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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: CellularyAWS/PCS CDMA & AWS/PCS LTE Phone with Bluetooth
and WLAN

MODEL: MS770, LG-MS770, LGMS770, LW770, LG-LW770, LGLW770

SERIAL NUMBER: 99000077000285

DATE TESTED: JUNE 10~14, 2012

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

Compliance Certification Services (UL CCS) 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 CCS By: Tested By:
TIM LEE TOM CHEN
STAFF ENGINEER EMC ENGINEER
UL CCS UL CCS
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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, FCC CFR 47 Part 15, 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 CCS 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 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4.94 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 CellularfAWS/PCS CDMA & AWS/PCS LTE Phone with Bluetooth and WLAN.
5.2. MAXIMUM OUTPUT POWER

The measured average power values were within = 0.5 dB of the original values. Refer to
original report number “12U14406-3A FCC IC BT LE DTS WLAN Report” for exact output power
values and for all antenna port results.

5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
The change filed under this application has the following changes.

e Hardware Changes (Antenna Pattern and OCB Adjustments)
e Other Changes (Shield Can Shape, and components)

5.4. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes a PIFA antenna, with a maximum gain of -0.59 dBi.
5.5. SOFTWARE AND FIRMWARE

The EUT software installed during testing was LAP8960IR120417.

5.6. MODEL DIFFERNECE

Model MS770 is identical to Models LG-MS770, LGMS770, LW770, LG-LW770, and LGLW770
except for model designation.
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5.7. 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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.
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5.8. DESCRIPTION OF TEST SETUP
AC ADAPTER LG ELECTRONICS MCS-01WR RA1Z0051473
HEADSET LG ELECTRONICS NA N/A
/O CABLES

1 DC 1 MINI USB UN-SHELDED 1.0m LG-DLC300 (BA21)
2 AUDIO 1 MINI JACK UN-SHELDED 1.0m N/A
TEST SETUP
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SETUP DIAGRAM FOR TESTS

AC Adapter
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DATE: JUNE 14, 2012

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
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/14/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01016 07/12/12
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01159 04/09/13
Peak Power Meter Agilent N1911A 1260847C 08/04/12
Peak Power Sensor Agilent E9323A 1244073F 08/04/12
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 NO02685 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 12/13/12
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7. RADIATED TEST RESULTS

7.1. 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/im)at3m (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. 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 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.

Page 11 of 35

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 CCS.



REPORT NO: 12U14456-3 DATE: JUNE 14, 2012
FCC ID: ZNFMS770

7.2. TRANSMITTER ABOVE 1 GHz

7.2.1. TXABOVE 1 GHz FOR BLE MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

o Agilent 14:19:53 Jun 13,2012 F T |Freg/Channel

Praject: 1214456 Mkr1 2.387 87 GHz Conter F
Ref 110 dBpv #Atten 0 dB 58.10 dBY enter Freq
5 - = EZ || 2 35000000 GHz
#Peak
Start Freq
2.31000000 GHz
Stop Freqg
2.39000000 GHz

N CF Step
(Il 5.00000000 MHZ
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 142033 Jun 13, 2012 R T
Project: 12U14456 Mkr1 2.389 33 GHz

Center Freq
Ref 110 dByv #itten 0 dB 45.82 dBuv
apeal [ = B[ 2 35000000 GHZ

Frag/Channel

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 14:04:34 Jun 13,2012 FE T |Freg/Channel

Praject: 121114456 Mkr1 2.382 93 GHz Center F
enter Freq
Ref 110 dBp #Atten 0 dB 58.66 dBpy' 5 S000000 Gils

#Peak

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
2.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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LOW CHANNEL RESTRICTED, AVG, VERT
- Agllent 14.08:37 Jun 13, 2012 R T

Frag/Channel

Project, 12U14455 Miot 238967 GHe |
enter -req

Ref 110 dBy #Atien 0 dB 45.83 dBLY

apoak = Bl 235000000 GHZ

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
At hdan|

1

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 14:23:31 Jun 13,2012 FE T |Freg/Channel

Praject: 121114456 Mkr1 2.492 602 5 GHz Center F
enter Freq
Ref 110 dBp #Atten 0 dB 58.90 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agllent 142355 Jun 13, 2012 R T

Frag/Channel

Project, 12U14455 Miat 24985700 GRe |
enter -req

Ref 110 dBy #Atien 0 dB 46.07 dBY

apoak = | 2 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
uto Ila

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 14:27:14 Jun 13,2012 FE T |Freg/Channel

Praject: 121114456 Mkr1 2.490 952 5 GHz Center F
enter Freq
Ref 110 dBp #Atten 0 dB 58.72 dBpYv' 5 49175000 Gits

