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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A, INC.
1000 SYLVAN AVE.
ENGLEWOOD CLIFFS, NJ, 07632, USA

EUT DESCRIPTION: GSM & W-CDMA Phone + BT
MODEL.: LG440G

SERIAL NUMBER: 204KPTM163009 & 204KPLC163008
DATE TESTED: 2012-06-29 to 2012-07-05

APPLICABLE STANDARDS{PRIVATE }
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards, using test results reported in the test report documents referenced below and/or
documentation furnished by the applicant. All indications of Pass/Fail in this report are opinions
expressed by UL LLC based on interpretations of these calculations. The results show that the
equipment 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 by the referenced documents. This document
may not be altered or revised in any way unless done so by UL LLC and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by Underwriters
Laboratories 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 By: Tested By:
L’/// ) {2{;‘:—*_—___ )
L ~ o
Michael Ferrer Michael Antola
Sr. Project Engineer Sr. Project Engineer
UL LLC UL LLC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2 and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 1285 Walt Whitman
Rd. Melville, NY 11747, USA.

UL Melville is accredited by NVLAP, Laboratory Code 100255-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/standards/scopes/1002550.htm.

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 +3.3dB
Radiated Disturbance, 30 to 1000 MHz +4.00 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 GSM & W-CDMA Phone + BT.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.86 9.68
2402 - 2480 DQPSK 10.23 10.54
2402 - 2480 Enhanced 8PSK 10.35 10.84
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of 3.65 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was KERNAL, Version 3.0.8.

The test utility software used during testing was LA89601R120414A.
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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, Z, it was
determined that the X orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in X orientation.

Testing was performed in all three modulations — GFSK, QPSK and 8PSK. It was determined
that the worse-case data rate was DHS5, thus all testing was performed in this rate only.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG Electronics STA-U34WRI RC22038224
Headphones LG Electronics - -
/O CABLES

1 DC 1 Mini USB Unshielded |1 None

TEST SETUP

The EUT is a stand-alone device. Test modes were configured via connection to the BT tester.
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SETUP DIAGRAM FOR TESTS

Headphone
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DATE: 2012-07-10

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used — Radiated Emissions
Description Manufacturer Model Identifier Cal Date CaDIa?éJe
30-1000MHz
Rohde &
EMI Receiver Schwarz ESIB26 MES5B-081 |2012-01-30 |2012-01-30
Bicon Antenna Schaffner VBA6106A |54 2012-04-10 | 2013-04-10
Log-P Antenna Schaffner UPA6109 44067 2012-05-16 | 2013-05-16
Switch Driver HP 11713A ME7A-627 |N/A N/A
System Controller Sunol Sciences |SC99V 44396 N/A N/A
Camera Controller Panasonic WV-CU254 44395 N/A N/A
RF Switch Box UL 1 44398 N/A N/A
Measurement Software UL Version 9.3 (44740 N/A N/A
Temp/Humidity/Pressure Meter Cole Parmer 99760-00 4268 2010-12-07 | 2012-12-07
Multimeter Fluke 83V 43443 2012-02-01 | 2013-02-28
Above 1GHz (Band Optimized System)
Rohde &
EMI Receiver Schwarz ESIB40 34968 2012-03-06 | 2013-03-06
Horn Antenna (1-2 GHz) ETS 3161-01 51442 2008-03-28 | See * below
Horn Antenna (2-4 GHz) ETS 3161-02 48107 2007-09-27 | See * below
Horn Antenna (4-8 GHz) ETS 3161-03 48106 2007-09-27 | See * below
Horn Antenna (8-12 GHz) ETS 3160-07 8933 2008-11-24 | See * below
Horn Antenna (12-18 GHz) ETS 3160-08 8932 2007-09-27 | See * below
Horn Antenna (18-26.5 GHz) ETS 3160-09 8947 2007-09-26 | See * below
Signal Path Controller HP 11713A 50250 N/A N/A
Gain Controller HP 11713A 50251 N/A N/A
RF Switch / Preamp Fixture UL BOMS1 50249 N/A N/A
System Controller UL BOMS2 50252 N/A N/A
Measurement Software UL Version 9.3 (44740 N/A N/A
Temp/Humidity/Pressure Meter Cole Parmer 99760-00 4268 2010-12-07 | 2012-12-07
Multimeter Fluke 83V 43443 2012-02-01 | 2013-02-28

* - Note: As allowed by the calibration standard ANSI C63.4 Section 4.4.2, standard gain horns need only a
one-time calibration. Only if physical damage occurs will the horn antenna require re-calibration.

