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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC
EUT DESCRIPTION: GSM/CDMA/WCDMA/LTE PHONE + BLUETOOTH, with DTS/UNII a/b/g/n/ac & NFC
MODEL: LG-LS991, LS991, LGLS991
SERIAL NUMBER: 1TLT3 (Conducted) and 1TLT7 (Radiated)
DATE TESTED: MARCH 10- APRIL 7, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth
in the above standards. All indications of Pass/Fail in this report are opinions expressed by UL
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 Tested By:

UL Verification Services Inc. By:

DAN CORONIA STEVEN TRAN

CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE PROJECT LEAD WISE LAB 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 ANSI C63.4-2009, FCC CFR 47
Part 2, and FCC CFR 47 Part 15C.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia
Street, Fremont, California, USA. Line conducted emissions are measured only at the 47173 address.
The following table identifies which facilities were utilized for radiated emission measurements
documented in this report. Specific facilities are also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A(IC: 2324B-1) [ ] chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) [ ] chamber F(IC: 2324B-6)
X] Chamber G(IC: 2324B-7)
[ ] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.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
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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 18000 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 GSM/CDMA/WCDMA/LTE PHONE + BLUETOOTH, with DTS/UNII a/b/g/n/ac & NFC

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) (mWwW)
2402 - 2480 Basic GFSK 9.84 9.64
2402 - 2480 Enhanced 8PSK 8.53 7.13

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are the worst
case. Testing is based on this mode to showing compliance. For average power data please refer to
section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.21 dBi.
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5.4. 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 X orientation was worst-case orientation; therefore, all final radiated testing was performed with
the EUT in X orientation.

Page 9 of 104

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
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: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter LG MCS-04WD2 EAY62991904 N/A
Smart Case Cover LG LG-P1 DK0227 N/A
Wireless Charger LG WCD-110 LF1212625283010049 N/A
Earphone LG N/A N/A N/A
/O CABLES

1/0 Cable List
Cable (Port # of identical |Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power|1 Mini-USB  |Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded |1m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.

EUT was set in the Hidden menu mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

Test Equipment List

Description ManufacturerfModel Tnumber |Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 122 02/13/16
Antenna, Horn, 18GHz EMCO 3115 60 10/25/16
Antenna, Horn, 26.5 GHz ARA MWH-1826 89 11/14/15
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 06/01/15
RF Preamplifier, 1GHz - 18GHz Miteq AFS42-00101800-25-5-42 (740 01/26/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B FOO0351 06/27/15
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/28/15
CBT Bluetooth Tester R&S CBT 258 07/08/15
Peak Power Meter Agilent / HP E4416A 84 01/26/16
Peak / Average Power Sensor Agilent / HP 8481A 224 12/10/15
LISN, 30 MHz FCC 50/250-25-2 24 01/16/16
Reject Filter, 2.4GHz Micro-Tronics [BRM50702 NO2684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22,2014
Conducted Software UL ULEMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1,Jan 20 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
2.1049 RSS-GEN 4.6 Occupied Band width (99%) N/A Pass 1.223 MHz
2.1051 Band Edge / Conducted
' |RSS-210 A8.5 ; o -20dB P -54.3 dB
15.247 (d) Spurious Emission ¢ ass m
l(i)if)? RSS-210 A8.4|TX conducted output power <21dBm Pass 9.84 dBm
15.247 RSS-210 . .
@) A8.1(b) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
More than 15
15.247 RSS-210 . non-
Number of H h | ) P 79 ch
@()iii) A8.1(d) umber of Hopping channels overlapping ass c
channels
(i)s(lz)zz) RASSSi?dl)O Awvg Time of Occupancy < 0.4sec Pass 0.21s
15.207 (a) | RSS:GEN |AC Power Line conducted Section 10 Pass | 44.15 dBUV(AV)
7.2.2 emissions
15.205 c?aii%% Radiated
15.209 RSS-210 Radiated Spurious Emission 54dBuV/m Pass 36.75 dBuVv/m
Clause 6
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8. ANTENNA PORT TEST RESULTS
8.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to > 1% of the
20 dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
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8.1.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.9623 0.9015
Middle 2441 0.9624 0.9020
High 2480 0.9625 0.9023
Worst 0.9625 0.9023

8.1.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.341 1.223
Middle 2441 1.339 1.223
High 2480 1.339 1.219
Worst 1.341 1.223

Page 15 of 104
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

8.1.3. 20 dB AND 99% BANDWIDTH PLOTS

GFSK 20 dB BANDWIDTH

LOW CHANNEL

- Agilent 13:33:81 Mar 13, 2015 RL
a Mkrl 962.3 kHz

Ref 28 dBm Atten 268 dB -A.18 dB
#Peak

Log
16

§§%t \JIT'wNN\vaﬂ‘ihk
&5 . nu/ﬂ M, .
Ol ot v

i “VN ' W\%
#PAvy A \\/\
K, fﬁﬂ\«»wﬂ w\\, Iah

53 FC
AA
£
f>hak
Swp

Center 2,482 B0 B GHz Span 2.11 MHz
#Res BH 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)
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MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
MID CHANNEL

- Agilent 13:27:34 Mar 13, 2615 RL

a Mkrl 962.4 kHz
Ref 28 dBm Atten 28 dB -8.56 dB
#Pegk
Log
16

dB
. P
dB. 1R 'j/\f \/\P_\ O g

ol

“14.6 e ™y
dBm V “P“\M
#PAvy ﬁfh

Vi $2 ‘“‘f‘ﬂ m

53 FC
AA
£
f>50k
Swp
Center 2.441 BB6 B GHz Span 2.12 MHz
#Res BH 22 kHz #JBH 63 kHz #Sweepn 100 ms (1081 pts)
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HIGH CHANNEL

- Agilent 13:37:50 Mar 13, 2615 RL
a Mkrl %62.5 kHz

Ref 20 dBm Atten 260 B -89 4B
#Peak

Log
16

e g
dB . ij\f P
0| qﬁf v \
~15.5 P

dBm fﬁ ol
#PAvy S \“ﬂ

V1 SZfIWJq&”vT“JhH URW\ Jﬁﬁgx“J

53 FC T
AR
£
{50k
Swp

{SP

Center 2,420 BB6 0 GHz Span 2.125 MHz
#Res BH 22 kHz #JBH 63 kHz #Sweepn 100 ms (1081 pts)
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GESK 99% BANDWIDTH

LOW CHANNEL
- Agilent 13:33:46 Mar 13, 2615 RL Measure
Ch Freq 2.482 GHz Trig Free Meas Off
Occupied Bandwidth |F|uerages: 166 | |
||thanne| Power
Ref 20 dBm #Atten 20 JB
#5anp Occupied BW
Log Lo
1[,:-] 1 ulbd Rl BT (IR P B LI
dB/ ) __j___'_f‘_}___ﬁ" NI 1 ?;r A THA
Offst I | ACP
16.4 0L !
dB | | _ _
| Multi Carrier
Center 2,482 600 § GHz C Span 1.751 MHz Power
#fes BH 22 kHz #JEH B8 kHz #Sweep 100 ms (1081 pts)

; ; - - Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
901.5221 kHz % dB  -20.00 dB
Transmit Freq Error  6.377 kHz 1““{3
¥ dB Bandwidth 298,823 kHz* 0
I I
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MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
MID CHANNEL
3% Agilent 13:28:36 Mar 13, 2015 RL Measure
Ch Freq Z.441 GHz Trig Free Meas Off
Occupied Bandwidth |F|ueragea: 166 I |
"Channel Power
Ref 26 dBm #Atten 28 dB
#5amp Occupied B
Log il
10 g L T PO T TP TIPSO T Lo @ <
dB/ BV Ik 0 ALV T W L N |
Offst |} fLm ACP
I S W 0l | Y 1 0 1 L T
& [ =
| . . Multi Carrier
Conter 2441 600 0 GHz ~ Span 1.764 Mz Power
#Res BW 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)

- ; - - Power Stat
Occupied Bandwidth Occ BH % PWr  99.00 I CCDF
901.9507 kHz % dB  -20.80 dB
Transmit Freq Error  -482.784 Hz 1”“{3
¥ B Bandwidth £91.654 kHz* 0
I |
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MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
HIGH CHANNEL
3% Agilent 13:38:49 Mar 13, 2015 RL Measure
Ch Freq Z.48 GHz Trig Free Meas Off
Occupied Bandwidth |F|ueragea: 166 I |
"Channel Power
Ref 28 dBm #Atten 20 dB
#5amp Occupied B
Log
1@ L R PR RNTLY IRE By
& L
dB/ PN [ D, Y LN R I IILLLGF, LY YT
Offst Tl TR, ACP
18,4 |Hel s TR
d [ —
| O Multi Carrier
Conter 2450 000 6 Ghz  Span 1763 Mz Power
#Res BW 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)

- ; - - Power Stat
Occupied Bandwidth Occ BH % PWr  99.00 I CCDF
902.3107 kHz % dB -20.00 d&

Transmit Freq Error  3.061 kHz 1”“{3
¥ B Bandwuidth 911.469 kHz* 0
I I
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

8PSK 20 dB BANDWIDTH

LOW CHANNEL

- Agilent 13:46:12 Mar 13, 2015 RL
a Mkrl 1.341 1 MHz

Ref 28 dBm Atten 268 dB -8.12 dB
#Peak

Log
16
dB/

: AT
DI wn/ ”\ﬁ
3 /- ;
#PAvy

W1 52 B jH \L il .

