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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: GSM850~1900 + WCDMA 850~1900 + LTE SMART PHONE with
BLUETOOTH + BLE and WLAN 2.4GHz
MODEL.: LGMS659, LG-MS659, MS659, LG-P659, LGP659, P659
SERIAL NUMBER: 0GGG7
DATE TESTED: May 8 — May 17, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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:

PHILIP KIM MENGISTU MEKURIA
WISE PROGRAM MANAGER WISE EMC ENGINEER
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 C63.10-2009, 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 a Tri-Band Cellphone with Bluetooth, WLAN and LTE.

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
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PIFA antenna, with a maximum gain of -0.51 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was MS795_LAP8930JR130304.
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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 with AC adapter and headset.

Worst-case data rates as provided by the client were:
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
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG MCS-01WR EAY62768916 NA
Headset LG NA EAB62209301 NA
/O CABLES
1 DC DC Un-shielded im NA
2 Jack Earphone | Un-shielded 1.2m NA
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 Date Cal Due
tenna, Biconolog, 30MHz-1{ Sunol Sciences JB1 C01016 08/14/12 08/14/13
Antenna, Horn, 18 GHz ETS 3117 C01006 12/11/12 12/11/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B | C00980 11/14/12 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/13 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 10/22/12 10/22/13
Spectrum Analyzer, 44 GHz| Agilent/HP E4446A C01012 10/21/12 10/21/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/08/12 08/08/13
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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.
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
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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8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Avg Type Log-Pwr Frequency

art 000000 GHz
. ‘r‘.s T~ "“l’l r;'“_”' Yﬂ' Fres Run
Wlantiaw Anten 10 4B
Auto Tune

Center Freq&

2350060000 GHz}

Ref Offget 11.6 dB
Ref 118,79 dBypV

CF Step
2000000 MHZ)
Nan

FreqOffset
O HZ

Start 2.31000 GHz ' ‘ ‘ ) Stop 2.39000 GHz
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz #Sweep 50.1 ms (1002 pts) |

m

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

#Avg Type: AMS Frequency

SLEn T PND Fad o Mg Fres Run
Wlaniaw Anten 10 4B

Auto Tune

Center Freq&

2350060000 GHz}

Ref Offget 1.6 dB
Ref 118,79 dBypV

CF Step
2000000 MHZ)
Nan

FreqOffset
O HZ

Start 2.31000 GHz ' ‘ ‘ ) Stop 2.39000 GHz
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz #Sweep 50.1 ms (1002 pts) |

m
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LOW CHANNEL RESTRICTED, PEAK, VERT

a PAvg Type: AMS

Peak Search

 SEmEamae T RO P e Y@ FreeRun
Wlaniaw Anten 10 4B

Ret OMset 116 dB
Ref 118.79 aBpVv

NextPeak’

Next Pk Right]

Next Pk Left)

Marker Deilta;
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Mkr -RdLv+

Start 2,31000 GHz ' ) ‘ ) Stop 2.39000 GHz
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz #Sweep 50.1 ms (1002 pts) |

ke

More
1al2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Start Freq 2.310000000 Gi PAvg Type: RMS

Frequency

L4
RO Faw e Trig Fres Run
Wianiaw Atten 10 48

Ret OMset 116 dB
Ref 118,79 dByV

Auto Tune

Center Fmﬁ

2 350060000 Gz

StartFreq|
2310000000 GHz]

Stop Freq*

2380000000 GHz]

CF Step
2000000 MHZJ
Ao Nan

FreqOffset

Start 2.31000 GHz ' ' ' Stop 2.39000 GHz |
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz #Sweep 50.1 ms (1002 pts) |

e

0 Hz

Page 15 of 68

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: 13U14990-2
FCC ID: ZNFMS659

DATE: MAY 15, 2013

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Start Froq 2483500000 GHz_ v Troer RV

Tl Whew o 171g Free Run

¥ GasrcLaw Atten 10 4B

Ref Offset 116 4B
Ref 118.79 dBuV

Frequency

Start 2,483500 GHz
#Res BW 1.0 MHz

#VEBW 3.0 MHz

Stop 2500000 GHz
#Sweep 50.1 ms (1002 pts)