* Gain standard horn antennas (sometimes called standard gain horn antennas) need not be calibrated
beyond that which is provided by the manufacturer unless they are damaged or deterioration is suspected,
or they are used at a distance closer than 2D?/A. Gain standard horn antennas have gains that are fixed by
their dimensions and dimensional tolerances.
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Test Equipment Used — Antenna Port

Description Manufacturer Model Identifier Cal Date | Cal Due Date
Spectrum Analyzer Agilent E4446A 72823 2012-01-31|2013-02-28
Power Meter HP 437B 73872 2012-01-30 | 2013-02-28
Power Sensor HP 8481A 71770 2012-01-31 | 2013-02-28
Temp/Humidity/Pressure Meter | Cole Parmer 99760-00 (43733 2012-03-13 | 2014-03-13
Multimeter Fluke 83V 43443 2012-02-01 | 2013-02-28
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7. ANTENNA PORT TEST RESULTS

7.1.

BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 524.725
Middle 2441 522.673
High 2480 525.549
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7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Center 2.441 000 GHz Span 5 MHz
f*Res BYW 300 kHz #VBW 300 kHz
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7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS
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Atten 20 dB
YT N ATRY VAT VAT |"-'-"'-II M |"“|lI YR
|ul' |l|'|| | qlllll 'Jll VYL '||||I Y
I|.'| I|u| 'IIJI '|LJIII II ||_1|'| II'IlJ'II_IHII‘IIIIII1|'."|IIIIIII'II-I
Stop 2.490 00 GHz
#VBW 300 kHz
Page 23 of 132
UL LLC FORM NO: CCSUP4701D

1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters

Laboratories Inc.



REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.38 32 0.122 0.4 -0.278
DH3 1.625 13 0.211 0.4 -0.189
DH5 2.858 8 0.229 0.4 -0.171
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

PULSE WIDTH - DH1
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

PULSE WIDTH — DH3

PULSE WIDTH - DH3
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FCC ID: ZNFLG440G

DATE: 2012-07-10

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

— DH3
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FCC ID: ZNFLG440G

PULSE WIDTH — DH5

PULSE WIDTH - DH5
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G
NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.3 30 -20.70
Middle 2441 9.73 30 -20.27
High 2480 9.82 30 -20.18
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DATE: 2012-07-10

OUTPUT POWER
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PEAK POWER MID CH
e Agilent 20:21:44 Jul 9, 2012
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PEAK POWER HIGH CH
s Agilent 20:31:25 Jul 9, 2012
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB connector) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.62
Middle 2441 8
High 2480 8.15
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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DATE: 2012-07-10

SPURIOUS EMISSIONS, LOW CHANNEL
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FCC ID: ZNFLG440G

LOW CHANNEL SPURIOUS
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DATE: 2012-07-10

SPURIOUS EMISSIONS, MID CHANNEL
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DATE: 2012-07-10

MID CHANNEL SPURIOUS
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DATE: 2012-07-10

SPURIOUS EMISSIONS, HIGH CHANNEL
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HIGH CHANNEL SPURIOUS
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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HIGH BANDEDGE WITH HOPPING ON
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.2.

ENHANCED DATA RATE QPSK MODULATION

7.2.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 796.802
Middle 2441 1011
High 2480 794.533
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20 dB BANDWIDTH
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Center 2.441 000 GHz Span 5 MHz
f*Res BYW 300 kHz #VBW 300 kHz

Page 50 of 132

UL LLC FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Atten 20 dB

“\ﬁ,’lﬂ ||"\|‘.l|"k|'-H|"|l|"l.I1;|‘|II|'|,r.ll|‘l|'I!|"'\|"\I"|||"|l,"‘I*\|"|||"|I"',I"yI"|||"'||I"|||"n,I‘|1l|Jf'|||"yI"\|"H|"I.I‘|||“|f"|||"|,"||I“|,I'IH|'|,I‘~"'\|1|JI‘|||"||I"\|‘.|"|I|"|||“n"'|||"\I"||I"|||"|||‘||"\|“~"n"'~|"\|'a"'u“~|"||l‘~|‘|||

1 AR I‘J Y MM
m:M.ﬂHHihll |r,||||||.| / I|,|” ||II||||I [

Stop 2.490 00 GHz
#VBW 300 kHz
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

.|v.,,‘III.II.III..---.‘ILIllll.—--.-llllIlllr*-lllll'lll,._,_.II F .,.-.IIII,.._., ,Ir‘ - | IIII,._-.I.‘ Py _..,IIIIl.lIII,._-,IIl'IIIII...-1lll.IIJII.-...‘I‘I‘IJII,._-,ll'lﬂl|-..._..-|llll1r
Stop 2.430 00 GHz
#WBW 300 kHz
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REPORT NO: 12U14489 : 2012-07-10
FCC ID: ZNFLG440G
NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
Agllenf 02 58 09 Juls, 2012
i Atten 20 dB
J '|I || |||'II |." “I '. I| ',I I|' II||’JII '.lllll W "||Ih" W ‘1L||- '|I f ‘-|||J||' '|| { '||f| l'l' '|I I|' '| | I|' IIHII '|I I '-ul' |H|' II"JII '|L||'-
Stop 2.460 00 GHz
#VBW 300 kHz
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)