$3 FCLon A/ | TR Sw

AA

£t

f-50k

Swp

Center 2,482 B0 B GHz Span 2.948 MHz

#Res BH 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL

- Agilent 13:41:55 Mar 13, 2615 RL
a Mkrl 1.339 4 MHz

Ref 20 dBm Atten 260 B -B.13 dE
#Peak

Log
16
dB/

Offst

g S T N TN
Dl g 3
dBm / ’\
#PAvy

V1 $2 s / \

$3 FCPATT Y W@WW

AA

£

{50k

Swp

Center 2.441 BB6 B GHz Span 2,399 MHz

#Res BH 22 kHz #JBH 63 kHz #Sweepn 100 ms (1081 pts)
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

HIGH CHANNEL

- Agilent 13:49:52 Mar 13, 2615

RL

Ref 28 dBm Atten 26 dB

a Mkrl 1.338 9 MHz
8.85 dE

#Peak
Log

1@
dB/

Offst
16.4

dB mf“‘f’””‘w WM

o i "
o / \

V1 52 I ff

" Ml Y

Wl

£t A
{50k

Swp

Center 2,420 BB6 0 GHz Span 2.943 MHz
#Res BH 22 kHz #JBH 63 kHz #Sweepn 100 ms (1081 pts)
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

8PSK 99% BANDWIDTH

LOW CHANNEL

- Agilent 13:46:50 Mar 13, 2615 RL Measure

Ch Freq 2.482 GHz Trig Free Meas Off

Occupied Bandwidth |F|uerages: 166 | |

||thanne| Power

Ref 20 dBm #Atten 20 JB

#5anp Occupied BW

Log

1[,:-] Ll | w ) Ly WLl ) ] A {?

4B/ I BV TRl

Offst ] ACP

184 Dl il o e | P

dB 'y ) _ _
11 Multi Carrier

Center 2.402 898 6 GHz I = Span 2.465 Mz Power

#fes BH 22 kHz #JEH B8 kHz #Sweep 100 ms (1081 pts)

; ; - - Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 / CCDF
1.2228 MHz ¥ dB 2000 dB
Transmit Freq Error  11.681 kHz 1““{3
¥ dB Bandwidth 1.330 MHz* 0
I I
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
MID CHANNEL
3% Agilent 13:42:48 Mar 13, 2015 RL Measure
Ch Freq Z.441 GHz Trig Free Meas Off
Occupied Bandwidth |F|ueragea: 166 I |
"Channel Power
Ref 28 dBm #Atten 28 dB
#5amp Occupied B
Log
1@ Y N Y TN [ I T 1 " Y T I o |
B/ I TR LY _i> -
Offst 1) y ACP
10.4 iy Lo ool Wiy g bl L o
dB  [LIrm A0 _ _
I | . Il Multi Carrier
Center 2441 G096 @ GHz ~ Span 2.46 MHz Power
#Res BW 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)

- ; - - Power Stat
Occupied Bandwidth Occ BH % PWr  99.00 I CCDF
1 2226 MHE ¥ dB -20.00 dB
Transmit Freq Error  2.196 kHz 1”“{3
% dB Bandwidth 1.328 MH=* 0
I I
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL

3% Agilent 13:50:29 Mar 13, 2015 RL Measure

Ch Freq Z.48 GHz Trig Free Meas Off

Occupied Bandwidth |F|ueragea: 166 I |

"Channel Power

Fef 28 dBm #Atten 20 dB
#5amp Occupied B
Log
1@ b L L ) ’
4B/ 4 .4} WA [T (Y0 P WCPL ) WY ol e PR A 3 L
Offst ACP
18.4 .

lal Ty | j Multi Carrier
Cnter 2480 G000 Gz~ Span 2.464 Tz Power
#Res BW 22 kHz #\/BH 68 kH=z #Sweep 108 ms (1081 pts)

- ; - - Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF
1 2191 MHE ¥ dB -20.00 dB
Transmit Freq Error  -5.879 kHz 1”“{3
% B Bandwidth 1.326 MHz* 0
I I
Page 27 of 104
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
8.2. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)

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 mW.

TEST PROCEDURE

DA 00-705: 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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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

HOPPING FREQUENCY SEPARATION PLOT

Agilent 14:81:85 Mar 13, 2615

RL

Marker

a Mkrl 1.088 MHz
Ref 20 dBm Atten 20 dB _9.51 dp || Select Marker
#Peak iR 1 1 2 34
& &
Log
igf i i Normal
Offst
18.4
dB Delta
Delta Pair
Laf Ref‘iTracklng Rez
Center 2.441 808 GHz Span 5§ MHz .
#Res BH 300 kiz #UBH 918 kHz Sween 1 ms (1001 pts) fo Spageif;rr
Marker Trace Type H Axis Amplitude H -
1R (1) Freq 2.441 BOA GHz 9,35 dBm
1a 1) Freq 1,888 MHz -B.51 dB
2 (1) Freg 2.441 BEB GHz 9.36 dBm Off
More
1 of 2
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
8.3. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)
Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

DA 00-705: 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: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

- Agilent 13:59:53 Mar 13, 2615 RL Freq/Channel
a Mkrl B28.6 MHz Center Freq
EFe’éai@ dBm Atten 26 dB -B.42 4B 5 44000008 Cha
I_I:Ig S E—
14 StartFreq
dB/ 239000000 GHz
Offst 'Ef 1
18.4 o
4B Stop Freq
2. 49000808 GHz
CF Step
Lafl 10.0000008 MHz
g Auto Man
Wl 52 Freq Offset
53 FC 0.00009000 Hz
AA
£ .
FTun Signal Track
Swp On Off
Center 2.448 @ GHz Span 188 MHz
#fes EH 1 MHz #JEH 1 MHz Sweep 20 ms (1001 pts)
I
Page 31 of 104
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

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

3% Agilent 13:58:12 Mar 13, 2015 RL Freq/Channel
Center Freq
et 20 dbm ten 20 dB 241500000 GHz
Log -
16 Start Freq
dB/ 2. ABRRRAAAR GHz
Offst
18.4
4B Stop Freq
2. 43000080 GHz
CF Step
Lafl 3.ARRRAAAR MHz
g Auto Man
Wl 52 Freq Offset
53 FC 0.09A0EARE Hz
AR
£t .
FTun Signal Track
Swp O off
Center 2.415 B8 GHz Span 38 MHz
#Res BW 306 kHz #\/BH 388 kHz Sweep 28 ms (1081 pts)

Page 32 of 104

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701I

FAX: (510) 661-0888




REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

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

3% Agilent 13:58:40 Mar 13, 2015 RL Freq/Channel
Center Freq
Eﬁéai@ dBm ten 20 dB 2 44500000 GHz
Log L
16 Start Freq
dB/ |l | 2.43000000 GHz
Offst
18.4
4B Stop Freq
2. A6ARRARG GHz
CF Step
Lafl 3.ARRRAAAR MHz
g Auto Man
Wl 52 Freq Offset
53 FC 0.00000000 Hz
AR
£t .
FTun Signal Track
Swp O off
Center 2.445 BB GHz Span 38 MHz
#Res BW 306 kHz #\/BH 388 kHz Sweep 28 ms (1081 pts)
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

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

3% Agilent 13:59:06 Mar 13, 2015 RL Freq/Channel
Center Freq
Eﬁéai@ dBm ten 20 dB 2 47500000 GHz
Log
16 Start Freq
dB/ 246000000 GHz
Offst
18.4
4B Stop Freq
2.49A00AR0 GHz
CF Step
Lafl 3.00000000 MH=z
g Auto Man
Wl 52 Freq Offset
53 FC 0.00000000 Hz
AA
£t .
FTun Signal Track
Swp O off
Center 2.475 BB GHz Span 38 MHz
#Res BW 306 kHz #\/BH 388 kHz Sweep 28 ms (1081 pts)
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

8.4.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

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 Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.384 31 0.119 0.4 -0.281
DH3 1.64 13 0.213 0.4 -0.187
DH5 2.888 6 0.173 0.4 -0.227
DH Packet Pulse Number of  Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 0.8 seconds (sec) (sec) (sec)
GFSK AFH Mode
DH1 0.38 7.75 0.030 0.4 -0.370
DH3 1.64 3.25 0.053 0.4 -0.347
DH5 2.89 1.50 0.043 0.4 -0.357
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REPORT NO: 15120286-E2

DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991

FCC ID: ZNFLS991

PULSE WIDTH - DH1

2 Agilent 14:02:48 Mar 13, 20815 RL Freq/Channel
& Mird 334 ps Center Freq
Esiai@ dBEm Atten 20 dB 1.48 4B > 14180008 Gz
Log
16 e 0 Start Freq
>
dB/ ¢ ] 2.44190009 GHz
Offst
18.4
4B Stop Freq
244100080 GHz
| e oty s L CF Step
Lafl 1.ABRRRAARR MHz
grv Auto Man
Center 2.441 A06G GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (1001 pts) || gg@e@%g@fg sﬁ;
Marker Trace Type # Axic Amplitude )
1R (1 Time 98 pe -7.39 dBm
1a (1 Tine 284 ps 1.48 dB Signal Track
On 0ff
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH1

2 Agilent 14:05:60 Mar 13, 20815 RL Freq/Channel
Center Freq
ef 20 dbm Htten 20 dB 2.44100000 GHz
Log
16 Start Freq
dB/ 244186886 GHz
Offst
18.4
4B Stop Freq
2. 44186886 GHz
CF Step
Lafl B i i 1.60aRRARG MHz
grv Auto Man
H1 52 | i - Freq Offset
SR 0.09000008 Hz
AA
£t .
FTun Signal Track
On 0ff
Center 2.441 BBB GHz Span B Hz
Res BH 1 MHz #VBH 1 MHz Sweep 316 5 (1081 pts)
[Copyright 2000-2010 Agilent Technologies
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