Stop Freq
2 600000000 GHz,

CF Step
1.650000 MHZ
Al Nan

FreqOffset
0 Hz,

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 19:45:29 May 15, 2013

R T

Freg/Channel

Mkr1 2.488 587 5 GHz

Ref 115 dBpY #Atten 10 dB 45.347 dBpY

#iwg
Log

10
dB/

Offst
8

dB
Dl

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

54.0
dBv

#P Ay
100

CF Step
155000000 hHz
Auto hdan|

W1 52
53 FC

=)

FTun
Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

Stop 2.500 000 0 GHz

VBW 3 MHz Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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HIGH CHANNEL BANDEDGE, PEAK, VERT

art N?T‘mmt“r #Avg Type: AMS ; Frequency
o T T e e Trig Fres Run ———"
W GarcLaw Atter 10 4B

Auto Tune

Center Fr
2491750000 GM2]

Ref OMset 116 dB
Ref 118,79 dBpV

CF Step
1.550000 MHZ)
Nan

FreqOffset
O HZ

Start 2483500 GHz ' Stop 2500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 50.1 ms (1002 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

e Agilent 19:40:02 May 15, 2013 BT |Fre§fChanne| I
Mkr1 2.487 212 5 GHz Centor F
enter Freq
Ref 115 dBp #itten 10 dB 48.849 dBpv 5 49175000 Gl
#iwg

Start Freq
248350000 GHz
Stop Freqg
250000000 GHz

CF Step
1.65000000 tHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
Swip 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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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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LOW CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:B mode_2412
Test By:Steven Tran

T345Ant| T145 | Cabl E-Field E-Field:
Marker Test Meter " avie T160 BRF | dB(uVolt felcs Margin le'ds Margin Height 3
No Frequenc Readin Detector | Factor | Preamp | Factor [dB] s/meter) [dBuV/m] - (dB) [dBuV/m] - (dB) fem] Polarity
. quency € [dB/m] |Gain [dB]| [dB] Avg Peak
Horizontal 1000 - 18000MHz
1 1390.707 | 45.87 PK 28.4 -35.4 3.6 0.4 42.87 53,97 111 74 3113 100 Horz
2 2741.194 | 42.84 PK 32.8 -35.1 5 0.9 46.44 53.97 -7.53 74 -27.56 100 Horz
3 6342.493 | 37.82 PK 36 35 8.2 0.2 47.22 53.97 -6.75 74 -26.78 100 Horz
Vertical 1000 - 18000MHz
4 2146.64 | 42.33 PK 32 35 4.4 0.9 44.63 53.97 -9.34 74 -29.37 100 Vert
5 3526.855 | 40.21 PK 333 35 5.8 0.5 24.81 53.97 -9.16 74 -29.19 200 Vert
6 6376.468 | 36.81 PK 35.9 35 8.2 0.2 46.11 53,97 -7.86 74 -27.89 200 Vert
Horizontal 10000 - 18000MHz
7 [ 11715142 | 257 PK 39 335 | 114 0.6 43.2 53.97 | -10.77 74 -30.8 100 Horz
Vertical 10000 - 18000MHz
8 [ 11947.026 | 255 PK 39.2 [ 334 [ 115 03 43.1 53.97 | -10.87 74 -30.9 100 Vert

PK - Peak detector
Av - Average detector
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MID CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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MID CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:B mode_2437
Test By:Steven Tran

