dB] |s/meten (dB) [cm]
- Avg Peak
Loss [dB]

2693.205 41.53 32.6 -29 0.9 46.03 53.97 74 -27.91
5309.46 34.94 34.4 -24.6 0.2 44.94 53.97 74 -29.06
6606.262 34.41 35.6 -23.5 0.2 46.71 53.97 74 -27.29
Vertical 1000 - 18000hHz

Polarity
(MHz) | (dbuv) [dBfm]

T34
Test eter T119 Ant E-Fields E-Fields
Marker | Preamp/ | T160 BRF | dB{uVolt

Frequency| Reading | Detector | Factor [dBuv/m] [dBuv/m]

cabl de t
(MHD) | (dbuv) [dB/m] e | [dB] |s/meten | Peak
Loss [dB]

2670.553 40.55 326 -29.1 0.9 44.95 53.97 74 -29.05
5405.73 34.2 34.7 -24.5 0.2 44.6 53.97 74 -29.4
6866.7535 35.7 35.6 -23.2 0.3 48.4 53.97 74 -25.6
Horizontal 10000 - 18000MHz

hargin | Height

() [em] Polarity

T34
Test Meter T119 Ant E-Fields E-Fields .
Marker | Preamp/ | T160 BRF | dB{uVolt hargin
Frequency| Reading | Detector | Factor [dBuv/m] [dBuv/m]
No. Cable [dB] |s/meten (dB)
(MHz) (dbuv) [dBfm] - Avg Peak
Loss [dB]

7 13246377 22.59 39.1 -16.7 0.4 45,33 53.97 -8, 74 -28.61
Vertical 10000 - 18000MHz

Polarity

T34
Test eter T119 Ant E-Fields E-Fields
Marker | Preamp/ | T160 BRF | dB{uVolt

Frequency| Reading | Detector | Factor [dBuv/m] [dBuv/m]

cabl de t
(MHD) | (dbuv) [dB/m] e | [dB] |s/meten | Peak
Loss [dB]

13278361 2212 39.1 -16.7 0.4 44.92 53.97 -9 74 -29.08

hargin | Height
(dB) [cm]

Polarity

PK - Peak detector
Ay - Average detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL HIGH CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL HIGH CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

10.3. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 11:08:40 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.389 60 GHz Center E

enter Freq

Ref 107.4 dBpY #Atten 0 dB 34.21 4BV 5 2e0onnoo GHz
#Peak

Start Freq

231000000 GHz

Stop Freq

233000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

1]
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent 11:08:23 Jun 4, 2013 R T |Freg/Channsl

Mkr1 2.389 60 GHz

Center Freq
Ref 107.4 dBLY #Atten 0 dB 39.964 dByY
i b = B[ 2 35000000 GHz

Start Freq
2341000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
Swp On 8}

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BUW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
50.296 dBuV + 0.22
= 50.616 dBuV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
we o Agilent 10:52:51 Jun 4, 2013 R T |Fre§f(:hanne| I

Mkr1 2.389 87 GHz Centor E

enter Freq
Ref 107.4 dBpY #Atten 0 dB S4.93 BV 5 22000000 GHz
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst

10.4
dB Stop Freq

239000000 GHz

DI

740
dBy ! CF Step

§.00000000 MHz
#F'A\rg Auto M_a

51 vz Freq Offset
53 FC 0.00000000 Hz

:Qun Signal Track

Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 11:02:32 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.390 00 GHz Center E

enter Freq

Ref 107.4 dBpY #Atten 0 dB 39.704 dByV_ 1l 5 22 nnoonn GHz
#iwg

Start Freq

231000000 GHz

Stop Freq

233000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

i Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
49.823 dBuV + 0.22
= 50.043 dBuV
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REPORT NO: 13U15118-3B

DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

FCC ID: ZNFVS980

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 11:20:48 Jun 4, 2013

R T |FregiChannel

Mkr1 2.483 555 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 50.60 dBpY 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

e Agilent 11:22:22 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.483 720 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 39.470 dByY 5 49175000 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
46.092 dBuV + 0.22
= 46.312 dBuV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, VERT