PULSE WIDTH - DH3

2 Agilent 14:03:18 Mar 13, 20815 RL Freq/Channel
a Mkrl  1.64 ms Center Freg
Eséai@ dBm - Atten 260 dB -18.86 dB > 14180008 Gz
Log
dB/ & 244186886 GHz
Offst
18.4
4B Stop Freq
2. 44186886 GHz
CF Step
Lafl 1.60aRRARG MHz
grv Auto Man
Center 2.441 A06G GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1001 pts) || gg@e@%g@fg sﬁ;
Marker Trace Type # Axic Amplitude )
1R (1 Time 198 pe 9.27 dBm
1a 1 Time 1.64 ms -18.8A0 dB Slgnal Track
On 0ff
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH3

2 Agilent 14:05:28 Mar 13, 2015 RL Freq/Channel
Center Freq
ef 20 dbm Htten 20 dB 2.44100000 GHz
Log
16 Start Freq
dB/ 244186886 GHz
Offst
18.4
4B Stop Freq
2. 44186886 GHz
CF Step
Lafl i 1.60aRRARG MHz
grv Auto Man
H1 52 _ Freq Offset
53 FS | Rl i | H o.0e00e00e Hz
AR W
£0f .
FTun Signal Track
On 0ff
Center 2.441 BBB GHz Span B Hz
Res BH 1 MHz #VBH 1 MHz Sweep 316 5 (1081 pts)
[Copyright 2000-2010 Agilent Technologies
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

PULSE WIDTH - DH5

2 Agilent 14:04:26 Mar 13, 2015 RL Freq/Channel
a Mkrl 2,888 ms Center Freg
Eséai@ dBm Atten 260 dB 20,35 B > 14180008 Gz
Log T
1[,:-] FEEPRRPNR USUS PRI AUURRUPR WU NP S S—— ¢ SR Start Freq
dB/ T 244186886 GHz
Offst »
18.4
4B Stop Freq
2. 44186886 GHz
CF Step
Lafl 1.60aRRARG MHz
grv Auto Man
Center 2.441 A06G GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 4 ms (1001 pts) || gg@e@%g@fg sﬁ;
Marker Trace Type # Axic Amplitude )
1R (1 Time 392 pe -208.48 dBm
1a 1 Time 2.888 ms 28,35 dB Slgnal Track
On 0ff
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH5

% Agilent 14:05:57 Mar 13, 20815 RL Freq/Channel
Center Freq
ef 20 dbm Rrten 20 d 244100008 GHz
Log
16 Start Freq
dB/ 2. 441800006 GHz
Offst
16.4
4B Stop Freq
2. 44100808 GHz
CF Step
Lafl ' ' 1.808a6aaa6 MHz
grv Auto Man
H1 52 Freq Offset
83 FS [ 1 |] I ﬂw |
AR Mmﬂhmu bl v Looanens He
£ .
FTun Signal Track
On 0ff
Center 2.441 BBB GHz Span B Hz
Res BH 1 MHz #VBH 1 MHz Sweep 316 5 (1081 pts)
[Copyright 2000-2010 Agilent Technologies
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

8.5.
LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

OUTPUT POWER

TEST PROCEDURE

DA 00-705: 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

8.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 9.33 21 -11.67
Middle 2441 9.84 21 -11.16

High 2480 8.86 21 -12.14

Worst 9.84 -11.16

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 8.34 21 -12.66

Middle 2441 8.53 21 -12.47

High 2480 7.69 21 -13.31

Worst 8.53 -12.47
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991

FCC ID: ZNFLS991

8.5.3. OUTPUT POWER PLOTS

GESK OUTPUT POWER

LOW CHANNEL
x Agilent 18:13:14 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.402 042 GHz
Ref 41.5 dBm Atten 40 dB 9.33dBm || Certer Freq
4Peak 2.40200000 GHz
Log
10 Stait Freq
dB/ 2.39950000 GHz
Ofist
16.5 1
dB ] Stop Freq
240450000 GHz
CF =tep
500.000000 kHz
#PAvg Auto Man
M1 52 Freq Citset
53 FC 0.00000000 Hz
AN
a(f): :
ETun Signal Track
Swp On Cf
Center 2.402 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

MID CHANNEL
i Agilent 18:11:20 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.440 758 GHz

Ref 41.5 dBm Atten 40 dB 9.84dBm || Certer Freq

4Peak 2.44100000 GHz

Log

10 Stait Freq

dB/ 243850000 GHz

Ofist

16.5 1

dB < Stop Freq
244350000 GHz

CF =tep

500.000000 kHz

#PAvg Auto Man

M1 352 Freq Cliset

53 FC 0.00000000 Hz

AA

a(f): .

ETun Signal Track

Swp On cf

Center 2.441 000 GHz Span 5 MHz

#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15120286-E2

DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991

FCC ID: ZNFLS991

HIGH CHANNEL

i Agilent 18:10:25 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.479 808 GHz
Ref 41.5 dBm Atten 40 dB 8.36 dBm || Certer Freq
4Peak 248000000 GHz
Log
10 Stait Freq
dB/ 247750000 GHz
Ofist
16.5 1
dB o3 Stop Freq
248250000 GHz
CF =tep
500.000000 kHz
#PAvg Auto Man
M1 352 Freq Cliset
53 FC 0.00000000 Hz
AA
a(f): .
ETun Signal Track
Swp On cf
Center 2.480 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS

DATE: APRIL 20, 2015

991

FCC ID: ZNFLS991

8PSK OUTPUT POWER

LOW CHANNEL
W Agilenf 18:12:21 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.401 975 GHz
Ref 41.5 dBm Atten 40 dB g.34dBm || CerterFreq
4Peak 2.40200000 GHz
Log
10 Stait Freq
dB/ 2.39950000 GHz
Ofist
16.5 1
dB 3 Stop Freq
240450000 GHz
CF Step
500.000000 kHz
#PAvg Auto Man
M1 52 Freq Cliset
53 FC 0.00000000 Hz
AN
a(f): .
FTun Signal Track
Swp On Cif
Center 2.402 000 GHz Span 5 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15120286-E2

DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991

FCC ID: ZNFLS991

MID CHANNEL
i Agilent 18:11:47 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.440 883 GHz
Ref 41.5 dBm Atten 40 dB g.53dem || Certer Freq
4Peak 2.44100000 GHz
Log
10 Stait Freq
dB/ 243850000 GHz
Ofist
16.5 1
dB e Stop Freq
244350000 GHz
CF =tep
500.000000 kHz
#PAvg Auto Man
M1 352 Freq Cliset
53 FC 0.00000000 Hz
AA
a(f): .
ETun Signal Track
Swp On cf
Center 2.441 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

HIGH CHANNEL

i Agilent 18:09:49 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.479 950 GHz
Ref 41.5 dBm Atten 40 dB 769dem || Certer Freq
4Peak 248000000 GHz
Log
10 Stait Freq
dB/ 247750000 GHz
Ofist
16.5 .
dB o Stop Freq
248250000 GHz
CF =tep
500.000000 kHz
#PAvg Auto Man
M1 352 Freq Cliset
53 FC 0.00000000 Hz
AA
a(f): .
ETun Signal Track
Swp On cf
Center 2.480 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
8.6. AVERAGE POWER
LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.4
Middle 2441 9.7
High 2480 8.5
Worst 9.7

8.6.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.1
Middle 2441 5.9
High 2480 4.7
Worst 6.1
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
8.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
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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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 13:34:09 Mar 13, 2615

RL
Mkre 2.480 BB GHz

Ref 20 dBm Atten 28 4B -GE.85 dBm
#Pegk
Log
19 [
dB/ SN
Offst
16.4 '}{ \k
4B A )
ol [ [
-18.9
dBEm ﬂv‘;w(ﬂ L\H
#FHwvg NP TSP WY S - R A ol
V1 s2
Center 2,408 A0 GHz Span 15 MH=z
#Res BH 106 kHz #\/BH 386 kHz Sweep 1,467 ms (1081 pts)
Marker Trace Type ® Auiz Amplituda
1 1 Freqg 2.468 ABA GH=z -56.85 dBm
2 1 Freqg 2.468 ABA GH=z -56.85 dBm
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

LOW CHANNEL SPURIOUS

- Agilent 13:36:41 Mar 13, 2615

RL

Marker

Mkr3 13.755 GHz
Ref 20 dBm Atten 20 dB _55.77 dBm || Select Marker
#Peak 1 1 2 3 4
Log
ﬁgf Normal
Offst
16.4
dB Delta
Dl 2 4
Qé?ng - LR, 5 e Delta Pair
tTracking Ref)
#PHwvg Ref a
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 s (3192 pts) Span Pair
. _ Span Center
Marker Trace Type H Axis Amplitude
1 (1) Freg 2.482 GHz 8.27 dBm
2 (1) Freq 16485 GHz -57.32 dBm
3 13 Freg 13.755 GHz -CL5.77 dBm Off
4 (1) Freq 24,478 GHz -5E.39 dBm
More
1 of 2
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

- Agilent 13:29:12 Mar 13, 2015 RL
Mkrl 2.441 868 GHz

Ref 20 dBm Atten 26 B 9.89 dBm
#Peak

Log |1
1@ >
i
Offst

18.4 HH M\
dBE J |
DI K \
-168.9

dBm n( \
#PAvg . A
W1 52 r \

53 FC [ [

AR t
£
FTun .. 0.
L YV prrae O L f LR T
Center 2.441 WA GHz Span 15 MHz
#fes BH 100 kHz #/BH 380 kHz Sweep 1,467 ms (18601 pts)
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