Marker Test Meter T345Ant| T145 Cable T160 BRF | dB(uVolt E-Fields Margin E-Fields Margin | Height
No. Frequency | Reading Detector | Factor | Preamp | Factor [dB] s/meter) [dBuV/m] - (dB) [dBuV/m] 4 (dB) [em] Polarity
[dB/m] |Gain [dB] [dB] Avg Peak
Horizontal 1000 - 18000MHz
1 3488.634 40.93 PK 33.2 -35 5.7 0.4 45.23 53.97 -8.74 74 -28.77 200 Horz
2 6300.025 36.99 PK 36 -35 8.2 0.2 46.39 53.97 -7.58 74 -27.61 100 Horz
3 12054.459 33.78 PK 39.2 -33.3 11.6 0.8 52.08 53.97 -1.89 74 -21.92 200 Horz
Vertical 1000 - 18000MHz
4 2885.586 41.74 PK 33 -35.2 5.1 0.9 45.54 53.97 -8.43 74 -28.46 200 Vert
5 4936.797 38.81 PK 34.6 -34.9 7.2 0.2 45.91 53.97 -8.06 74 -28.09 200 Vert
6 8168.624 37.75 PK 36.1 -35.2 9.4 0.3 48.35 53.97 -5.62 74 -25.65 100 Vert
Horizontal 10000 - 18000MHz
7 ‘ 12154.923 | 25.37 PK 39.2 -33.1 11.6 0.6 43.67 53.97 -10.3 74 -30.33 200 Horz
Vertical 10000 - 18000MHz
8 ‘ 13174.413 | 24.29 PK 39.1 -31.8 12.2 0.5 44.29 53.97 -9.68 74 -29.71 100 Vert

PK - Peak detector
Av - Average detector
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HIGH CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.

Page 24 of 68

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: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HIGH CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:B mode_2462
Test By:Steven Tran

T345Ant| T145 Cabl: E-Field E-Field
Marker Test Meter " avle T160 BRF | dB(uVolt telds Margin felds

Margin | Height
| Detector | Factor | Preamp | Factor [dBuV/m] -
No. Frequency | Reading

[dBuV/m] - (dB) [em] Polarity

[dB/m] |Gain [dB]| [dB] [dB] |s/meter) | ", 0 (dB) Peak

Horizontal 1000 - 18000MHz
2860.105 41.84 32.9 -35.2 5.1 0.9 45.54 -8.43 74 -28.46 100
5705.471 38.23 35.1 -34.9 7.7 0.2 46.33 -7.64 74 -27.67 200
6941.294 37.19 35.9 -35 8.6 0.3 46.99 -6.98 74 -27.01 100

Vertical 1000 - 18000MHz

3475.893 40.99
4945.291 38.63
11544.841 | 34.39

Horizontal 10000 - 18000MHz
7 [13252.374[ 2537

Vertical 10000 - 18000MHz
8 [ 11663.168 [ 25.54

PK - Peak detector
Av - Average detector
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REPORT NO: 13U14990-2

FCC ID: ZNFMS659

DATE: MAY 15, 2013

8.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

000000 GHz
B Treq £9 e i rea- T Trig Fres Run AvgHoid> 900103

Ref Offset 116 48
Ref 118.79 dByV

Avg Type Loag-Pwr

Frequency

[ Anern 10 4B

Auto Tune

A

Start 2,31000 GHz
#Res BW (-608) 1.05 MHz #FVBW 3.0 MHz Sweep 1.00 ms (1001 pts) |

Center Fraﬂ

Man

Stop 2.39000 GHz

FreqOffset
0 H

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

A

OO0DOD0O GHz
.'1 Teq &9 ‘_,.,.___,_.,%“(T | ] Trig Fres Run

PAvg Type: AMS

Frequency

[ Mo %0 dB

Ref OMuet 118 dB
Ref 98,70 dBpVv

Auto Tune

Start 2,31000 GHz
#Res BW (-608) 1.05 MHz #FVBW 3.0 MHz Sweep 1.00 ms (1001 pts) |

Center Fraﬂ

Man

Stop 2.39000 GHz

FreqOffset
0 H
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REPORT NO: 13U14990-2
FCC ID: ZNFMS659

DATE: MAY 15, 2013

LOW CHANNEL RESTRICTED, PEAK, VERT

Star rreq £.910000000

Ref Offset 116 dB
Ref 118,79 dBpV

L4
“EIPND Fad o Trig Fres Run

Avg Type Log-Pwr

M &

Start 2,31000 GHz
#Res BW (-608) 1.05 MHz

ke

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts) |

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Start Freq 2910000000

Ref OMset 116 dB

z
TUPND P e Trig Fres Run

Ref 98,70 dBpV

Frequency

PAug Type: AMS

Auto Tune

Start 2,31000 GHz

o L Algneent Complesed

#Res BW (-6d8) 1.05 MHz

Center Fmﬁ

2350060000 GHz}

CF Step
2000000 MHZ)