- Agilent 11:13:39 Jun 4, 2013 R T |Ereg/Channel

Mkr1 2.483 637 5 GHz Centor F

enter Freq
Ref 107.6 dBp #htten 0 dB 51.62 dBpv 5 45175000 GHz
#Peak
Loy
10 Start Freg
dB/ 2.48350000 GHz
Offst
10.6
dB Stop Freq
DI 2.A0000000 GHz

74.0
dByV CF Step

i 1.65000000 MHz
#PA\I'Q Auto M

51 vz Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

e Agilent 11:15:41 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.483 720 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 40.355 dBpY 5 49175000 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
46.840 dBuV + 0.22
= 47.060 dBuVv
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS
LOW CH

Config / Other:Tx WLAN_11g_2412_| Channel
Test By:John Nguyen

T34
Test Meter T119 Ant E-Fields E-Fields
X Preamp/| T160 BRF |dB(uVolts
Frequency| Reading | Detector| Factor [dBuV/m] [dBuV/m] {
No- " MHz) | (dBuV) [de/m] | €€ [ [dBT | /meter) I, Peak

Loss [dB] &

Horizontal 1000 - 18000MHz
2715.856 42.27 32.6 -29 . 53.97
3848.434 38.22 33.2 . 53.97
7721.852 35.21 35.8 . 53.97
Vertical 1000 - 18000MHz
2693.205 41.49 32.6 -29 . 53.97
3701.199 38.07 33.2 -26.7 . 53.97
7704.863 34.32 35.8 -22.7 . 53.97

T34

Test Meter T119 Ant E-Fields ) E-Fields

X Preamp/| T160 BRF [dB(uVolts Margin

Frequency| Reading | Detector| Factor [dBuV/m] [dBuV/m] {

No. (MH2) (dBuV) [dB/m] Cable [dB] /meter) Av (dB) Peak
Loss [dB] &

Margin
(dB)

Horizontal 10000 - 18000MHz

7 |13406297] 223 | Pk [ 391 [ -166 | 04 | 452 | 5397 | 877 | 74 | -288
Vertical 10000 - 18000MHz
[ 8 [13es4173] 2273 | pk | 388 | -161 | 04 | 4583 [ 5397 | 814 [ 74 [ -2817

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL PLOT

Ao g
oL RN A

1
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS

MID CH

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN_11g_2437_M Channel
Test By:John Nguyen

Test Meter T119 Ant 134 E-Fields E-Fields

160 B B i
No Frequency| Reading | Detector| Factor PrceaabTep/ T [GSB]RF d/r:;\:::;s [dBuV/m] IVZng)m [dBuV/m]
(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

Margin
(dB)

Horizontal 1000 - 18000MHz
2381.746 42.08 32.1 -29.7 . 53.97
3112.258 40.12 33 -28.3 . 53.97
6674.217 35.02 35.6 -23.4 X 53.97
1000 - 18000MHz
2370.42 42.25 32 -29.7 X 53.97
2698.867 40.98 -29 X 53.97
6742.172 34.65 -23.3 . 53.97

T34
Test Meter T119 Ant 3 E-Fields E-Fields

P T160 BRF |dB(uVol Margi
No Frequency| Reading | Detector| Factor ::e:bTep/ fc(I)B] d/r:\uet:r;s [dBuV/m] (:r:)m [dBuV/m]
(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

Margin
(dB)

Horizontal 10000 - 18000MHz

[ 7 [13610195] 2271 | pk [ 389 [ -161 | 04 | 4501 | 5397 | -806 | 74 |
Vertical 10000 - 18000MHz

| 8 [13474263] 2361 | Pk [ 39 [ -165 | 04 | 4651 | 5397 | -746 | 74 |

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL PLOT

! ~M

o ,f-4».-.w»\...,~..w-~wmwww ‘,..a""*
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL PLOT

Page 107 of 140

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS

HIGH CH

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN_11g_2462_H Channel
Test By:John Nguyen