MID CHANNEL SPURIOUS

% Agilent 13:32:65 Mar 13, 2015 RL Marker
Mkr2 13.641 GHz
Ref 20 dBm Atten 20 dB _55.64 dBm || Select Marker
#Feak 1 1 2 3 4
Log 4
5%{, Normal
Offst
16.4
dB Delta
Dl el 3 4
Qé?n'g B % N i Delta Pair
tTracking Ref)
#PHwvg Ref a
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz +UBH 300 kHz  Sweep 2.482 5 (8192 prsy . s“g;i’g
Marker Trace Type H Axis Amplitude H -
1 (1) Freg 2.448 GHz 8.67 dbm
2 (1) Freq 13.641 GHz -CE.E4 dBm
3 13 Freg 19.557 GHz -CE6.27 dBm Off
4 (1) Freq 20,623 GHz -CL.27 dBm
More
1 of 2
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 13:39:18 Mar 13, 2615

RL
Mkr2 2.483 B30 GHz

Ref 28 dBm Atten 28 dB -59.658 dBm
#Peagk

Log

18 i

dB/ /

Offst f ‘1\
1.4

1
> -

-16.9 J.',r”

dBm
#PAvg = ""WNJ

il 12

L Ly

[erie, p
TPl et ]

T P e i et o A e T e L)

V1 se

Center 2,483 500 GHz
#Res BH 106 kHz

#YEH 308 kHz

Span 15 MH=z
Sweep 1,467 ms (1081 prs)

Markar Trace Type
1 ) Freq
2 Y] Freq

H Axis
2.483 GHE GHz
2.483 B8H GH=

Amplitude
-61.44 dBm
-59,68 dBm
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

HIGH CHANNEL SPURIOUS

3% Agilent 13:40:49 Mar 13, 2015 RL Marker
Mkr3 13.749 GHz
Ref 20 dBm Atten 20 dB _55.33 dBm || Select Marker
#Feak 7 12 3 4
Log e
ﬁgf Normal
Offst
16.4
dB Delta
] .
géﬂg o LR . Delta Pair
tTracking Ref)
#PAvg Ref A
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz +UBH 300 kHz  Sweep 2.482 5 (8192 prsy . s“g;i’g
Marker Trace Type H Axis Amplitude H -
1 (1) Freg 2.481 GHz £.47 dBm
2 (1) Freq 4.958 GHz -EB.62 dBm
3 13 Frag 12,749 GHz -5E5.33 dEm Off

More
1of2
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 14:87:12 Mar 13, 2015 RL
Ref 20 dBm Atten 28 4B
#Peak
Log
19 AN AN LA
4B/ W W WY
Offst ‘|'
16.4 r
dB
0l [\('
-1@8.9
dBm im.ygjl‘u”
#PAvg MWWMWMM
V1 sz
Center 2,408 AR GHz Span 15 MH=z
#Res BW 100 kHz #/BH 306 kHz Sweep 1,467 ms (1081 pts)

Marker Trace Type # Axiz Amplitude

1 1 Freqg 2.468 ABA GH=z -59.93 dBm
Page 57 of 104

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
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: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

HIGH BANDEDGE WITH HOPPING ON

- Agilent 14:07:53 Mar 13, 2615

RL
Mkr2 2.485 495 GHz

Ref 26 dBm Atten 28 B -66.54 dBm
#Peak
Log
1w e T T
./ [ W WA N
Offst '
14.4 H
dB "
ol Y\
-16.9
dBm \l'h ] .
#PHUQ WWWMWWWW
V1l 52
Center 2.483 508 GHz Span 15 MHz
#fes BH 118 kHz #/BH 330 kHz Sweep 1.2 ms (1081 prs)
Markar Trace Type H Axis Amplitude
1 1 Freq 2.483 5AH GHz -62.52 dBm
2 1 Freqg 2.485 495 GHz -BH.84 dBm
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

8.7.2. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 13:47:17 Mar 13, 2815 RL
Mkre 2,399 955 GHz
Ref 20 dBm Atten 26 B -55.30 dBm
#Pegk
Log
16
4B/ |
Offst IJ' 11
16.4
4B J l
ol /\Jd l""'nj\
-15.3 H[ \
b Y o
#PRvg Py :l“wmm
e LT UNLE R LRty b~ Lyl )
V1 52
Center 2.408 BAA GHz Span 15 MHz
#fes BH 100 kHz #/BH 300 kHz Sweep 1,467 ms (1001 pts)
Marker Trace Type W Axiz Amplituda
1 1 Freq 2,460 BAE GHz -58.568 dBm
2 1 Freqg 2.3499 955 GH=z -55.36 dBm
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

LOW CHANNEL SPURIOUS

3% Agilent 13:48:50 Mar 13, 2015 RL Marker
Mkr3 8.939 GHz
Ref 20 dBm Atten 20 dB 58.61 dBm | Select Marker
#Peak | 1 2 3 4
Lag 1
10 i
4B/ Normal
Offst
16.4
dB Delta
] .
QérSn3 -_é'____._..(i... " Delta Pair
e tTracking Ref)
#rhvg Ref a
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz +UBH 300 kHz  Sweep 2482 5 (8192 pts) |l Span Pair
: : pan Center
Marker Trace Type H Axis Amplitude
1 (1) Freg 2.482 GHz 2.95 dBm
2 (1) Freq 4.982 GHz -61.24 dBm
3 13 Freg £.929 GHz -C2.61 dBm Off
4 (1) Freq 13,632 GHz -54.99 dBm
More
1 of 2
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODE

L NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

SPUR

IOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

% Agilent 13:43:25 Mar 13, 2615 RL

Mkrl 2.44@ 985 GHz

Ref 28 dBm Atten 26 dB 4.78 dBm

#Pegk
Log
16
dB/
Offst

16.4
dB

1]
-15.3
dBm

#PAvg

V1 52
53 FC
AR
£0f):
FTun
Swp

uil
M

!
M} X
il e

R I s I R T e

Center 2.441 @86 GHz Span 15 MH=z
#fes BH 100 kHz #/BH 380 kHz Sweep 1,467 ms (18601 pts)
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

MID CHANNEL SPURIOUS

% Agilent 13:45:21 Mar 13, 2015 RL Marker
Mkr3 14.516 GHz
Ref 20 dBm Atten 20 dB _55.52 dBm || Select Marker
#Peak T 1 2 3 4
1
Log e
5%{, Normal
Offst
16.4
dB Delta
]
2 = 4
dérSn'3 I W | 0_..° _____ Delta Pair
e tTracking Ref)
#rhvg Ref a
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz +UBH 300 kHz  Sweep 2482 5 (8192 pts) |l Span Pair
: : pan Center
Marker Trace Type H Axis Amplitude
1 (1) Freg 2.448 GHz C.08 dBm
2 (1) Freq 13.622 GHz -55.35 dBm
3 13 Freg 14.518 GHz -C5.52 dBm Off
4 (1) Freq 20,686 GHz -54.78 dBm
More
1 of 2
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 13:56:59 Mar 13, 2015 RL
Mkre 2,483 815 GHz
Ref 20 dBm Atten 28 4B -61.35 dBm
#Peak
Log
16 by
dB/ r
Offst Je' 1‘.
16.4
dB { I\
Dl M .
-15.3 o
dBEm W/W \kh 5
#PAvg [ T ey
AR SRR, PN ST TR WU LI
V1 sz
Center 2.483 500 GHz Span 15 MH=z
#Res BW 100 kHz #/BH 306 kHz Sweep 1,467 ms (1081 pts)
Marker Trace Type # Axiz Amplitude
1 1 Freqg 2.483 588 GH=z -63.94 dBm
2 ) Freq 2.483 815 GH= -E1.35 dBm
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

HIGH CHANNEL SPURIOUS

3% Agilent 13:52:18 Mar 13, 2015 RL Marker
Mkr3 7.815 GHz
Ref 20 dBm Atten 20 dB _58.44 dBn || Select Marker
#Peak | 1 2 3 4
Log é.
18
4B/ Normal
Offst
16.4
dB Delta
DI ;
QérSn3 o 5 _ _of " Delta Pair
e tTracking Ref)
#rhvg Ref a
Start 30 MHz Stop 2E.080 GHz .
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 s (3192 pts) Span Pair
. _ Span Center
Marker Trace Type H Axis Amplitude
1 (1) Freg 2.481 GHz 1.68 dBm
2 (1) Freq 3.388 GHz -53.34 dBm
3 13 Frag 7.015 GHz -58.44 dEm Off
4 (1) Freq 14.171 GHz -54.31 dBm
More
1 of 2
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 14:17:28 Mar 13, 2615 RL
Mkre 2,399 858 GHz
Ref 28 dBm Atten 28 dB -58.53 dBm
#Peak
Log
18 f’MFHIIAL\.Jﬂ'l"I“-F'ﬂU el J‘u*"'m,,wh«-"' e
dB/
Offst JJ'
16.4 1[
dB
1] M/
-15.3 |( K
dBm 2
%!
#PHII'IIQ MWWWM
V1 52
Center 2,408 A0 GHz Span 15 MH=z
#Res BH 106 kHz #\/BH 386 kHz Sweep 1,467 ms (1081 pts)
Marker Trace Type ® Auiz Amplituda
1 1 Freqg 2,400 BEE GHz -61.13 dBEm
2 1 Freqg 2.399 356 GHz -58.53 dBEm
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH BANDEDGE WITH HOPPING ON

- Agilent 14:18:12 Mar 13, 2615 RL
Mkre 2.484 948 GHz
Ref 26 dBm Atten 28 B -61.65 dBm
#Peak
Log
1@ i vaJ"LWn_I‘ n.kwnln.' d\“""‘"v“"ﬂn'r'nlr"q"
dB/ ik
Offst \1
14.4 ]\
dB
DI ]m’f
-15.3
dBm ]L]/H ]
#PHI'"'Q inwwwmwwW
V1l 52
Center 2.483 508 GHz Span 15 MHz
#fes BH 118 kHz #/BH 330 kHz Sweep 1.2 ms (1081 prs)
Markar Trace Type H Axis Amplitude
1 (1 Freq 2.483 SHA GHz -E4.89 dBm
2 1 Freqg 2.484 948 GHz -B1.65 dBEm
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m)at3m
30-88 100 40

88 -216 150 435
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 band edge 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 1/T (on time) for average measurement.
GFSK=1/T=1/0.00375S = 360Hz.