# Agllenf 02:62:36 Jul 5, 2012

Ref 20 dBm Atten 20 dB
#Peak

Loy

|||1 \ || I| Igi |' I‘.1| 'll I'll l|' ',l;" I|.' '”' | | Clear Wiite

s, [

Max Hold

hlin Hold

l'h,l" ]|'|| J' ' ||' W=

Start 2.460 00 GHz

Stop 2.490 00 GHz
#Res BYW 300 kHz #WBW 300 kHz

Sweep 1 ms (601 pts)
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

DQPSK Mode
DH Packet Pulse Average Limit Margin
Width NP“url‘;Z‘zri‘r’]f Time of
(msec) 3.16 seconds (sec) (sec) (sec)
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.625 17 0.276 0.4 -0.124
DH5 2.87 8 0.230 0.4 -0.170
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

PULSE WIDTH - DH1

PULSE WIDTH — DH1
i Agllent 03:40:14 Jul 5, 2012

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
kS Agnenf 03:39.08 Jul§, 2012

Atten 20 dB

L

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz
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PULSE WIDTH — DH3

PULSE WIDTH - DH3
i Agilent

\ f'ql'1'|'|p1kl.l"l.|'|‘1\II||f'."l"lf"Jllr'JN"llf‘f'- Jr.- ||"'|Fl'||lli| Jllr'lf.'llf.\k"‘llﬂll"dn

l"ﬁll""""] ff."}"l"!" ll"'I|-||""|r""'-.||.'\"\| h h I"i""‘ ‘i.'..fu'lﬂ'-"', bt ‘I|| ’ ‘W!l" | I,l

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #YBW 1 MHz
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FCC ID: ZNFLG440G

DATE: 2012-07-10

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
i Agnenf 03:36:47 Jul 5. 2012

Atten 20 dB

Jul il

w

53 FS H|
M“ W Hq’.l.

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz
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FCC ID: ZNFLG440G

PULSE WIDTH — DH5

PULSE WIDTH - DH5
i Agilent

iy o 3 i 1
|'u’||||,"' ) I|1,i|r-,Ilf-..-..‘,l{lﬂl|"'l'f||‘| "IIH"J |ﬂ"ﬁ'l'li||\q|lifl'.‘i|r 'u\\lf ujll"ll"lf"'lnuhf ad ﬂﬁ""‘" 1"'"* n’nfl"Jr‘l' l‘|F‘[‘lcJ'.]|JL-‘|||f\r‘f'.-,1|||f.il,"l_-4l

Ny

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #YBW 1 MHz
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DATE: 2012-07-10

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
4 Agilent 20:21:11 Jul 6, 2012

|

Atten 20 dB

IR

Al

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.29 30 -20.71
Middle 2441 9.75 30 -20.25
High 2480 0.83 30 -20.17
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FCC ID: ZNFLG440G

OUTPUT POWER

PEAK POWER LOW CH
e Agilent 20016:30 Jul 9, 2012
Mkr1 2.401 73 GHz
Atten 20 dB 9.29 dBm

I
rf
# q||||r'|n|"

cdurdraitluiind”

.,.I|Il

by |
e

J I‘I ) Wi o]

Center 2.401 67 GHz Span 20 MHz
jRes BUWW 3 MHz #VBW 3 MHz
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FCC ID: ZNFLG440G

PEAK POWER MID CH
e Agilent 20:24:55 Jul 9, 2012

Mkr1 2.441 07 GHz
Ref 20 dBm Atten 20 B 9.75 dBm

h
!

' y
l[ Y 'l llIlll"nﬂL'-‘n"'-"l'1i‘|'|'-\,ﬂ\i-l4-"’-.-_a,\,..,..__.-‘.—-,.,.-.,.

b
§3 FClonttog a0

Span 20 MHz
#VBW 3 MHz Sweep 1 ms {601
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FCC ID: ZNFLG440G

PEAK POWER HIGH CH
e Agilent 20:29:09 Jul 9, 2012
Mkr1 2.480 00 GHz
Atten 20 dB 9.83 dBm

b

"y
i i ! }
I ' inhﬁlllll I‘||r‘r‘l'|'ll‘t"

Span 20 MHz
#BW 3 MHz
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB connector) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.15
Middle 2441 6.56
High 2480 6.69
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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FCC ID: ZNFLG440G

DATE: 2012-07-10

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 01:35:119 Jul 5, 2012

R T
Mkr1 2.402 00 GHz
§.48 dBm

Freg/Channel

Center Freq
240000000 GHz

Atten 20 dB

Start Fraq
2 37500000 GHz

Stop Freg
242500000 GHz

dBm
LygAv

V1 82

CF Step
£.00000000 hHz
Auta han)