T34
T119 Ant E-Fields A E-Fields
Marker Test Meter Preamp/ | T160 BRF |dB(uVolts Margin
R Detector| Factor [dBuV/m] [dBuV/m]
No. |Frequency| Reading Cable [dB] /meter) (dB)
[dB/m] Avg Peak
Loss [dB]

Margin
(dB)

Horizontal 1000 - 18000MHz
2387.408 41.17 32.1 -29.7 X 53.97
3480.346 39.04 33 -27.3 . 53.97
6674.217 34.21 35.6 -23.4 . 53.97
Vertical 1000 - 18000MHz
2353.431 42.91 32 -29.7 . 53.97
3435.043 38.84 -27.4 . 53.97
6719.52 34.08 -23.4 . 53.97

T34 . .
T119 Ant E-Fields E-Fields
Marker Test Meter Preamp/ | T160 BRF |dB(uVolts
X Detector| Factor [dBuV/m] [dBuV/m]
No. |Frequency| Reading Cable [dB] /meter) Avg peak

[dB/m] Loss [dB]

Horizontal 10000 - 18000MHz
7 12090.955| 21.92 39.1 -18.9 . 53.97
8 13538.231| 22.12 38.9 -16.3 . 53.97
Vertical 10000 - 18000MHz
9 12066.967 | 21.98 39.1 -18.9 . 53.97
10 13550.225| 23.87 38.9 -16.3 . 53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL HIGH CHANNEL PLOT

AR, A o v i Y A

W
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL HIGH CHANNEL PLOT
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REPORT NO: 13U15118-3B

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

10.4.

RESTRICTED BANDEDGE (LOW CH

ANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 11:45:03 Jun 4, 2013

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

R T |Fre§fChanneI |

Ref 107.4 dBpv #Atten 0 dB

Mkr1 2.313 73 GHz

#Feak
Log

10
dB/

Offst
10.4

dB
DI

Center Freq

50,66 dByYy
= ‘ 235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

74.0
By

#P Ay

31 W2
33 FC

Auto

#(f):

FTun

On

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

CF Step
&.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

—

tlan)

Off
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
4 Agilent 11:46:41 Jun 4, 2013 R T |FregfChannel

Mkr1 2.336 00 GHz Corter F
enter Freq
Ref 107 .4 dBpv #Atten 0 dB 39.974 dBp
e J en B[ 2 35000000 GHZ
]
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
10.4
dB Stop Freqg
DI 2.39000000 GHz
54.0
dByY CF Step
B.00000000 MHz
#P Ay

100 —

S1M2 Freq Offset
0.00000000 Hz

Signal Track
Cn Off

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Hes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
45.362 dBuV + 0.26
= 45.622 dBuVvV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 11:34:58 Jun 4, 2013 R T [Freg/Channel

Mkr1 2.389 33 GHz Centor E

enter Freq
Ref 107.4 dBpY #Atten 0 dB 37.82 dBuv_f 5 22000000 GHz
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst
104
o Stop Freq
. 239000000 GHz

dByv L CF Step
£.00000000 MHz
#P Auvy Auta Ilan)
S1ov2 Freq Offset
53 FC 0.00000000 Hz
=(f): .
FTun Signal Track
Swip On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Page 114 of 140

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4G

Hz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 11:36:28 Jun 4, 2013

R T |FregiChannel

Ref 107.4 dBpv #Atten 0 dB

Mkr1 2.384 00 GHz

#iwg

Center Freq

10.092 dByY ‘ 235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

8.00000000 hHz
Auto hdan|

CF Step

Cn

<1> Fraq Offset
0.00000000 Hz

Signal Track
off

Start 2.310 00 GHz

Stop 2.390 00 GHz

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor

50.513 dBuV + 0.26
= 50.773 dBuV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 11:57:07 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.497 800 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 50.55 dBpY' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

e Agilent 11:58:34 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.484 820 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 39.750 dByY 5 49175000 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
45.960 dBuV + 0.26
= 46.220 dBuV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, VERT