Man

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts) |

FreqOffset

0 H
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Avg Type Leg-Pwr Frequency

Start Freq £.4855001

R zh;Tﬁ T Trig FreeRun
W Garrclaw Mmen: 30 dB
Auto Tune)

Center Frmﬂ

2491750000 GHz}

Ref OMfset 116 dB Mkrl 2,483 548
Ref 98,70 dBpVv

CF Step
1.650000 MH2]
Nan

FreqOffset
0 Hz

Start 2.483500 GHz ' ' ' Stop 2.500000 GHz
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) |

A

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

L B3] = 2
- O RV TEY | Frequency

J fAvg Type: AMS ™

BT UTeq EAB300N foil yzu;fm':'.'_ Trig Fres Run AvgHoid: 1000100 v
¥ GasrcLaw Mot 0 dB

Auto Tune

Center Fraﬂ

Ref Offsst 114 dB Mkr1 2.483 848 S Ghz
Ref 98,70 dBpVv

CF Step
1.650000 MH2]
Nan.

FreqOffset
0 H

Start 2.483500 GHz ' ' ' Stop 2.500000 GHz
#Res BW (-608) 1.05 MHz #VBW 3.0 MHZ" Sweep 1.00 ms (1001 pts) |

A
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, PEAK, VERT

08 =TS0 Mgy 1% 210
Avg Type Log-Pwr ™ 3 | Frequency

I
T T Wi e Trig Fres Run
I GarrcLaw Mo 0 dB
Mhrd 2 483 6815 8§ GGHT Auto Tune:

Center Freqh

2491750000 GHz}

Ret OMset 116 dB
Ref 118.79 aBpVv

StartFreq|
2 AB3S00000 GHz)

Stop Freq*

2 600000000 GHZ

CF Step
\ 1650000 MH23
Ao Nan

FreqOffset
0 Hj

Start 2483500 GHz ' ' ‘ ' Stop 2.500000 GHz |
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) |

s

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

- - " | Frequency
art - PAvg Type: AMS ]
. 'r'.s R S zh._'l_‘“_.‘__.__ 'ﬂ' Fres Run .
W Garrclaw Bhtten: ¥ dB

Miri 2.483 731 0 GHz Auto Tune

Rt OMpet 116 dB
Ref 98,70 dBpVv

Center Fmﬁ

2491750000 GH 2]

StartFreq|
2 AB3S00000 GHz)

Stop Freq*

2 600000000 GHz

CF Step
1650000 MHZ]

Ao Nan

FreqOffset
0 Hj

Start 2.483500 GHz ' ' ' Stop 2.500000 GHz |
#Res BW (-608) 1.05 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) |

s
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

LOW CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:G mode_2412
Test By:Steven Tran

T345Ant| T145 Cabl: E-Field E-Field
Marker Test Meter " avle T160 BRF | dB(uVolt felds Margin felds
[dBuV/m] - [dBuV/m] -

Detector | Factor | Preamp | Factor
No. F Readi dB t dB
° requency | Heading [dB/m] [Gain [dB]| [dB] [dB] | s/meter) Avg (dB) Peak

Margin | Height
(dB) [em]

Polarity

Horizontal 1000 - 18000MHz
3641.519 41.28 33.5 -35 5.9 0.4 46.08 53.97 -7.89 74 -27.92 100
4393.205 39.8 34.3 6.6 0.3 46.1 53.97 -7.87 74 -27.9 200
12835.873 | 33.57 39.2 -32 12 0.4 53.17 53.97 -0.8 74 -20.83 200

Vertical 1000 - 18000MHz

2885.586 42.32
5081.189 38.9
5624.781 38.06

Horizontal 10000 - 18000MHz
7 [12798.601] 24.78

Vertical 10000 - 18000MHz
8 [15369.315] 24.67

PK - Peak detector
Av - Average detector
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MID CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.