Freq Cffset

§3 FC [1| - '“L 0.00000000 Hz

i |
1 A III i Py 1 A
.,l*"|I.'|"u_J-h'l'Tl'ﬁ\l'“\‘”I"""f"‘i’"l’"'fl Tl Wittt A 'I"-n\.J":L\-"-JJI“Fr-'-..v\L.-..,;

Signal Track
On Off

Center 2.400 00 GHz
#Res BW 100

Span 50 MHz
Sweep 4.8 ms (601 pts)

#WYBW 300 kHz
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

LOW CHANNEL SPURIOUS

w Agilent 01:36:04 Jul 5, 2012
121014489 Mkr4 9.613 GHz
Atten 20 dB 51.38 dBm

a
FLTTYL S P
I r‘“\‘»"kam»-.iﬁr‘i\\m‘!l'-d‘._mw‘“' fa et et "‘\‘"W;Ww‘! bl il

LIRS T PR

Span 25.97 GHz
Sweep 2.482 s (1001 pts)

- Agilent 01:36:46 Jul 5, 2012

Mkr1 12.002 GHz
Atten 20 dB 51.44 dBm

1

. i,
J l r\‘\‘»"‘k sty »‘L 4rhwhl-‘i i h'"'"'I*""‘u\“n""*“"“"-t{»\l”""vﬂ"f g ibir! st vt ok
e L M A A -

Span 25.97 GHz

#VBW 300 kHz Sweep 2.482 s (1001 pts)
Amplitude
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FCC ID: ZNFLG440G

DATE: 2012-07-10

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

e Agilent 01:33:14 Jul 5, 2012

Atten 20 dB

[.

{
...-'|l'l;v-'l‘.1rlI-'t_fa;''.-t'‘"-"“["""‘rll"""“1""'\‘1"""""“'J I",.ka,‘j-.-.l

Center 2.437 00 GHz
#Res BW 100

#WYBW 300 kHz

R T
Mkr1 2.441 17 GHz
9.44 dBm

Start Fraq
241200000 GHz

Stop Freg
246200000 GHz

5.00000000 hMHz

Auta

L'li i

I _
WethititaradiV L s, Ay

Signal Track

On

Span 50 MHz
Sweep 4.8 ms (601 pts)

Center Freq
243700000 GHz

Freq Cffset
0.00000000 Hz

Freg/Channel

CF Step

Ilan

Off
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FCC ID: ZNFLG440G
MID CHANNEL SPURIOUS
e Agilent 01:34:43 Jul 5, 2012
roiect: 121014459 Mkrd 9.769 GHz
Ref 20 dBm Atten 20 B 53.41 dBm
PP, N M AP TR Pt
LgAv ;,.-..Jiww,x'fl ‘ll-.fIuH‘\_.,,I.ku_.km'ﬂf,hl‘ui'l” 11‘,‘.‘“?\1,‘1,‘4 J,'_q..hl_.g'qwf o™ M, o ity bkl Lot oy et 'l g
Span 25.97 GHz
#VBW 300 kHz Sweep 2.482 s (1001 pts)
iz de
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DATE: 2012-07-10

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent 01:31:33 Jul 5, 2012

Atten 20 dB

i
\IH "‘l

" H\h,.:""Jr1.Jp'~.*‘-\.fn'--d""'~“d'

Center 2.483 50 GHz

#Res BW 100 #WYBW 300 kHz

"IL?"".'i‘le_,N_l‘y'l'H'h";—"Tp‘] |.'y"&._|'|-.‘,4

R T
Mkr1 2.480 17 GHz
9.52 dBm

Start Fraq
2 45850000 GHz

Stop Freg
250850000 GHz

5.00000000 hMHz

Auta

Freq Cffset
0.00000000 Hz

{
uul.v..-“' |

Signal Track

On

Span 50 MHz

Sweep 4.8 ms (601 pts)

Center Freq
245350000 GHz

Freg/Channel

CF Step

Ilan

Off
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HIGH CHANNEL SPURIOUS

e Agilent 01:32:32 Jul 5, 2012

roject; 12014489 Mkrd 9.925 GHz
Ref 20 dBm Atten 20 B 54.53 dBm

™

a
[ by, P, TR
j TR .‘y.:u-.{'mu.-*""“ ey '""r“"""ﬁ-\.ﬂ"‘#“““n' oot gt St
PR EAEN L wTes BTy -

Span 25.97 GHz
#VBW 300 kHz Sweep 2.482 s (1001 pts)
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FCC ID: ZNFLG440G

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Mkr1 2.404 10 GHz
Atten 20 dB 7.591 dBm

1
@
I

i /1
H
I fl fl ||II-III| |IJ
| f |
| L|lI Illl || /1 | ||-||\JIJ

'| l."ll |
I | |-|] bpg o
| lfﬂ!'].l“] Ihnp.‘.‘,"i"l,."l |'.L-.|"‘»(’-«-"~'J LJ H]'i"'ll &