- Agilent 11:51:17 Jun 4, 2013 R T |Ereg/Channel

Mkr1 2.483 7750 GHz Centor F

enter Freq
Ref 107.6 dBp #htten 0 dB 56.51 dBpv 5 45175000 GHz
#Peak
Loy
10 Start Freg
dB/ 2.48350000 GHz
Offst
10.6
dB Stop Freq
DI 2.A0000000 GHz

74.0
dByV CF Step

1.65000000 hHz
#P Ay At o tlan|

51 vz Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

e Agilent 11:53:20 Jun 4, 2013 R T |Freg/Channel

Mkr1 2.485 480 0 GHz Center F

enter Freq

Ref 107.6 dBpY #Atten 0 dB 40.093 dBpYv 5 49175000 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average = Measured Average + Correction Factor
46.440 dBuV + 0.26
= 46.700 dBuV
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS

LOW CH

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN_11n_2412_L Channel
Test By:John Nguyen

T34
T119 Ant E-Fields A E-Fields
Marker Test Meter Preamp/| T160 BRF | dB(uVolts Margin
R Detector| Factor [dBuV/m] [dBuV/m]
No. |Frequency| Reading Cable [dB] /meter) (dB)
[dB/m] Avg Peak
Loss [dB]

Margin
(dB)

Horizontal 1000 - 18000MHz
2721.519 40.91 32.6 -29 . 53.97
4544.97 35.97 34 . 53.97
7223.518 35.22 35.6 . 53.97

1000 - 18000MHz
2693.205 41.13 32.6 -29 . 53.97
5671.885 34.06 34.8 -24.4 . 53.97
6798.801 35.5 35.6 -23.3 . 53.97

Marker|  Test Meter T119 Ant Pr:::\ /| T160 BRF | dB(uVolts E-Fields |\ argin | E-Fields

X Detector| Factor P [dBuV/m] B [dBuV/m]

No. |Frequency| Reading Cable [dB] /meter) (dB)

[dB/m] Avg Peak
Loss [dB]

Margin
(dB)

Horizontal 10000 - 18000MHz

[ 7 [13510245] 2465 | Pk [ 39 | -164 | 04 | 4765 | 5397 | 632 | 74 ]
Vertical 10000 - 18000MHz

| 8 [13590.205] 2253 | Pk | 389 | -162 | 04 | 4563 | 5397 | -83a | 74 |

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS
MID CH

Project No:13U15118

Client Name:lG

Model / Device:LG-VS980

Config / Other:Tx WLAN_ 11n_2437 M Channel
Test By:John Nguyen

™
Marker Test Meter TL19Ant Preamp/ | TL60 BRF | dB{uVolts E-Fields Margin E-Fields

. Detector | Factor P “ [dBuv/m)] &l [dBuv/m)]

No. |Frequency| Reading Cable [dB] fmeter) Avg {dB) Peak

i1

[dB/m] Loss [dB]

Margin
{dB)

Horizontal 1000 - 18000MHz
2715.856 | 41.55 32.6 -29 . 53.97
A273.151 | 35.04 33.6 . 53.97
7166.889 35 35.6 . 53.97
Vertical 1000 - 18000MHz
2727182 | 4113 32.6 . 53.97
A2A4 837 | 36.66 33.5 . . 53.97
7212192 | 34.86 35.6 . 53.97

™ § .
Marker | Test Meter TUSAnt) L amp/ | T160 BRF | dB{uVolts E-Fields Margin E-Fields
Detector | Factor [dBuv/m)] (dB) [dBuv/m)]

Avp Peak

Margin
{dB)

No. |Frequency| Reading Cable [dB] fmeter)

[dB/m]

Loss [dB]

Horizontal 10000 - 18000MHz

| 7 Juassrzos] 2281 | pk | 397 [ 161 | 04 [ 268 | sawr [ 78| 7 [ -2
Vertical 10000 - 18000MHz

| 8 Juasazzs] 2s1 | pk | 396 | 16 | 04 | 268 | saw [ 78| 7 [ -2

PK - Peak detector
QF - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL MID CHANNEL PLOT

|

" ) =
R e

-
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL MID CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HARMONICS AND SPURIOUS EMISSIONS
HIGH CH

Project No:13U15118

Client Name:lG

Model / Device:LG-VS980

Config / Other:Tx WLAN 11n 2462 H Channel
Test By:John Nguyen

T34 . .