#Peak

Start Freq
245350000 GHz
Stop Freq
2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CHANNEL RESTRICTED, AVG, VERT
- Agllent 142910 Jun 13, 2012 R T
Project: 12U14456 Mkr1 2.500 000 0 GHz

Center Freq
Ref 110 dByv #itten 0 dB 46.06 dByv
apeal [ = B* [l 2 49175000 GHz

Frag/Channel

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
At hdan|

1

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Ot

Start 2.483 500 0 GHz Stop 2.500 0000 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Test Engr:
Date:
Project %
Company:
Test Target:

Mode Oper:

Tom Chen

06/13/11

1IT14456

LG Electronies Ine,

FCC Class B

Bluetooth LE, TX mode

Measurement Frequency Amp

Distancs to Antenna

Analyzer Keading

Antenna Factor

Cablz Loss

D Corr
Avg
Paak
HEF

Preamp Gain

Dhustanes Correct to 3 maters
Awerage Field Strength (@ 3 m
Caleslated Paale Field Strength
High Pazs Filter

Averags Field Strength Limit
Peak Field Strength Limat
Margin vs. Average Limat
Margin vs. Peak Limit

f
GHz

(m)

Read
dBuV

CL
dB

Amp
dB

D Corr: Flir | Corr,
dB dB dBuV/ind

Margin; Ant, Pol,
4B VH

2402 MH=

4.504

30

56,5

.3

-34.5

0.0 0.0 6L3

4.504

30

41.7

6.3

348

0.0 0.0 : 461

4.504

30

471

6.3

-34.8

0.0 0.0 ¢ 517

4.804

30

352

6.3

-34.8

0.0 0o ;387

21440 MH=

4.880

A0

43.1

6.3

-34.8

0.0 0.0 477

4.880

A0

L7

6.3

348

0.0 0.0 363

4.880

3.0

53.1

6.3

-34.8

0.0 0o ¢ 577

4.880

3.0

38.1

6.3

-34.8

0.0 0.0 : 437

=SiEm Eamiee

2480 MH=

4.960

3.0

47.6

6.4

-34.8

0.0 0.0 : 514

4.960

30

35,3

6.4

348

0.0 0.0 40.1

4.960

30

41.9

6.4

-34.5

0.0 0.0 417

4.960

3.0

318

332
332
3 -~

6.4

-34.8

0.0 0.0 366

Hoimi=ie

Rev. 41.2.7

Note: No other emissions were detected above the svstem noise floor.
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7.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,CA Sm Chamker B 12 Jum 2812 11:29:43

55

iRadiated Emissions

: : 3 o : {|Project Mo:i2U14456
75 ' ' ! ' : ' TClient Neme:!lLG Electronics Inc.

H H : H : H V[Model sDevice:M3778 / Bluetooth LE mode

: : : : : : VConfig sO0ther:with USE chorger ond heodset
55 : : : : ; : H{Test ByiTom Chen

o5

CFR 47 Part 15 Clods B i3m

45

35

dBull/m Horizontal

160
Frequency [MH=]

Range [HHz] Det REWIHz] VBWIHz]  Sueep Lobel Range CHHz] Det REWCHzI VBMCHzI  Sweep Lakel
| 136~ ABR Pk 126k IH futo/Coupled  Horizontal

Fila: ETla.DAT
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REPORT NO: 12U14456-3 DATE: JUNE 14, 2012
FCC ID: ZNFMS770

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

VERTICAL PLOT
UL Fremont,CA 5m Chamker B 12 Jun 2812 11:29.:89

iRadiated Emissions

g5

: : : . : {|Project No:12U14458
75 flClient Nome:LG Electronics Inc.

: : : : ; : U [Model /Device:M35778 / Bluetooth LE mads

Config /Other:with USE charger ond heodset
55 ; ; ; : ; ; H{Teet ByiTom Chen

55

: : A i CFR 47 Part 15} Cleds Bi3m i | |
45 i ; A St SoE SEC P PP S = e P

35

dBull/m Usrtical

188
Frequency C[MH=]

Range [HHz] Det  REW[Hz] UBUCHz1  Sueep Lobel Range [HHz] Det  REWCHz] UBWCHz1  Sueep Laobe!
1 38- 1888 128k L] futo/Coupled  Horizontal

ila: BTla.DAT

Page 22 of 35

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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 CCS.




REPORT NO: 12U14456-3 DATE: JUNE 14, 2012
FCC ID: ZNFMS770

HORIZONTAL AND VERTICAL DATA

Project No:12U14456

Client Name:LG Electronics Inc.