Center 2.400 00 GHz
f*Res BYW 100 kHz #WBW 300 kHz

Page 75 of 132

UL LLC FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 12U14489
FCC ID: ZNFLG440G
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HIGH BANDEDGE WITH HOPPING ON
#: Agilent 02:15:45 Jul 5, 2012
2014439 Mkr1 2.480

Atten 20 dB

ful i
(1 I‘|II| 1

||' "
[
| .
| ot
| Il'"fl |

1. | ] f
W Ll NI ARNE
ey LA R ’ l |u'l~,,l'li-.'|ﬂ\.l'|'l hﬂ“l'(‘l‘-,l‘uj“r lu'lq"ll_J"‘"". yh ln

Y

Center 2.483 50 GHz

fRes BUW 100 kHz #YBW 300 kHz

v ll‘.‘"llf‘l"

10 GHz

8.10 dBm

;|
'u‘]‘ i

Span 10 MHz
Sweep 1 ms (1001
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DATE: 2012-07-10

7.3.

ENHANCED DATA RATE 8PSK MODULATION

7.3.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 999.852
Middle 2441 1004
High 2480 1000
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20 dB BANDWIDTH

BANDWIDTH LOW CH
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Center 2.441 000 GHz Span 5 MHz
f*Res BYW 300 kHz #VBW 300 kHz
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

7.3.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
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REPORT NO: 12U14489 DATE: 2012-07-10

FCC ID: ZNFLG440G

7.3.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode
DH Packet | Pulse [Number of [ Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.39 32 0.125 0.4 -0.275
DH3 1.617 14 0.226 0.4 -0.174
DH5 2.87 10 0.287 0.4 -0.113
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

7.3.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.36 30 -20.64
Middle 2441 9.85 30 -20.15
High 2480 9.92 30 -20.08
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FCC ID: ZNFLG440G

DATE: 2012-07-10

7.3.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB connector) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.1
Middle 2441 6.45
High 2480 6.64
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7.3.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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SPURIOUS EMISSIONS, LOW CHANNEL
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SPURIOUS EMISSIONS, MID CHANNEL
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MID CHANNEL SPURIOUS
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SPURIOUS EMISSIONS, HIGH CHANNEL
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Start Fraq
2 45850000 GHz

Stop Freg
250850000 GHz

5.00000000 hMHz

Auta

1 Freq Cffset
' 0.00000000 Hz

f
l.r"."-'rhil'-‘u"‘\"-] L_l.-'ﬂ,.

Signal Track

On

Span 50 MHz

Sweep 4.8 ms (601 pts)

Center Freq
245350000 GHz

Freg/Channel

CF Step

Ilan

Off
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

HIGH CHANNEL SPURIOUS

e Agilent 01:27:12 Jul 5, 2012

roject; 12014489 Mkrd 9.925 GHz
Ref 20 dBm Atten 20 B 50.79 dBm

4

. e
o . A, gl
Iu- L ~J"ﬁium««mj)—mww»wv’m“ AT ey T A T
POy 1T '

Span 25.97 GHz
#VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
e Agnenf 02:19:07 Jul 5, 2012

Atten 20 dB

|] Ii' |'II II||| IIIIII.I“] n I'II.‘IIII I| | i
‘ | | 1 |

H, S e |I Tt

Center 2.400 00 GHz
#WBW 300 kHz

fi || 1
. I|"| I T T
..T.I'J Vgl g, [ ond w"' 'I“ J

Mkr1 2.404 97 GHz
7.52 dBm

Span 10 MHz
Sweep 1 ms (1001
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

HIGH BANDEDGE WITH HOPPING ON
e Agilent 02:14:57 Jul &, 2012
2114453
Atten 20 dB

n fi "
I, | | l.' L
H l"‘pl I|'I'I I| ) J'l I| . I

W l "'-J\\-"._.\.‘,lmd

Center 2.483 50 GHz

fRes BUW 100 kHz #YBW 300 kHz

|
Il
F".r.J'L"rI..n"F‘I |-ﬂ'~r-_n'\ﬂ"]‘nl

Mkr1 2.478

98 GHz

9.25 dBm

1
i |

A L L ™
TPIFARE WP |

e

n
II
||
)

e

Span 10 MHz
Sweep 1 ms (1001
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)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. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

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, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz 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.