The spectrum from 1GHzHz 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.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont - Chamber G 16 Mar 2815 11:27:37
Restricted Bondedge
s PPF}JECL Number: 15120286
Client:LG
ConfigEUT/AC Adopter/Headset
Mode:BT BE GFSK 2482MHz Horz
195 Tested by:D.Uu
9: I w
( &
85 1
N Peak Limjt CdBuU/m) \
3 7
[an]
S
6|:
5ol Averags Limit (dBul/m) /" |

2
b A A i WWMWW/ \Wmmwm

S
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) Dot RE W fvg Typ Suep Pis Houps/Mode  Position Renge (GHz) Dot FBU VBl fvg Typ Sucep Pis  fups/Made  Position
1:2.31-2.415 PEAK  INC-GB) 3 Pur PuglRS)  Auto/Cpled 8081 [nf/MOXH 258 dege H 2:2.3172.415 PEAK  IN(-BdB)  1BE Vot fug futo/lpled 8001 Inf/MAXH 259 degs H
Low Chonnel Bondedge Method T - Horizontal TST 38915 11 Apr 2814 Rev 9.5 22 Jul 2814
HORIZONTAL DATA
Marker Frequency Meter Det AF T862 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 40.03 PK 31.8 -24.9 0 46.93 - - 74 -27.07 250 293 H
2 *2.357 43.09 PK 31.7 -25 0 49.79 - 74 -24.21 250 293 H
3 *2.39 30.11 VB1T 31.8 -24.9 0 37.01 54 -16.99 - - 250 293 H
4 *2.39 30.23 VB1T 31.8 -24.9 0 37.13 54 -16.87 - - 250 293 H
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
VERTICAL PEAK AND AVERAGE PLOT
WZEUL Fremont - Chamber G 16 Mar 2015 11:32:56
Restricted Bondedge
= Project Number: 15128286
1 Client:LG
Config:EUT/AC Adapter/Headset
Mode:BT BE GFSK 24B2MHz Uert
195 Tested by:D.Uu
gl:
8:
- |
< Peak Limit CdBuU/m) ' \
> 75 1 |
3 ‘ !
3 |
s |
‘\
55 Averoge Limit (dBuUym) ‘%
2 |
45 e brvapnhhit T ) TWERRTRy IR A 1) i TR T AT A AT bl ik | M Niliaa, v‘mL A
g 3
35 <
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
Range (6H2) [T VB g Tgp Sucep Pls  #5ups/fode  Position Range (Gh) et U VB g Tgp Secep Pte  Foups/Mode  Fosition
] 1L K M- Pur Bugl t 1A 0 U
Low Chonnel Bondedge Method 1T - Uertical .TST 38315 27 Mor 2814 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AF T862 Amp/CbI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.39 40.11 PK 31.8 -24.9 0 47.01 - - 74 -26.99 250 293 \2
2 *2.367 42.76 PK 31.7 -24.9 0 49.56 - - 74 -24.44 250 293 A
3 *2.39 30.09 VB1T 31.8 -24.9 0 36.99 54 -17.01 - 250 293 A
4 *2.384 30.34 VBIT 31.8 -24.9 0 37.24 54 -16.76 - - 250 293 A
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL Fremont — Chamber G 16 Mar 2815 11:19:35

Restricted Bondedge

- Project Number: 15120286

1 Client:lG

Config:EUT/AC Adapter/Headsst
Mode:BT BE GFSK 248@MHz Horz
195 Tested by:D.Uu

. |

75 \ Peak Limit (dBul

. 1

|
\
\‘ Average Limit CdBUU/m)
55 E
=
4&‘“ Lo gl b A .M‘\ \ f T N YOI TR T WMU N

35

CdBulU/m)

i M R Ao s s ol

2.46 18.3MH=z/ 2.563
Frequency (GHz)

Range (GHz) et oM VB fvg Typ Sueep Pls  #5ups/fode  Position Range (GHz) Det  RBU VU fvg Typ Sueep Pio  #Sups/Made  Position
1:2.46-2.563 PERK  IMC-6B) B Pur Pug(RMS)  Auio/Cpled  BOBI  Inf/MAKH 198 degs H 2:2.462.563 PEK  IH(-6B) 188 Ualifvg futo/Cpled 8881 Inf/MAKH 198 degs H

High Channel Bandedge Method 1T - Horizontal .TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814

HORIZONTAL DATA

Marker Frequency Meter Det AF T862 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)

1 *2.484 40.05 PK 32 -24.9 47.15 - - 74 -26.85 198 344 H

2 *2.49 42.91 PK 32 -24.9 50.01 - - 74 -23.99 198 344 H

3 *2.484 29.12 VBI1T 32 -24.9 36.22 54 -17.78 - - 198 344 H

4 2.561 29.3 VBI1T 32 -24.9 36.4 54 -17.6 - - 198 344 H
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont - Chamber G 16 Mar 2815 11:14:18
Restricted Bondedge
= Project Number: 15128286
1 Client:LG
Config:EUT/AC Adapter/Headset
Mode:BT BE GFSK 248@MHz Uert
185 Tested by:D.Uu
g5
I
85 ,‘/
e /
~ Peak Limit (dBul/m2
> 75
B
@ I
o
65 |
/ \ Average Limit CdBUU/m)
55 |
| 2
o Al kb LT Y PR YRR TTINRY T IPRPRPRRCRP R 11 sk YENTARFAT ForTppY R e All bk o
45 W =g b f ¥ i
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) Det oM VB fvg Typ Sueep Ple  45ups/fode  Position Range (6Hz) Det  RBU VU fvg Typ Sucep Pte #Sups/Mode  FPosition
> 6 K IM-E Pur gl t e 196 U
High Channel Bandedge Method 1T - Uertical .TST 38915 27 Mar 26814 Rev 9.5 22 Jul 2814

VERTICAL DATA

Marker Frequency Meter Det AFT862 Amp/Cbi/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 39.91 PK 32 -24.9 0 47.01 - - 74 -26.99 198 344 \2
3 *2.484 30.62 VB1T 32 -24.9 0 37.72 54 -16.28 198 344 A
4 *2.484 31.47 VB1T 32 -24.9 0 38.57 54 -15.43 - 198 344 A
2 2.561 42.72 PK 32 -24.9 0 49.82 - - 74 -24.18 198 344 A
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

x @UL FREMONT, 3m Chomber 12 Maor 26815 BB:81:85
Rodioted Emissions 3-Meters
Pro ject Number: 15128286
160 Client:LG
Config:EUT/AC Charger/HP
Mode :BT_HARM_GFSK_2482
95 Tested by:K.Kedida
86
Peak Limit (dBuU/in)
[
T 79
6
N
C
2 68
~ Avg Limit (dBuU/md
£
~
3 58
o
Z 1 -
48WW * B W, R
I " 3 “MM" A.M.'A""'I W "
38 T
28
1 18 18
Frequency (GHz)
Range (6Hz) Dt R U g Top Sucep Pto  15ups/Mode  Position Ronge (612) Dot R VB g Typ Sweep Pts #Sups/fods  Position
1143 PEAK  INC-3B) 30k Log-Purllideo) Auko/Cpled 6001  Inf/MAXA  B-3ddegs H| 3:3-18 PERC  IM(-30B) Ik Log-Pur(lideo) Auta/Cpled 16k  Inf/MOXH  0-360degs H
BT_HARM_GFSK_2482.DAT 38763 12 Jun 26814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 12 Maor 2015 BB B1:685
Rodioted Emissions 3-Meters

Project Number: 15128286

160 Client:LG

Config:EUT/AC Charger/HP

Mode :BT_HARM_GFSK_2482
96 Tested by:K.Kedida

11e

80

Peak Limit (dBuU/m2

78

60
Avg Limit CdBuU/md

50

(dBuU/m) Uertical

orn

40

0.

