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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC

EUT DESCRIPTION: GSM/WCDMA/LTE PHONE WITH BT & DTS WLAN b/g/n
MODEL.: LG-L61AL, L61AL, LGL61AL

SERIAL NUMBER: 510KPFX00155, 510KPJP00156, 510KPBF00157
DATE TESTED: NOVEMBER 24 - DECEMBER 5, 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

UL Verification Services Inc. By: Tested By:
e .
AT - 7
dfn@:iwu_j A er A

DAN CORONIA JUSTIN KO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WiSE PROJECT LEAD WISE LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
PENG ZHANG

CONSUMER TECHNOLOGY DIVISION
WIiSE OPERATION MANAGER
UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013 FCC
CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 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
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] ChamberC [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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 18000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: 12/28/2015

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE PHONE WITH BT & DTS WLAN b/g/n

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MH2z)

2402-2480 BLE 0.48 1.12

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 0.24 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.
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT

AC Adapter LG MCS-02WRE N/A N/A
Earphone LG N/A N/A N/A
/0 CABLES

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

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

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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DATE: 12/28/2015

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 T Number |Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 130 09/01/16
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 477 06/10/16
Antenna, Horn, 18GHz EMCO 3115 59 11/18/16
Antenna, Horn, 18GHz ETS Lindgren 3117 345 03/03/16
Antenna, Horn, 18GHz ETS Lindgren 3117 136 03/03/16
Antenna, Horn, 18GHz ETS Lindgren 3117 863 04/10/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 (88 04/07/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/22/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHz Keysight N9030A 908 03/03/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHzKeysight N9030A 907 01/07/16
EMI Test Receiver, 9 KHz to 7 GHz Rohde & Schwarz|ECSI7 284 09/10/16
Peak Power Meter Agilent / HP E4416A 84 01/26/16
Peak / Average Power Sensor Keysight E9327A 117 03/09/16
LISN, 30 MHz FCC 50/250-25-2 24 01/16/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 160 CNR
Low Pass Filter 5GHz Micro-Tronics LPS17541 417 05/04/16
High Pass Filter 6GHz Micro-Tronics HPS17542 893 04/25/16
High Pass Filter 3GHz Micro-Tronics HPS17543 898 04/25/16

Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
CLT Software UL UL RF Ver 1.0, Feb 2, 2015
Antenna Port Software UL UL RF Ver 3.7, Nov 12, 2015
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7. SUMMARY
FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
15.247 RSS-247 . ]
@) 5921 Occupied Band width (6dB) >500KHz Pass 0.645 MHz
2.1051, | pog 947 5.5 |Band Edge / Conducted -20dBc Pass | -50.73dBm
15.247 (d) Spurious Emission Conducted
15.247 RSSS£;2447 TX conducted output power <30dBm Pass 0.48 dBm
15.247 R8582'2247 PSD <8dBm Pass -31.62 dBm
15.207 (a) | RSS-GEN 8.8 |AC Power Line conducted Section 10 Pass | 60.16 dBuV
emissions )
15.205, | RSS-GEN Radiated
15.209 8.9/7 Radiated Spurious Emission < 54dBuV/m Pass |38.35 dBuv/m

*Indicates restricted band worst case
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DATE: 12/28/2015

8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period |Duty Cycle Duty Duty Cycle 1/T
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
BLE 0.393 0.625 0.628 62.79% 2.02 2.548
DUTY CYCLE PLOTS
% Agilent 19:48:27 Mow 38, 2015 L [Freg/Channel
APv3.7(111215),43575, Conducted C a Mkrl -625.1 ps
Ref 18 dBn #htten 28 dB 0.879 dB egfé’@t&%g red
#Peak = . z
Log —
16 7 = StartFreq
dB/ 4 2.44000000 GHz
Dffst
i? Stop Freq
bl | 2.44000000 GHz
CF Step
5.00000800 MHz
#PRvy Auto Man
Center 2.440 800 GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz  Sweep 1.967 ms (1601 pts) || ggge@%gggsﬁg
Marker Trace Type # Hxiz Amplitude i
1R ¢1) Tine 723.2 pe -21.98 dBn
1 1) Ti -E25.1 .85 o ‘ ;
3 1) Tine 723.2 EE -21.98 dBm UnSlgnaI Tra&'}i
3o 1y Time -392.5 ps 20,13 dB =
NOTE: --
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8.2. 6 dB BANDWIDTH
LIMITS