Where necessary, a duty cycle correction factor of -24.44 was applied to the measurements.
This was derived from the EUT having a total of two (2) 3ms pulses in a 100ms window:

DCF = 20log (Pulse width / Total Transmissions Time) = 20log (6 / 100) = -24.44dB
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ & VERT

UL EMC - Melville 2 Jul 2812 15:87:32
Restricted Bondedge

11a

Marufacturer:LG E
les Device:Cell Phone
Mo 1LG4486

lectronice
w/BT  GFSK

Job#: 12014489
ag Tested by:MA

88
Restricted Band - Peok

74

64

58

dBlulolts/meter)

44

38

Freguency [MH=z3
[HHz] Det RBulHz] URCHz]  Sueep Lobe! Range [z Det RBUCHT UBUCHzT  Sweep Label
Pese M futo/Coup

12 GFSK Low Chonns | - Peak 0AT
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REPORT NO: 12U14489

FCC ID: ZNFLG440G

DATE: 2012-07-10

LOW CHANNEL RESTRICTED, AVG, HORIZ & VERT

L)

80

74

68

54

dBlulol ts/meter)

Restricted Bondedge

Marufacturer:LG Electronics
Cell Phone w/BT GFSK

evice:
Mode | | LG448G
Job#: 12014489
Tested by:MA

2318

Freguency [MH=z3

Renge (7]
1:2318-240

12 GFSK Low Chomne | - Ava.DAT

i

Dot ROULHZ) UCAZ]  Seeep  Lobe
K/sh M 10 Bs/sgnnt Hor

rizontal

Range C7Fiz) Det RGWCHZ] UBWERz] Sweep  Label
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ & VERT

11a

UL EMC Test System

2 Jul zBl2

14:55:48

1ed

cstricted Bondedge

EL]

LG4486
Jol 12U14489
ested by:MA

88

74

L o

dBlulolts/meter)

58

44

38

Freguency [MH=z3

Range (7]
1:2473-2563

121 GFSK High Chonnel — Pack.0AT

Det RBALFZ] UBUCHZ] Seesp  Lobel
PUsh M M Auto/Cap

Range C1Fiz) Det RGWCHZ] VBWERz] Sweep  Label

led  Forizontal
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, HORIZ & VERT

UL EMC Test System 2 Jul zBl2 15:81:36

L)

80

Devic | Phi
Mode | | LG448G
Job#: 12014489
70 | Tested by:MA

68

54

meter)

dBlulolts/

2473
Freguency [MH=z3

nge
1:2473-5563 i rizontal

Range [FFz] Dot RBALF] UBUCHZ]  Seeep dbel Range Ciz] Det FOUCH) VBUFZ] Sueep  Label
K M 10 Is/gut fo

121 GFSK High Channel — fva.0AT
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

HARMONICS AND SPURIOUS EMISSIONS

Manufacturer:LG Electronics
Device:Cell Phone w/BT GFSK
Model:LG440G
Job#:12U14489

Tested by:BD

Test

Low
Channel
4804.2255
4804.2255
4804.2255
4804.2255
Mid
Channel
4382.2425
4882.2425
4882.2425
4882.2425
7323.4248
7323.4248
7323.4248
7323.4248
High
Channel
4960.1403
4960.1403
4960.1403
4960.1403
7440.3647
7440.3647
7440.3647
7440.3647

Meter
Frequency Reading Detector [dB]

84.27 PK
76.15 Av
83.23 PK
75.13 Av

89.48 PK
80.44 Av
90.15 PK
80.96 Av
69.07 PK

61.5 Av
66.37 PK
57.84 Av

89.23 PK
80.15 Av
89.15 PK
80.09 Av
67.24 PK
59.06 Av
67.93 PK

60.1 Av

27.3
27.3
27.3
21.3
28.1
28.1
28.1
28.1

BOMS
AF-48106 Factor
[dB]

-52.34
-52.34
-52.34
-52.34
-51.4
-51.4
-51.4
-514

dB(uVolts
/meter)

Corrected FCC Part
Level 15
dB(uVolts Subpart C
/meter)  15.209

DCF [dB] Margin

64.18 -
55.14  -24.44 30.7
64.85 -
55.66  -24.44 31.22
45.28 -
37.71 -
42.58 -
34.05 -

64.19 - - 54 -
55.11 -24.44 30.67 54
64.11 - - 54 -
55.05 -24.44 30.61 54
43.94 - - 54 -
35.76 - - 54
44.63 - - 54 -

36.8 - - 54 -17.2

-23.33

-23.39

-18.24

FCC Part

15

Subpart C

Peak Margin

74 981
74 -
74 -9.89
74 -
74 -30.06
74 -
74 -29.37
74 -

Azimuth Height

[Degs]  [cm] Polarity

349 Horz
349 Horz
350 Vert
350 Vert

366 Horz
366 Horz
357 Vert
357 Vert
357 Vert
357 Vert
255 Horz
255 Horz

43 303 Horz

43 303 Horz
345 390 Vert
345 390 Vert
290 387 Vert
290 387 Vert
109 314 Horz
109 314 Horz

Note: All harmonics were investigated. Only those which were not found to be noise floor were
reported.
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

8.2.2. ENHANCED DATA RATE QPSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ & VERT

|1 gUL EMC Test Systen

2 Jul 2pl2

15:25:32

164

EL]

Restricted Bondedge

ectronics
hone w/BT  DOPSK

dBluVolts/meter)