308

20

Frequency (GHz)

Range (GHz) et 80 Ul fvg Tp Sucep Ple  SGups/fode  Fosition Range (6H2) Det AW B fvg Typ Sueep Pts #Gups/fode  Positian

BT_HARM_GFSK_24@2.DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m)

2 1.955 33.24 PK 31.3 -23.2 41.34 - - - - 0-360 200 \

1 1.967 32.94 PK 31.4 -23.1 41.24 - - - - 0-360 200 H

5 4.96 31.08 PK 34 -31 34.08 - - 74 -39.92 0-360 100 \

3 4.961 31.58 PK 34 -31 34.58 - - 74 -39.42 0-360 200 H

6 9.685 27.36 PK 36.8 -25.4 38.76 - - - - 0-360 100 \

4 10.274 28.12 PK 37.1 -25.7 39.52 - - - - 0-360 100 H
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)

1.999 42.59 PK3 315 -23.2 50.89 - - - - 360 100 H

2.005 29.61 VBIT 315 -23.2 37.91 - - - - 360 100 H
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL HORIZONTAL

| 18UL FREMONT, 3m Chaomber 12 Mar 2015 BB:15:17
Rodioted Emissions 3-Meters
Pro ject Number: 15120286
160 Clicnt:LG
Config:EUT/AC Charger/HP
Mode :BT_HARM_GFSK_2441
90 Tested by:K.Kedida
80
- Peaok Limit (dBuU/m2
3
c 78
o
N
C
2 66
= Avg Limit CdBuU/m)
£
~
> 58
@
N 1 ”
48
Lt 3
e =) L b
Wb b Ly
38
28
1 8 18
Freguency (GHz)
Range (6> Det  RGU VU Avg Top Sueep Pis #owpo/ode  Position Range (6i2) Det  REU U fvg T Sueep Pts  ¥oupafode  Poaltion
113 PEGK INC3B) 3k Logurllideo) Auto/Cpled 6831  Inf/NAXH  B-36Bdege H| 3:3-18 PERK INC-38) 3k Logur(lidec) Auto/Cpled ok [nf/MAXH  B-36ddegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 12 Maor 2015 BB 15:17
Rodioted Emissions 3-Meters

Project Number: 15128286

160 Client:LG

Config:EUT/AC Charger/HP

Mode :BT_HARM_GFSK_2441
96 Tested by:K.Kedida

11e

80
Peak Limit (dBulU/m)

78

60

Avg Limit (dBuU/md

508

(dBuU/m) Uertical

408

(=]9)]
om

368

20

1 18 18
Frequency (GHz)

Range (GHz) Det oW U Avg Top Sucep Pis  Soups/fode  Position Range (GHz) Det R WU fvg Tup Sueep Pts  Fups/fode  Positian

FCC Part15 Subpart C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m)

2 2.008 33.31 PK 315 -23.2 41.61 - - - - 0-360 200 \

1 2.041 33.33 PK 315 -23.2 41.63 - - - - 0-360 100 H

3 5.371 30.71 PK 34.6 -30.3 35.01 - - 74 -38.99 0-360 200 H

5 5.391 31.18 PK 34.6 -30.7 35.08 - - 74 -38.92 0-360 200 \

6 8.846 29.39 PK 35.9 -26.5 38.79 - - - - 0-360 200 \

4 8.847 29.77 PK 35.9 -26.5 39.17 - - - - 0-360 200 H
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)

5.369 40.81 PK3 345 -30.3 45.01 - - 74 -28.99 360 200 H

5.37 27.29 VB1T 34.5 -30.3 31.49 54 -22.51 - - 360 200 H
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL HORIZONTAL

UL FREMONT, 3m Chamber 12 Maor 2015 BB 38: 22
Rodioted Emissions 3-Meters

Project Number: 15128286

188 Client:LG

Config:EUT/AC Charger/HP
Mode :BT_HARM_GFSK_2480

11e

9g Tested by:K.Kedida
80
B Peak Limit (dBuU/m2
3
c 78
0
N
C
£ 66
— Avg Limit CdBuU/md
£
~
3 5B
o
z 1 L -
| T DTSR ST o ¥ T b AN
4BW 3 LA =
i M ALl
i el ha e
I8 A
20
1 18 18
Frequency (GHz)
Range (GHz) Dot Rau W fvg Top Sesen Pts  #5ps/Mode  Position Renge (612 Det A VB g Typ Sweep Pts ¥Sups/Mode  Positian
1:1-3 PEAK  IM(-3B) 3 Log-Pur(Video) Auto/Cpled 6OB1 [ni/MAMH  B-3Bdegs H| 3:3-18 PERK IM(-38) 3k Log-Pur(Video) Auta/Cpled 16k  Inf/MKH  B-36Bdegs H
FCC Part15 Subpart C 24B8MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chamber 12 Maor 2015 BB 38: 22
Rodioted Emissions 3-Meters

Project Number: 15128286

160 Client:LG

Config:EUT/AC Charger/HP

Mode :BT_HARM_GFSK_2488
96 Tested by:K.Kedida

11e

80
Peak Limit (dBuU/m2

78

60

Avg Limit CdBuU/md

50

(dBuU/m) Uertical

orn

40

ool
(=18}

308

20

Frequency (GHz)

Range (GHz) et 80 Ul fvg Tp Sucep Ple  SGups/fode  Fosition Range (6H2) Det AW B fvg Typ Sueep Pts #Gups/fode  Positian

FCC Part15 Subpart C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m)
2 2.113 32.85 PK 315 -23 41.35 - - - - 0-360 200 \
1 2.123 33.12 PK 315 -23 41.62 - - - - 0-360 100 H
3 4.96 33.25 PK 34 -31 36.25 - - 74 -37.75 0-360 200 H
5 6.108 29.89 PK 35.2 -28.8 36.29 - - - - 0-360 100 \
6 8.659 27.93 PK 35.9 -26.8 37.03 - - - - 0-360 100 \
4 8.766 29.74 PK 35.9 -27.4 38.24 - - - - 0-360 100 H
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
4.96 41.54 PK3 34 -31 44.54 - - 74 -29.46 3 200 H
4.96 29.72 VB1T 34 -31 32.72 54 -21.28 - - 3 200 H
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LlL Fremont - Chamber G 16 Mar 2815 11:48:40
Restricted Bondedge
= Project Number: 15128286
[ Client:LG
Config: EUT/AC Adopter/Headset
Mode:BT BE 8PSK 24B82MHz Horz
195 Tested by:D.Uu
95
- A
< Peak Limjt CdBuU/m)
= 75
3
@
]
65
55 Averoge Limit (dBuUym)
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) ] VBl g Typ Suzep Pis Aoups/fode  Position Range (GHz) D=t FBU VBl fvg Tup Suzep Pt fups/Made  Position
1:2.31-2.418 PERK  ING-GB) M Pur Avg(RMS)  Aulo/Cpled BBBI  Inf/MAKH 200 degs H 2:2.3172.415 PEAK  ING-68) 188 Voltfg futo/Cpled 8801 [nf/MAH 200 degs H
Low Chonnel Bondedge Method 1T - Horizontal.TST 38915 11 Apr 2814 Rev 9.5 22 Jul 2814
HORIZONTAL DATA
Marker Frequency Meter Det AF T862 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 39.31 PK 31.8 -24.9 0 46.21 - - 74 -27.79 200 375 H
2 *2.389 41.7 PK 31.8 -24.9 0 48.6 - - 74 -25.4 200 375 H
3 *2.39 30.06 VB1T 31.8 -24.9 0 36.96 54 -17.04 - - 200 375 H
4 *2.359 30.51 VB1T 31.7 -25 0 37.21 54 -16.79 - - 200 375 H
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
VERTICAL PEAK AND AVERAGE PLOT
WZEUL Fremont - Chamber G 16 Mar 2015 11:44:19
Restricted Bondedge
= Project Number: 15128286
1 Client:LG
Config:EUT/AC Adapter/Headset
Mode:BT BE BPSK 2482MHz Uert
195 Tested by:D.Uu
gl:
85 \‘
s |
N Peak Limit CdBuU/m) \
> 75 |
2 |
]
S [
65 e
I |
l
55 Averoge Limit (dBuUym) |
25 o bbb Ao
4 3
35 )
2. 31 18 . 5MH=/ 2.415
Frequency (GHz)
Range (6H2) [T VB g Tgp Sucep Pls  #5ups/fode  Position Range (Gh) et U VB g Tgp Secep Pte  Foups/Mode  Fosition
] 415 K INC-E P s t : ioKH 200 i
Low Chonnel Bondedge Method 1T - Uertical .TST 38315 27 Mor 2814 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT862 Amp/Cbi/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 38.98 PK 31.8 -24.9 0 45.88 - - 74 -28.12 200 375 \2
2 *2.374 423 PK 31.7 -24.9 0 49.1 - - 74 -24.9 200 375 A
3 *2.39 30.04 VB1T 31.8 -24.9 0 36.94 54 -17.06 - 200 375 A
4 *2.387 30.27 VB1T 31.8 -24.9 0 37.17 54 -16.83 - - 200 375 A
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LlL Fremont - Chamber G 16 Mar 2815 18:57:59
Restricted Bondedge
s PPF)JECL Number: 15120286
Client:LG
Config: EUT/AC Adopter/Headset
Mode:BT BE 8PSK 248@MHz Horz
195 Tested by:D.Uu
95 /ﬂ\
85 (/ \
‘e
> | Peak Limit (dBulU/m)
= 75
3
@
<
65
Average Limit (dBuU/m)
55 =
‘ M ! \\«& :
kbbbt Ll PRI PR i L e bbb Al
L ‘ TR g o o o 4
\2
o
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) ] VBl g Typ Suzep Pis Houps/fode  Position Renge (GHz) D=t FBU VBl fvg Tup Suzep Pte  fups/Made  Position
1:2.46-2.563 PEAK  INC-GB) 3 Pur AvglRMS)  Auto/Cpled  BOBI  Inf/MOXH 242 dege H 2:2.46-2.563 PEAK  ING-68) 188 Voltfg futo/Cpled  8B1  [nf/MAH 242 degs H
BTBE H 8PSK 2480MHz .DAT 38915 27 Mor 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT862 "Amp/Cbi/Fit DC Corr (dB) Corrected ‘Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 40.51 PK 32 -24.9 0 47.61 - - 74 -26.39 242 272 H
3 *2.484 30.58 VB1T 32 -24.9 0 37.68 54 -16.32 - 242 272 H
4 *2.484 30.62 VB1T 32 -24.9 0 37.72 54 -16.28 - 242 272 H
2 2.524 42.66 PK 32 -24.9 0 49.76 - 74 -24.24 242 272 H
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont - Chamber G 16 Mar 2015 11:04:108
Restricted Bondedge
= Project Number: 15128286
1 Client:LG
Config:EUT/AC Adapter/Headset
Mode:BT BE 8PSK 248@MHz Uert
195 Tested by:D.Uu
9|: " |
i
i
85 /‘
e
~ Peak Limit (dBul/m2
> 7!:
3
1]
o
65
Average Limit CdBUU/m)
55
| ‘. B
" o Nl . el ool o bk o
4K v iy ’ L y i ok
2 3
=}
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) Dt ReM VB g Typ Suzep Pis HoupsiMode  Position Range (GHz) D=t FBU VBl vy Tup Suzep Pte  foups/Made  Position
] 6 K M- P h t fhKF i U
High Channel Bandedge Method 1T - Uertical .TST 38915 27 Mar 26814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T862 Amp/CbI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 39.57 PK 32 -24.9 0 46.67 - - 74 -27.33 242 272 \2
3 *2.484 30.09 VB1T 32 -24.9 0 37.19 54 -16.81 242 272 A
4 2.502 30.46 VB1T 32 -24.9 0 37.56 54 -16.44 - - 242 272 A
2 2.518 42.71 PK 32 -24.9 0 49.81 74 -24.19 242 272 A
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I ~UL Fremont — Chamber G 16 Mar 2815 B89:29:54
Rodioted Emissions 3-Meters
Project Number: 15128286
185 Client LG
Config EUT/AC Adopter/Headset
Mode:BT HARM 8PSK 24B2MHz
g5 Tested by:D.Uu
a5
Peok Limit (dBul/m)
75
‘e
~
3 65
[as)
o
~ Avg Limit (dBulU/m)
5|:
=
4 1 T
) , 3
et - 2 =t
35 - i e ol
R R P
25
1 14 18
Frequency (GHz)
Range (@) Tt R VB A Typ Sueep Pio Aoups/fods  Position Range (G Dot R VB g Typ Swesp Pts  ¥oups/Mods  Position
1143 PE  IMG-6) Bk Pur PuglRE futo/Cpled 6081 Inf/MAXH  B-36Bdegs H | 3:3-18 PEA  IN(-6dB) 3Bk Pur Avg(RNS)  Auto/Cpled ISk InP/MXH  G-36Bdegs H
FCC Part!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 20814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.