Model /Device:MS770 / Bluetooth LE mode
Config /Other:with USB charger and headset
Test By:Tom Chen

Horizontal 30 - 1000MHz

T122 Sunol |5mB Amp CFR 47 Part

Test Meter Bilog. TXT  |Path 30- 15 Class B

Frequency [Reading |Detector |(dB) 1000MHz (dB) [dBuV/m [3m Polarity
31.9384 32.69|PK 19.9 -29.3 23.29 40 Horz
53.6491 43.72|PK 7.4 -29 22.12 40 Horz
55.7814 47.53|PK 7.2 -29 25.73 40 Horz
76.9105 34.92(PK 8 14.12 40 Horz
95.3257 41.1|PK 8.9 21.4 Horz
109.8641 32.82|PK 12.7 17.02 Horz

Vertical 30 - 1000MHz

T122 Sunol |5mB Amp CFR 47 Part

Test Meter Bilog. TXT  |Path 30- 15 Class B

Frequency |Reading [Detector |(dB) 1000MHz (dB) |[dBuV/m |3m Polarity
32.3261 42.56|PK 19.6 -29.2 32.96 40 Vert
34.0707 43.31|PK 18.3 -29.2 32.41 40 Vert
41.4369 50.77|PK 12.7 -29.2 34.27 40 Vert
53.4552 41.13|PK 7.4 -29 19.53 40 Vert
61.9844 43.3[PK 7.6 -28.9 22 40 Vert
77.492 40.9(PK 8 -28.8 20.1 40 Vert
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REPORT NO: 12U14456-3 DATE: JUNE 14, 2012
FCC ID: ZNFMS770

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS
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REPORT NO: 12U14456-3
FCC ID: ZNFMS770

DATE: JUNE 14, 2012

6 WORST EMISSIONS

Project No:120U14456
Client Mame:LG Electronics Inc.
Model/Device:M5770 [ USE charger, Headset
Test Volt/Freq:115 VAC / 60 Hz
Test By:Tom Chen

Line-L1 .15 - 30MHz
T241L LC Cables CFR 47 Part CFR 47 Part
Test Meter LL.TXT 183.TXT [dB{uVolt (15 Class B 15 Class B
Frequency |Reading |Detector |(dB) (dB) 5) ap Margin |Avg Margin
0.492 42.82|PK 0.1 0 42.92 56.1 -13.18(- -
0.492 25.18|Av 0.1 ] 25.28(- - 46.1 -20.82
1.023 43.27|PK 0.1 ] 43.37 56 -12.63(- -
1.023 25.33|Av 0.1 0 25.43(- - 46 -20.57
2.049 43.29|PK 0.1 0.1 43.49 56 -12.51(- -
2.049 23.93|Av 0.1 0.1 24.13(- - 46 -21.87
Line-L2 .15 - 30MHz
T241L LC Cables CFR 47 Part CFR 47 Part
Test Meter L2.TXT 283.TXT |dB({uVolt (15 Class B 15 Class B
Frequency |Reading |Detector ([(dB) (dB) 5) ap Margin |Avg Margin
0.4965 39.39|PK 0.1 0 39.49 56.1 -16.61(- -
0.4965 21.18|Av 0.1 ] 21.28(- - 46.1 -24.82
1.347 37.11|PK 0.1 0.1 37.31 56 -18.69(- -
1.347 18.57)Av 0.1 0.1 18.77|- - a6 -27.23
2.553 32.04|PK 0.1 0.1 32.24 560 -23.76(- -
2.553 15.32|Av 0.1 0.1 15.52(- - 46 -30.48
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REPORT NO: 12U14456-3 DATE: JUNE 14, 2012
FCC ID: ZNFMS770

LINE 1 RESULTS

UL Fremont, CA CE Rcom 12 Jun 2012 14:14:28
: 1 1 oo I Conducted RFI Uoltoge

Project Mo: 12014456

Client Nome:LG Electronics Inc.
Model/Device:M3778 / USE charger, Headse
Test Uolt/Freq:115 UAC / BB Hz

Test By:Tom Chen

Line-L1 dBlulUolts)

‘11
Freguerncy L[MH=1

Det RBUCHz] UBWCHz]  Sweep Lakel Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep
P/ 18k nfa Aefd BkHe Line-L1

File: 12014456 ULAN.DAT
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REPORT NO: 12U14456-3
FCC ID: ZNFMS770

DATE: JUNE 14, 2012

LINE 2 RESULTS

Line-L2 dBCuUaltsl

ile:

UL Fremornt, CA CE Room

12 Jun 2812 14:14:28

Conducted RFI Uoltage

Project No:i2U14456

Client Mome:LG Electronics Inc.

Model /Device:M5778 v USE charger, Heodse
Test Uolt/Freqii15 UAC / 6B Hz

Test By:Tom Chen

a1 o = e -

‘1. | H H H H | | 11:@
Frequemncy [MH=]

10 15-3a PEAA 10k n'o

Renge [HHz] Det  RBUCHz] UBMCHz]  Sweep Lakel Ronge [HHz] Det  RENCHzI LBWCHZ]  Sweep Label

Asfd Sz Line-L1

12014456 ULAN. DAT
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