FCC 815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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6 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
# Agilent 19:47:52 Now 38, 2015 L Measure
APY3.7(1112155,43575, Conducted C a Mkrl 645 kHz
Ref 16 dBm Atten 18 dB 3.110 dB Meas Off
#Peak |
Log |
ég/ = 5 Channel Power|
Channel Frequency 6 dB Bandwidth Dftst [
dB’ i
(MHZ) (MHZ) o Occupied BH
7.4
Low 2402 0.645 o oop
. #PAvg
Middle 2440 0.657 20
. v1os2 Multi Carrier
High 2480 0.655 93 g; Power
£ Power Stat
50k CCDF
Swp
Center 2.407 890 GHz Span 1 WAz hore
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
|
MID CHANNEL HIGH CHANNEL
% Agilent 19:40:46 Nov 30, 2915 L Measure # Agilent 20:50:59 o 38, 2015 L Freg/Channel
APw3.7(111215),43575, Conducted C & Mkrl 657 kHz| AP3.7(111215),43575, Conducted C a Mkrl 655 kHz
Ref 18 dBm Arten 10 dB 0.442 dB Meas OFff Ref 18 dBn Arten 10 dB 8.545 o ||, Center Freq
#Peak #Peak 2 GHz]
Log ‘ ‘ Log
10 13 ! 1 18 StartFreq
& | $ P Channel Power| | g, Fe s 2 47550000 Gz
Offst Offst
ig_g . }jg3 Stop Freq
o Occupied BH o 2.43050890 GHz
5.2 -8.8
CF Step|
fg:vg ACP fg‘vg 106.060000 kHz
A M
20 28 (dun =
VL sz Multi Carrier vl 52 | Freq Offset,
53 F Power 53 FS 8. Hz
AR AR | I ———————
£ Power Stat £ Signal Track
>50k CCDF 50k 0 Ot
Swp Sup " —
More
Center 2.440 000 GHz Span 1 MHz 1 of 2 Center 2.480 000 GHz Span 1 MHz
#Res BH 100 kHz +UBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 prs)
|
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8.3. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
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99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

% Agilent 13:48:21 Nov 38, 2015

L Measure

Ch Freq
Occupied Bandwidth

2.482 GHz

Averages: 20 I

]
Trig Free Meas Off

| Channel Power]

0, H APw3.7¢111215,43575, Conducted C
Channel Frequency 99% Bandwidth pu L 7 Longuce
#Samp T I | I I j
(MHz) (MHz) Lo N N Occupied BH
¥ AR T e TR P
Low 2402 1.054 4B/ 5 i <
L Dffst N — ACP|
DI 11k | TR wate corrter
H | I I I
High 2480 1.045 Center 2.402 088 GHz Span 2 Wiz Pover
#Res BH 18 kHz #YBH 51 kHz #Sweep 100 ms (1891 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
1.8537 MHz * dB  -26.00 dB
Transmit Freq Error  11.888 kHz 1!10{3
® dB Bandwidth 1.272 MHz* i
|
MID CHANNEL HIGH CHANNEL
% Agilent 19:41:21 Nov 38, 2915 L Measure # Agilent 20:51:36 Nov 30, 2015 L Measure
| | ]
Ch Freq 2.44 GHz Trig Free Meas Off Ch Freq 2.48 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 | Occupied Bandwidth Auverages: 20 |
Channel Power!| | Channel Power]|
APw3.7(111215),43575, Conducted C APY3.7(1112155,43575, Conducted C
Ref 18 dBm #Atten 20 dB Ref 16 dBm #Atten 28 dB
#Samn Occupied BH #Samp I ] Occupied BH
Log Log | |
16 < 18 -
4B/ X = dB/ = r=
Offst — ACP | lofrs: | I, — o ACP
18.3 I I 18.3 |
dB | HHI ! — dB A —
} i i ‘ Multi Carrier i i i | ‘ | | Multi Carrier|
Center 2,446 803 GHz Span 2 Wz Power Center 2,480 08 GHz Span 2 HHz Power
#Res BH 18 kHz #UBH 51 kHz #5ween 100 ms (1061 prs) #Res BH 18 kHz #JBH 51 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pwr  93.00 % CCDF|
1.8511 MHz ® dB  -26.00 dB 1.0452 MHz % dB -26.00 dB
Transmit Freq Error  7.168 kHz 1M0{g Transmit Freq Error  9.568 kHz 1'10{3
® dB Bandwidth 1.265 MHz* 0 ® dB Bandwidth 1.255 MHz* °
| |
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8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r03 spectrum
analyzer.