Page 85 of 104

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
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: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

LOW CHANNEL VERTICAL

UL Fremont - Chamber G 16 Mar 2015 B89:29:54
Rodioted Emissions 3-Meters

. ET?JEQ Number: 15128286
ient LG

Config:EUT/AC Adapter/Headset

Mode:BT HARM 8PSK 2482MHz

95 Tested by:D.Uu

11

85

Peak Limit (dBulU/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)

55

45

onh
oul
o

35

25

1 18 18
Frequency (GHz)

Range (62 Dot RO U fvg Typ Susep Pls ¥5ups/Miode  Position Range (6Hz) Dot RBU VI fvg Tup Sucep Pt Foups/Made  Position

FCC Port!5 Subpart C 248@MHz Spurious Emissions with Avercge Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AF 7862 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.195 37.61 PK 28.9 -26 40.51 - - 74 -33.49 0-360 101 H
4 *1.449 38.19 PK 28.2 -25.7 40.69 - - 74 -33.31 0-360 201 \
2 *3.907 35.36 PK 33.2 -33.9 34.66 - - 74 -39.34 0-360 101 H
6 *11.091 31.45 PK 37.9 -27.3 42.05 - - 74 -31.95 0-360 101 \
5 2.118 37.25 PK 314 -25.1 43.55 - - - - 0-360 101 \
3 8.769 31.85 PK 36 -29.3 38.55 - - - - 0-360 101 H
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AF T862 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.195 43.98 PK3 28.9 -26 46.88 - - 74 -27.12 84 281 H
*1.196 31.62 VB1T 289 -26 34.52 54 -19.48 - - 84 281 H
*3.908 42.03 PK3 33.2 -33.9 41.33 - - 74 -32.67 40 218 H
*3.907 29.65 VB1T 33.2 -33.9 28.95 54 -25.05 - - 40 218 H
*11.092 36.91 PK3 379 -27.3 47.51 - - 74 -26.49 143 193 \%
*11.092 24.99 VBIT 379 -27.3 35.59 54 -18.41 - - 143 193 \
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015
FCC ID: ZNFLS991

MID CHANNEL HORIZONTAL

WWI:UL Fremont - Chamber G 16 Mar 2015 19:13:52
Rodioted Emissions 3-Meters
Project Number: 15128286
185 Client LG
Canfig:EUT/AC Adapter/Headset
Mode:BT HARM 8PSK 2441MHz
a5 Tested by:D.Uu
35
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
@
<
~ Avg Limit (dBuU/m)
55
45
| X ) ™
35 2 Ll A
™ oyl i
o5
1 18
Frequency (GHz)
Ronge (6H) et Rl VB fvg Typ Sueep Plo #ups/fods  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fwps/Mods  Position
13 PEFK IM(-68) Bk Pur Avg(RS)  Auto/Cpled 6081 Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3k Pur Avg(RS)  Auto/Cpled 18k  Inf/MAWH  B-35Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL VERTICAL

UL Fremont - Chamber G 16 Mar 2015 19:13:52
Rodioted Emissions 3-Meters

. ET?JEQ Number: 15128286
ient LG

Config:EUT/AC Adapter/Headset

Mode:BT HARM 8PSK 2441MHz

95 Tested by:D.Uu

11

85

Peak Limit (dBulU/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)

55

45

ol

ES
: DU
B0

35

25

1 18 18
Frequency (GHz)

Range (62 Dot RO U fvg Typ Susep Pls ¥5ups/Miode  Position Range (6Hz) Dot RBU VI fvg Tup Sucep Pt Foups/Made  Position

FCC Port!5 Subpart C 248@MHz Spurious Emissions with Avercge Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AF 7862 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.59 37.02 PK 28.5 -25.5 40.02 - - 74 -33.98 0-360 201 H
3 *1.294 37.91 PK 29 -26 40.91 - - 74 -33.09 0-360 201 \
2 *4.882 33.73 PK 341 -33 34.83 - - 74 -39.17 0-360 201 H
6 *9.079 31.82 PK 36.4 -28.9 39.32 - - 74 -34.68 0-360 201 \
4 5.469 34.49 PK 34.7 -33 36.19 - - - - 0-360 101 \
5 6.963 33.29 PK 35.6 -31.4 37.49 - - - - 0-360 101 \
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AF T862 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.591 44.71 PK3 28.5 -25.5 47.71 - - 74 -26.29 224 171 H
*1.59 31.23 VB1T 28.5 -25.5 34.23 54 -19.77 - - 224 171 H
*4.881 39.74 PK3 34.1 -33 40.84 - - 74 -33.16 45 388 H
*4.882 28.42 VB1T 34.1 -33 29.52 54 -24.48 - - 45 388 H
*9.079 37.99 PK3 36.4 -28.8 45.59 - - 74 -28.41 184 189 \%
*9.08 25.96 VB1T 36.4 -28.8 33.56 54 -20.44 - - 184 189 \%
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber G 16 Mar 2015 10:40:28
Rodioted Emissions 3-Meters

Project Number: 15128286

185 Client LG

Config:EUT/AC Adapter/Headset
Mode:BT HARM 8PSK 2488MHz

11

a5 Tested by:D.Uu
35
Peak Limit CdBuU/m)

75
e
3 5
3 6
@
<
~ Avg Limit (dBuU/m)

55

5 1
4 o R
[PV NIRRT PR ;
P g i LAMW
3 o TR eTTWE T L L it
T ™
25
1 18 18
Frequency (GHz)
Range (61 Dot RBU U fvg Top Susen Pls Houpo/Mode  Position Range GHz) ] U0 fvg Tup Sucep Pto Foups/Made  Position
1-3 PEAK  1M(-6dB 30k Pur BvglRMS Auto/Cpled 60 Inf/MAXH  B-36@degs H 3:318 PEAK  1M(-6dB) 38k Pur Avg(RMS) huto/Cpled 18k Inf/MAXH  B-36Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL VERTICAL

UL Fremont - Chamber G 16 Mar 2015 10:40:28
Rodioted Emissions 3-Meters

. ET?JEQ Number: 15128286
ient LG

Config:EUT/AC Adapter/Headset

Mode:BT HARM 8PSK 2488MHz

95 Tested by:D.Uu

11

85

Peak Limit (dBulU/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)

55

45

onh
aa
om

35

25

1 18 18
Frequency (GHz)

Range (62 Dot RO U fvg Typ Susep Pls ¥5ups/Miode  Position Range (6Hz) Dot RBU VI fvg Tup Sucep Pt Foups/Made  Position

FCC Port!5 Subpart C 248@MHz Spurious Emissions with Avercge Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AF 7862 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m)
4 *1.45 37.98 PK 28.2 -25.7 40.48 - - 74 -33.52 0-360 201 \
2 *5.38 33.98 PK 34.6 -32.4 36.18 - - 74 -37.82 0-360 101 H
3 *9.057 31.01 PK 36.4 -28.4 39.01 - - 74 -34.99 0-360 101 H
1 2.106 36.99 PK 314 -25.1 43.29 - - - - 0-360 201 H
5 3.447 34.74 PK 32.8 -33 34.54 - - - - 0-360 101 \
6 9.71 3113 PK 37 -28 40.13 - - - - 0-360 101 \
PK - Peak detector
RADIATED EMISSIONS
Frequency Meter Det AF T862 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.45 45.34 PK3 28.2 -25.7 47.84 - - 74 -26.16 220 193 \%
*1.449 34.25 VB1T 28.2 -25.7 36.75 54 -17.25 - - 220 193 \
*9.056 37.79 PK3 36.4 -28.3 45.89 - - 74 -28.11 331 281 H
*9.057 25.73 VB1T 36.4 -28.4 33.73 54 -20.27 - - 331 281 H
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