Page 35 of 68

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: 13U14990-2 DATE: MAY 15, 2013
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MID CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:G mode_2437
Test By:Steven Tran

Marker Test Meter T345 Ant | T145 Cable T160 BRF | dB(uVolt E-Fields Margin E-Fields Margin | Height 5
No. Frequency | Reading Detector | Factor Pr.eamp Factor [dB] s/meter) [dBuV/m] - (dB) [dBuV/m] - (dB) fem] Polarity
[dB/m] |Gain [dB]| [dB] Avg Peak
Horizontal 1000 - 18000MHz
1 2405.696 39.54 PK 32.3 -35 4.6 0.9 42.34 53.97 -11.63 74 -31.66 200 Horz
2 4936.797 40.34 PK 34.6 -34.9 7.2 0.2 47.44 53.97 -6.53 74 -26.56 200 Horz
3 11863.35 35.21 PK 39.1 -33.4 11.5 0.3 52.71 53.97 -1.26 74 -21.29 200 Horz
Vertical 1000 - 18000MHz
4 2843.118 41.62 PK 32.9 -35.2 5.1 0.8 45.22 53.97 -8.75 74 -28.78 200 Vert
5 3492.88 41.45 PK 33.2 -35 5.7 0.5 45.85 53.97 -8.12 74 -28.15 100 Vert
6 6652.511 37.27 PK 35.8 -35 8.4 0.3 46.77 53.97 -7.2 74 -27.23 100 Vert
Horizontal 10000 - 18000MHz
7 [ 12178.91 I 25.17 PK 39.2 -33.1 11.6 0.8 43.67 53.97 -10.3 74 -30.33 100 Horz
Vertical 10000 - 18000MHz
8 ‘ 12942.53 I 24.24 PK 39.2 -31.9 12.1 0.4 44.04 53.97 -9.93 74 -29.96 200 Vert

PK - Peak detector
Av - Average detector
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HIGH CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HIGH CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:G mode_2462
Test By:Steven Tran

T345Ant| T145 E-Fields E-Fields
Marker Test Meter T160 BRF | dB(uVolt Margin
(uVort | e uv/m1 | MM | 4Buv/m] -

Detector | Factor | Pream Margin | Height
No. Frequency | Reading P [dB] s/meter) (dB)

(dB) fem] Polarity

[dB/m] |Gain [dB] Avg Peak

Horizontal 1000 - 18000MHz
4261.554 40.36 34.1 -34.8 . 0.2 46.36 53.97 -7.61 74 -27.64 100
4945.291 39.05 34.6 -34.9 . 0.2 46.15 53.97 -7.82 74 -27.85 100
12305.021| 34.05 39.2 -32.9 0.5 52.55 53.97 -1.42 74 -21.45 200

Vertical 1000 - 18000MHz

2036.223 43.2
7102.673 36.7
9260.055 35.38

Horizontal 10000 - 18000MHz
7 [12406.797] 25.34
Vertical 10000 - 18000MHz
8 [14345.827] 25.02

PK - Peak detector
Av - Average detector
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

8.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 19:53:07 May 15, 2013 R T |Freg/Channel

Mkr1 2.484 022 5 GHz Center F

enter Freq

Ref 115 dBpy #Atten 10 dB 58.82 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

FTun
Swip

Center 2.491 750 0 GHz Span 16.5 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 20:04:08 May 15, 2013 R T |FregiChannel

Mkr1 2.484 247 GHz Center F

) enter Freq

Ref 115 dBpy #Atten 10 dB 43.927 dBpYv 5 ARE2ENN0 Gl
#iwg

Start Freq

2 48350000 GHz

Stop Freq

2 45700000 GHz

CF Step
350.000000 kHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
Swip on O

Start 2.483 500 GHz Stop 2.487 000 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
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LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 19:58:02 May 15, 2013 BT |Fre§fChanneI I