T119 Ant E-Fields . E-Fields
Marker| Test Meter Preamp/ dB{uVvolts Margin

. Detector | Factor [dBuV/m] [dBuv/m]

No. |Frequency| Reading Cable fmeter) {dB})

[dB/m] Avg Peak

Loss [dB]

Margin
(dB)

Horizontal 1000 - 18000MHz
2732845 | 41.16 32.7 -28.9 . 53.97
A012.658 | 37.52 33.4 -26.3 . 53.97
6798.801 | 35.69 35.6 -23.3 . 53.97
1000 - 18000MHz
2704.53 A0.9 32.6 -29 . 53.97
3848434 | 38.05 33.2 . 53.97
6736.509 34.8 35.6 . 53.97

T119 Ant T34 E-Fields . E-Fields .
Test Meter Preamp/| T160 BRF | dB{uVolts Margin Margin
Factor [dBuv/m)] (dB) [dBuv/m]

(dB)

No. |Frequency| Reading [dB/m] I-OC!:;I:B] [dB] fmeter) Ave Peak

Horizontal 10000 - 18000MHz

7 |13s10245] 2408 | px | 39 | 164 | 04 | 4708 | saer | e [ |
Vertical 10000 - 18000MHz
| 8 [13s7a013] 2a7 | ek | 389 | 162 | 04 | 2557 | sa97 | 84 | 724 |

PK - Peak detector
QF - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL HIGH CHANNEL PLOT

Page 127 of 140

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL -

A

File: Wi Charrm! DAT
HIGH CHANNEL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-3B
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC

DATE: JULY 15, 2013
FCC ID: ZNFVS980

10.5. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

Project :13U15118
Company Name:LG

Model / Config:LG-VS980
Mode:Tx 11b Mode_2437_Ch 6

Test By:John Nguyen

Marker Test
No. Frequency

Meter
Reading

Detector

T185
Antenna

Factor
dB/m

T64

preamp/
cable
loss [dB]

E-Fields
[dBuV/m]
QPk

dB(uVolts
/meter)

Margin
(dB)

Polarity

Horizontal 30 - 1000MHz

95.4259

8.9

-27

43.52

198.1689

12

43.52

778.0365

21.1

46.02

Vertical 30 - 1000MHz

33.8771

18.3

40

63.1976

7.4

40

780.4597

21.2

PK - Peak detector

QP - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

HORIZONTAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

VERTICAL PLOT
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 A6
5-30 i) 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

RESULTS

6 WORST EMISSIONS

Project No:13115226

Client Name:LG
Model/Device:LG-VS980_Tx_11b_HT20_W/HP
Test Volt/Freq:120V 60Hz

Test By:John Nguyen

FCC47 FCC47
Part 15 Part 15
Marker Test Meter LC Cables Class A Class A
No. |Frequency| Reading | Detector 1&3.TXT |dB(uVolts) QP Avg
Line-L1.15 - 30MHz
0.2535 39.86 PK . 39.96 79 66
0.2535 24.79 Av . 24.89 79 66
1.1355 36.08 PK . 36.18 73 60
1.1355 17.82 Av R 17.92 73 60
4.3935 40.98 PK . X 41.18 73 60
4.3935 37.13 Av . X 37.33 73 60
Line-L2 .15 - 30MHz

0.15 55.83 PK . 55.93 79 66
0.15 39.3 Av . 39.4 79 66
1.05 44.65 PK . 44.75 73 60
1.05 25.71 Av . 25.81 73 60
12.8805 42.67 PK . X 43.07 73 60
12.8805 26.99 Av . X 27.39 73 60

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LINE 1 RESULTS

Page 135 of 140

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-3B DATE: JULY 15, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) & NFC FCC ID: ZNFVS980

LINE 2 RESULTS
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