9.3. ADDITIONAL TESTS (PHONE WITH SMART COVER)

9.3.1. BASIC DATA RATE GFSK MODULATION (WORST CASE)

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL

HﬂUL FREMONT, 3m Chaomber 7 Apr 2815 18:43:16
4]

Rodioted Emissions 3-Meters
Project Number: 15128286
180 Client LG
ConfigEUT u/ smart case
Mode:BT
ag Tested by:5.Tran
88 -
B Peak imit (dBulU/m>
[}
T 70
0
N
C
2 68
- Avg Limit (dBul/m
3
~
3 56
[a5)
o
S | ) s ™
408 4
TR DI 3 e
el () WM M’ i
38 R
28
1 18 18
Frequency (GHz)
Ronge (6H) D VW fvg Typ Sueep Pls #ups/Mode  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fwps/Mads  Position
1:1-3 PEFK IM(-38) Bk LogPur(Video) Auto/Cpled 6081 InfMPXH  B-3Bdegs H | 3:3-18 PERK  1H(-38) 3k Log-Pu(ideo) Auto/Cpled 16k  Inf/MAMH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120286-E2
MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

MID CHANNEL VERTICAL

| WQUL FREMONT, 3m Chamber 7 Apr 2815 18:43:16
Rodioted Emissions 3-Meters
Project Number: 15128286
180 Client LG
Config:EUT w/ smart case
Mode:BT
ag Tested by:S. Tran
88 -
Peal imit dBul/m?J
5 79
"
C
[
= 66 -
2 Avg Limit (dBulU/n
g s
2 58
z -
: &
L T et i e e e R T T 1T T T ah i SLALLUAAENEEEE
i
368
28
1 18
Frequency (GHz)
Ronge (6H) e VB fvg Typ Sueep Pls #ups/fods  Fosition Range (Gliz) Det U VB fvg Tup Sweep Pts  Fwps/Mods  Position
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 1.295 33.44 PK 29.8 -23.8 39.44 - - 74 -34.56 0-360 100 H
2 1.987 33.52 PK 315 -23.2 41.82 - - - - 0-360 200 Vv
3 3.809 3221 PK 331 -31.2 34.11 - - 74 -39.89 0-360 200 H
4 6.165 31.75 PK 353 -29.8 37.25 - - - - 0-360 200 H
5 6.308 30.94 PK 35.4 -29.8 36.54 - - - - 0-360 100 Vv
6 7.019 30.37 PK 35.6 -28.9 37.07 - - - - 0-360 200 Vv

PK - Peak detector
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REPORT NO: 15120286-E2

MODEL NUMBER: LG-LS991, LS991, LGLS991

DATE: APRIL 20, 2015

FCC ID: ZNFLS991

9.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

QEUL Fremont,5m Chamber A

16 Mar 2815 17:82:09

Project Number: 15128286

Radioted Emissions - 3 Meters

B85 Client:LG
Config:EUT/AC Adaptor/Headset
Mode:BT Worst Case

75 Tested by:D.Uu

6‘:

55

45y aPR e TABUY /)

(dBulU/m)

35

25

1 ;WW

38 160

Frequency (MHz)

1800

Range (MHz)
1 E*ZEB

Det RBl UBW fAvg Typ Sueep Pis  #Sups/Mode Position Range (MHz) Det. RBY UBW Avg Tup Sueep
PERK  12Bk(-6dB) 1M Lug—gmr(deenb B01s/MHz 4881 Inf/MAXH  B-36fdegs H 3:200-T060 PEAK  128k(-6dB) 1M Lag*gwr(U\deD) BA1s/MHz

Pts  #Sups/Made Position
8301 Inf/MAXH  B-36Bdegs H

BLE BL1G_2448.DAT 38915 15 Jul 20814

Rev 9.5 22 Jul 20814
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015

MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991
VERTICAL PLOT
9KUL Fremaont,5m Chamber A 16 Mar 2815 17:02:09
Rodiated Emissions - 3 Meters
- Project Number: 15128286
8 Client:LG
Config:EUT/AC Adoptor/Heodset
Mode:BT Worst Cose
75 Tested by:D.Uu
61:
55
3 |
~
3 45 APk T CdB LU WY
[as}
Z
35 3
W
2;‘”"““”“*"'. N "
Yy 7 S SRR ST 9+ | s A
o ” 4 -
15 Wi . | ) #
Sl SRR
30 180 18688
Frequency (MHz)
Rurv‘g‘e (MHz) Det RBl \‘)EU fAvg Typ Sueep . ﬁ‘ts #5wps/"7r1‘5 PD\SMWH , Run‘g‘e“(Nﬂz) ‘Det , RBY . UB‘U Qv‘g Tup . ‘Sweep“ Pt‘s |5w‘ps(7‘?de Pnsi‘tiun
BLE BL1G_2448.DAT 385815 15 Jul 2814 Rev 9.5 22 Jul 20814
BELOW 1 GHz TABLE
Marker Frequency Meter Det AF T899 Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 47.425 50.72 PK 12.1 -31 31.82 40 -8.18 0-360 100 Vv
1 47.595 43.93 PK 12 -31 24.93 40 -15.07 0-360 401 H
4 88.4375 38.19 PK 10.4 -30.6 17.99 43.52 -25.53 0-360 100 Vv
2 199.8725 31.45 PK 15.6 -29.7 17.35 43.52 -26.17 0-360 100 H
5 205.1 32.94 PK 15.1 -29.6 18.44 43.52 -25.08 0-360 100 H
PK - Peak detector
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

6 WORST EMISSIONS

LINE1PLOT

UL Fremont, CA CE FKoom 16 Mor 2815 18.:45:49
: i : ol i Conducted RFI Uoltage

| ‘ | | ; Project MNo: 15128286
EE pr e Client Mame:LG
| ; | | [ : : Maodel/Device EUT + Chorger + HS

182

: : : : : Test VUolt/Freq: 128U/6BHz, BLE
IS S—— A S Test By:G. Escano

R

)]
na

e e GER B o 858

dBul) Line-L1
[@]]
ra

5 1 ' 10 L

Frequency (MHzD
Ferge (HHz) REALAEL Reffttn  Deb/fwg Typ  Sweep Fts  #ims/Node Forge (MHz) RELAUBL Refffttn  Det/fvg Typ  Suesp Fis 15gpasfode  Lobe
11538 k(-G - @A Pl s BkHz BBIT 1ARIT

BLE AC Line DAT Rev 9.5 26 Feb 2815

LINE 1 RESULTS
Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 (dB)
(dBuV) dBuVvV Class B QP Class B
Avg

1 .501 35.74 Pk 3 0 36.04 56 -19.96 - -

2 474 24.04 Av A4 0 24.44 - - 46.44 -22

3 1.2975 40.57 Pk .2 1 40.87 56 -15.13 - -

4 1.2885 24.86 Av .2 1 25.16 - - 46 -20.84

5 2.211 43.85 Pk .2 1 44.15 56 -11.85 - -

6 2.1975 29.07 Av .2 1 29.37 - - 46 -16.63

7 3.444 41.88 Pk .2 1 42.18 56 -13.82 - -

8 3.444 27.52 Av .2 1 27.82 - - 46 -18.18

9 13.2405 46.12 Pk .2 2 46.52 60 -13.48 - -

10 13.434 30.53 Av .2 .2 30.93 - - 50 -19.07

11 15.108 46.53 Pk 3 .2 47.03 60 -12.97 - -

12 15.0855 30.65 Av 3 2 31.15 - - 50 -18.85
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REPORT NO: 15120286-E2 DATE: APRIL 20, 2015
MODEL NUMBER: LG-LS991, LS991, LGLS991 FCC ID: ZNFLS991

LINE 2 PLOT

UL Fremont, CA CE Room 16 Mor 2815 18:8%:49
: : : ol ' Conducted RFI Uoltage

: Project No:1DIzBZ86
N Client Mome:LG
: Model/Device EUT + Chorger + HS

H Test Uolt/Freq: 12BU/68Hz, BLE
.......... Test BH:G. Escono

dBul) Line-L2

‘15‘ I ‘ 1 I I I 1@ I 36
Frequency (MHzD

Renge CHHz) REWAVBL Refffittn  Det/fwg Ty Sneep Fts #imsfiode|  Rorge tiiz) FEU/EN Ref/fttn  Det/fvg Typ  Sueep Fts 43upasbode  Lote

BELE AC Line.DAT Rev 9.5 26 Feb 2815

LINE 2 RESULTS
Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 283 Reading Part 15 (dB) Part 15 (dB)
(dBuVv) dBuVv Class B QP Class B
Avg

13 4785 31.72 Pk 4 0 32.12 56.37 -24.25 - -
14 474 25.19 Av A4 0 25.59 - - 46.44 -20.85
15 .87 35.55 Pk 3 0 35.85 56 -20.15 - -
16 .8925 19.18 Av 3 0 19.48 - - 46 -26.52
17 2.112 37.96 Pk .2 1 38.26 56 -17.74 - -
18 2.112 20.21 Av .2 1 20.51 - - 46 -25.49
19 4.1235 37.82 Pk .2 1 38.12 56 -17.88 - -
20 411 18.97 Av .2 1 19.27 - - 46 -26.73
21 4.425 38.8 Pk .2 1 39.1 56 -16.9 - -
22 4.425 21.35 Av .2 1 21.65 - - 46 -24.35
23 13.4295 40.86 Pk .2 .2 41.26 60 -18.74 - -
24 13.3845 22.52 Av .2 .2 22.92 - - 50 -27.08
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