Frequency L[MHz1

Ronge [HHz] Det RBUCHZ] URICHZ]  Sueep Lokl Range (2]
[ ] i

12302009 to/Copled - Forzonte

Dt REUCHE] VBUCF]  Suee

ilet D0PSK Leu Charnel — Peck. D
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

LOW CHANNEL RESTRICTED, AVG, HORIZ & VERT

UL EMC Test System 2 Jul zBl2

15:17:25

94
Restricted Bondedge

er:LG El

ectronics
Devic | Phone w/BT DGPSK
Mode | | LG448G
Job#: 12014489
78 Tested by:MA

80

68

54

meter)

dBlulolts/

2378
Freguency [MH=z3

nge
1:2318-248 i zontal

Range [zl Det RBALFZ] UBUCHZ]  Sesp  Lobel Range Ciz] Det FBUCH) VBUFZ] Sueep  Label
K M 10 Be/sgnt Fori

12t DIPSK Leu Charmel = fvg.0AT
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ & VERT

HGL, EMC Test System 2 Jul zBl2 14:49:23

Restricted Bondedge

Ma LG Electronics
jgala] De: one w/BT  DOPSK
Mo
7

LG4486

Jo! 12U14489
ested by:MA

EL]

88

74

B8 fossteagmt

dBlulolts/meter)

58

44

38

Freguency [MH=z3

Range (2] Det RBALFZ] UBUCHZ] Seesp  Lobel Range (Ffiz] Det FOUCHZ] VBUFZ] Sueep  Label
PUsh M M Auto/Cap

1:2473-2563 led  Horizantal

ilo: DIPSK High Channol - Peck .DAT

Page 117 of 132

UL LLC

FORM NO: CCSUP4701D

1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200
This report shall not be reproduced except in full, without the written approval of Underwriters

Laboratories Inc.

FAX: (877) 854-3577



REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

HIGH CHANNEL RESTRICTED, AVG, HORIZ & VERT

UL EMC Test System 2 Jul zBl2

14:43:41

90
Restricted Bondedge

er:LG El

ectronics
Devic | Phone w/BT DGPSK
Mode | | LG448G
Job#: 12014489
78 \ Tested by:MA

80

68

54

meter)

dBlulolts/

2473
Freguency [MH=z3

nge
1:2473-5563 i rizontal

Range [FFz] Dot RBALF] UBUCHZ]  Seeep dbel Range Ciz] Det FOUCH) VBUFZ] Sueep  Label
K M 10 Is/gut fo

ilo: DIPSK High Chomnol - fve.04T
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REPORT NO: 12U14489 DATE: 2012-07-10

FCC ID: ZNFLG440G

HARMONICS AND SPURIOUS EMISSIONS

Manufacturer:LG Electronics
Device:Cell Phone w/BT QPSK
Model:LG440G

Job#:12U14489

Tested by:BD

Corrected FCC Part FCC Part
BOMS Level 15 15

Test Meter AF-48106 Factor  dB(uVolts dB(uVolts Subpart C Subpart C Azimuth Height

Frequency Reading Detector [dB] [dB] /meter) DCF[dB] /meter) 15209 Margin Peak Margin  [Degs]  [cm]
Low
Channel

4804.2255 84.29 PK

4804.2255 68.65 Av

4804.2255 85.9 PK

4804.2255 69.92 Av

Mid
Channel
4882 87.19 PK
4882 70.77 Av
4882 89.42 PK
4882 72.7 Av
7323.4248 64.45 PK
7323.4248 48.02 Av
7323.4248 67.38 PK
7323.4248 49.59 Av

High
Channel
4960.1403 89.66 PK
4960.1403 73.19 Av
4960.1403 89.21 PK
4960.1403 72.85 Av
7440 67.42 PK
7440 53.28 Av
7440 67.54 PK
7440 52.45 Av

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Polarity

355 Vert
355 Vert
346 Horz
346 Horz

309 Vert
309 Vert
366 Horz
366 Horz
179 Horz
179 Horz
297 Vert
297 Vert

387 Vert
387 Vert
303 Horz
303 Horz
313 Horz
313 Horz
269 Vert
269 Vert

Note: All harmonics were investigated. Only those which were not found to be noise floor were
reported.
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ & VERT

|1 gUL EMC Test Systen

15:35:48

164

Restricted Bondedge

hone w

dBluVolts/meter)

Frequency L[MHz1

1:2318-248 uta/Cauples  Forizontal

Ronge [HHz] Det RBUCHZ] URICHZ]  Sueep Lokl Range (2] Dt REUCHE] VBUCF]  Suee
[ ] i
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

LOW CHANNEL RESTRICTED, AVG, HORIZ & VERT

UL EMC Test System 2 Jul zBl2

L)