Mkr1 2.484 544 GHz Cortor F

Ref 115 dBpv #Atten 10 dB 58.71 dBuv enter -req

o en 2 ¢ il 248525000 GHz
#Peak

Start Freq

2.48350000 GHz

Stop Freq

2 48700000 GHz

CF Step
350.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track

Swp on O

Start 2.483 500 GHz Stop 2.487 000 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
W Agilent 20:01:56 May 15, 2013 R T |Fre§fChanneI I

Mkr1 2.483 652 GHz Cortor F

Ref 115 dBpv #Atten 10 dB 43.850 dBuv enter -req
o T en o« = 2 48525000 GHz
#iwg

Start Freq
2.48350000 GHz

Stop Freqg
2 48700000 GHz

CF Step
350.000000 kHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Start 2.483 500 GHz Stop 2.487 000 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
- Agilent 20008:48 May 15, 2013 R T |FregiChannel

Mkr1 2.389 33 GHz Center F

o enter Freq
Ref 114.4 dBpv #htten 10 dB 53.28 dByv 5 000000 G
#Peak
Log
10 Start Frag
dB/ 231000000 GHz
Offst
74
dB Stop Freq
DI 235000000 GHz

740
dBpv CF Ste ]
8.00000000 MHz
#P Ay Auta Ilan)

w12 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Center 2.350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 20009:30 May 15, 2013 R T |FregiChannel

Mkr1 2.390 00 GHz Center F

. ) enter Freq
Ref 114.4 dBpY #Atten 10 dB 43.167 dBpYv > 36000000 G
#iwg
Log
10 Start Freq
dB/ 231000000 GHz
Offst
74
dB Stop Freq
. 239000000 GHz

540
dBpv CF Step
8.00000000 MHz

#P Ay Auta Iilan)
100

Wi 32 Freq Offset
53 F3 0.00000000 Hz

?g{m Signal Track
Swip on O

Center 2.350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 20013:52 May 15, 2013 BT |Fre§fChanneI I

Mkr1 2.389 87 GHz Centor F

" enter Freq

Ref 114.4 dBpv #Atten 10 dB 53.25 dBpv > SHA00000 Gl
#Feak

Start Freq

231000000 GHz

Stop Freq

239000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun 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)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
we Agilent 20015:05 May 15, 2013 R T |Fre§fChanneI I

Mkr1 2.390 00 GHz Cortor F

Ref 114.4 dBpY #Atten 10 dB 42.035 dBuv enter -req

N sl en o« = 235000000 GHz
#iwg

Start Freq

2.31000000 GHz

Stop Freqg

2.39000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
Swip on O

Center 2,350 00 GHz Span 80 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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FCC ID: ZNFMS659

VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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REPORT NO: 13U14990-2 DATE: MAY 15, 2013
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LOW CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:N mode_2412
Test By:Steven Tran

T345Ant| T145 E-Field E-Field
Marker Test Meter " T160 BRF | dB(uVolt te'cs Margin telds
[dBuV/m] -

Detector | Factor | Pream Margin | Height
No. Frequency | Reading p [dB] s/meter) (dB)

[dBuV/m] - (dB) [em] Polarity

[dB/m] |Gain [dB] Avg Peak

Horizontal 1000 - 18000MHz
2864.352 | 41.38 32.9 -35.2 . 0.9 45.08 53.97 -8.89 74 -28.92 100
3497.127 41.66 33.2 -35 . 0.5 46.06 53.97 -7.91 74 -27.94 100
4945.291 39.24 34.6 -34.9 . 0.2 46.34 53.97 -7.63 74 -27.66 100

Vertical 1000 - 18000MHz

2295.279 | 42.04
4244.567 | 38.65
12054.459 | 33.58

Horizontal 10000 - 18000MHz
7 [12018.991] 25.45
Vertical 10000 - 18000MHz
8 [12014.993] 255

PK - Peak detector
Av - Average detector
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MID CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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MID CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:N mode_2437
Test By:Steven Tran