80

Devic | Phi
Mode | | LG448G
Job#: 12014489
70 Tested by:MA

68

54

meter)

dBlulolts/

2378
uency [MH=J

nge
1:2318-248 i zontal

Range [zl Det RBALFZ] UBUCHZ]  Sesp  Lobel Range Ciz] Det FBUCH) VBUFZ] Sueep  Label
K M 10 Be/sgnt Fori

12 8PSK Low Chomne | - fAva.DAT
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ & VERT

11a

UL EMC Test System

2 Jul zBl2

1ed

cstricted Bondedge

EL]

LG4486
Jol 12U14489
ested by:MA

88

74

B8 prisagsh

dBlulolts/meter)

58

44

38

Freguency [MH=z3

Range (7]
1:2473-2563

121 8PSK High Chonnel — Pack.0AT

Det RBALF] UBITHZ] Seeep
PUsh M M Auto/Cap

Lobel
led  Forizontal

Range C1Fiz) Det RGWCHZ] VBWERz] Sweep  Label
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, HORIZ & VERT

UL EMC Test System 2 Jul zBl2 14:34:27

Devic | Phi
Mode | | LG448G
Job#: 12014489
Tested by:MA

Restricted Bond

meter)

dBlulolts/

2473
Freguency [MH=z3
Re THHz] Det RBUCHz] UBCHz]  Sucep Lobel Range [Hiz] Det RBUCH:] UBUCHzT  Sweep Label
K/sh 16 Is/squt  Hori

nge
1:2473-5563 i zontal

121 8PSK High Chonnel — fva.0AT
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REPORT NO: 12U14489
FCC ID: ZNFLG440G

DATE: 2012-07-10

HARMONICS AND SPURIOUS EMISSIONS

Manufacturer:LG Electronics
Device:Cell Phone w/BT 8PSK
Model:LG440G
Job#:12U14489

Tested by:BD

Corrected FCCPart
BOMS level 15

Test Meter AF-48106 Factor  dB(uVolts/ dB(uVolts/ Subpart C
Frequency Reading Detector [dB] [dB] meter) DCF[dB]  meter) 15209  Margin
Low
Channel

4804.2255 80.75 PK

4804.2255 65.44 Av

4804.2255 86.92 PK

4804.2255 70.82 Av

Mid
Channel
4882 89.05 PK
4882 72.4 Av
4882 90.78 PK
4882 73.81 Av
7323.4248 65.6 PK
7323.4248 48.96 Av
7323.4248 64.79 PK
7323.4248 47.85 Av

High
Channel
4959.6633 88.02 PK
4959.6633 74.7 Av
4959.6633 87.5 PK
4959.6633 74.25 Av
7440 67.78 PK
7440 53.52 Av
7440 67.49 PK
7440 53.07 Av

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

FCC Part

15

Subpart C Azimuth Height

Peak Margin  [Degs]  [cm] Polarity

144 Vert
144 Vert
301 Horz
301 Horz

293 Horz
293 Horz
397 Vert
397 Vert
247 Vert
247 Vert
385 Horz
385 Horz

395 Horz
395 Horz
347 Vert
347 Vert
199 Vert
199 Vert
262 Horz
262 Horz

Note: All harmonics were investigated. Only those which were not found to be noise floor were
reported.
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

8.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZ & VERT)

PLOT

85

UL EMC Test System 3 Jul 2812 11:22:56

Rodicted Emissions - 3 Meters

Manufocturer;LG Electronics
75 Device:Cell Phone w/BT  GFSK
Made | :LG4486
Job#: 12014489
65 Tested by:MA

55

Subpart C 15,289

45

35

ke i

dB(ulaolts/meter)

ol L 43\“‘"‘"‘

Frequency [MHz]

Range [MHz] Det RBUCHz] VBUCHZ]  Sweep
001668 FK/5A 128k I JBBs/MH=

Range [MHz] Det REWCHz] VBWLHZ]  Sueep Label
11 30-200 PK/SA 120k M 0015/ 1Hz 32 Hor izantal

=: ROE 36-1@A6MH= GFSK 248@MH=. DAT
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REPORT NO: 12U14489 DATE: 2012-07-10
FCC ID: ZNFLG440G

DATA

Manufacturer:LG Electronics
Device:Cell Phone w/BT
Model:LG440G
Job#:12U14489

Tested by:BD

FCC Part
15
Test Meter AF-54 GL-3M  dB(uVolts SubpartC Azimuth Height
Frequency Reading Detector (dB) (dB) /meter)  15.209 Margin  [Degs] [em] Polarity
Horizontal 30 - 200MHz
117.1271 13.7 PK 1.1 28 43.5 -15.5 124 100 Horz
167.3273 13.83 PK 1.3 29.93 43.5 -13.57 99 400 Horz

Vertical 30 - 200MHz
129.8899 12.15 PK . 100 Vert
186.046 11.28 PK . 100 Vert

Horizontal 200 - 1000MHz
982.7914 14.11 PK . . 400 Horz

Vertical 200 - 1000MHz
979.99 13.67 PK . . 200 Vert

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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