T345 Ant| T145 Cable E-Fields 5 E-Fields ) )
Marker Test Meter T160 BRF | dB(uVolt Margin Margin Height )
No. Frequency | Reading Detector | Factor Pr-eamp Factor [dB] s/ meter) [dBuV/m] - (dB) [dBuV/m] { (dB) [em] Polarity
[dB/m] |Gain [dB]| [dB] Avg Peak
Horizontal 1000 - 18000MHz
1 2843.118 41.02 PK 32.9 -35.2 5.1 0.8 44.62 53.97 -9.35 74 -29.38 100 Horz
2 4019.485 39.51 PK 33.9 -34.8 6.3 0.3 45.21 53.97 -8.76 74 -28.79 200 Horz
3 11459.905 32.36 PK 38.7 -33.6 11.3 0.6 49.36 53.97 -4.61 74 -24.64 200 Horz
Vertical 1000 - 18000MHz
4 3526.855 40.09 PK 333 -35 5.8 0.5 44.69 53.97 -9.28 74 -29.31 100 Vert
5 4941.044 39.48 PK 34.6 -34.9 7.2 0.2 46.58 53.97 -7.39 74 -27.42 100 Vert
6 7149.388 37.32 PK 35.8 -35 8.8 0.2 47.12 53.97 -6.85 74 -26.88 100 Vert
Horizontal 10000 - 18000MHz
7 [ 1155922 [ 25.74 PK 388 | -336 11.3 0.7 4294 | 5397 | -11.03 74 -31.06 | 200 Horz
Vertical 10000 - 18000MHz
8 | 12450.775 | 24.95 PK 39.2 -32.6 11.8 0.6 43.95 53.97 -10.02 74 -30.05 200 Vert

PK - Peak detector
Av - Average detector
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HIGH CHANNEL
HORIZONTAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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VERTICAL

Note: Additional line displayed in the graph from 1-18GHz is average measurement.
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HIGH CHANNEL DATA

Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:N mode_2462
Test By:Steven Tran

T345Ant| T145 Cable E-Fields E-Fields
Marker Test Meter T160 BRF | dB(uVolt Margin
(uVolt | e v/mi | M2 | 4Buv/m]

Margin | Height
. Detector | Factor Preamp Factor
No. Frequency | Reading [dB] s/meter) (dB)

(dB) fem] Polarity

[dB/m] |Gain [dB] [dB] Avg Peak

Horizontal 1000 - 18000MHz
2834.624 43.18 32.9 -35.2 5.1 0.9 46.88 -7.09 74 -27.12 100
5013.24 39.11 34.6 -34.9 7.2 0.2 46.21 -7.76 74 -27.79 100
11493.88 33.85 38.7 -33.6 11.3 0.6 50.85 -3.12 74 -23.15 200

Vertical 1000 - 18000MHz

2146.64 43.11
6448.664 37.03
7858.606 36.93

Horizontal 10000 - 18000MHz
7 [11443.278] 2558

Vertical 10000 - 18000MHz
8 | 14265.867 | 25.14

PK - Peak detector
Av - Average detector
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8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
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HORIZONTAL DATA
Project :13U14990
Company Name:LG

Model / Config:MS659
Mode:B mode_2412

Test By:Steven Tran

T243 T10 .
E-Fields

[dBuV/m] - Polarity
QPk

Marker Test Meter Detector Antenna | preamp/ | dB(uVolt
No. Frequency | Reading Factor Cable |s/meter)

dB/m | loss [dB]

Horizontal 30 - 1000MH:
1 40.9043 12.8 -29
57.6243 6.9
94.699 8.6
142.4357 12.7
227.0047 10.9
460.5996 17

PK - Peak detector
Av - Average detector
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT
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VERTICAL DATA
Project :13U14990
Company Name:LG
Model / Config:MS659
Mode:B mode_2412
Test By:Steven Tran

T243 T10 .
E-Fields
Marker Test Meter Antenna | preamp/ | dB(uVolt
X Detector [dBuV/m] -
No. Frequency | Reading Factor Cable |s/meter) aPk

dB/m | loss [dB]

Margin | Height
(dB) [cm]

Polarity

al 30 - 1000MHz

41.389 12.4 -29 40
57.6243 6.9 - 40
68.7709 7.8 - 40

77.979 7.6 - 40
93.7297 8.3
159.8826 12.1

PK - Peak detector
Av - Average detector
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