RESULTS
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8.4.1. OUTPUT POWER PLOTS

TEST RESULT TABLE LOW CHANNEL
3% Agilent 19:48:51 Mov 30, 2815 L Freq/Channel
Mkrl 2.401 79 GHz Center Freg
I;:;kzﬁ dBm Atten 20 dB -0.83 dBm 5 10260000 GHa
Lag
16 Start Freq
N - dB/ 1 2.40050008 GHz
ch | Frequency | Output Power | Limit | Margin Dffst
anne 18.3
(MHz) (dBm) (dBm) (dB) 4B Stop Freq
2.49350008 GHz
Low 2402 -0.83 30 -30.83 CF Step
A 390.000000 kH
Middle 2440 0.48 30 -29.52 || |#au lsuto i
High 2480 -2.28 30 -32.28 ML $2 Freq Offset
$3 FC R Hz
AR
£f:
F%jn Signal Track
Swp 0n 0t}
Center 2.402 000 GHz Span 3 MHz
#Res BH 3 MHz #\BH § MHz Sweep 1 ms (101 pts)
|
MID CHANNEL HIGH CHANNEL
# Agilent 19:42:21 Now 38, 2015 L Freqg/Channel 3% Agilent 28:52:16 Now 38, 2915 L Freq/Channel
Mkrl 2.439 88 GHz ¢ F Mkrl 2.479 76 GHz ¢ F
Ref 20 dBm Atten 20 dB 0.48 dBm enter Freq Ref 28 dBm fitten 20 dB -2.28 dBm enter Freq
2.4 GHz 2.4 GHz
Peak Peak
Log Log
16 . Start Freq 18 Start Freq
dB/ & 2.43850080 GHz| dB/ 1 2.47850008 GHz
Offst Offst @
5%‘3 Stop Freq §§3 Stop Freq
2.44150000 GHz| 2.43150008 GHz
CF Step| tep
390.000088 kHz 300.000000 kHz
#PAvg (Aut Man #PAvg [Futs Man
ML 52 | Freq Offset, ML $2 Freq Offset,
83 FC @, Hz| 53 FC B. Hz|
AA L AA
£(Fn Signal Track £db: Signal Track
FTun FTun
Sup | on Ot Swp On Off]
|
Center 2.440 B8O GHz Span 3 MHz Center 2.480 608 GHz Span 3 MHz
#Res BH 3 MHz #UBH & MHz Sweep 1 ms (101 pts) #Res BH 3 MHz #BH § MHz Sweep 1 ms (181 pts)
|
NOTE:
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REPORT NO: 15122343-E3V2

FCC ID: ZNFL61AL

DATE: 12/28/2015

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered

as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.2
Middle 2440 -0.27
High 2480 -2.61
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r03.

RESULTS
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

8.6.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

e Agilent 13:37:50 Dec 3, 2015 R T |Freg/Channel
Mki1 2.401 980 GHz Certer F
Rel 20 dBm #Atten 20 dB -32.96 dBm erier Freq
iPeak 240200000 GHz
Log
10 Stant Freq
dB/ 2.40150000 GHz
Channel Frequency PSD Limit Margin e
S Stop Freq
dB
(MHz) (dBm) (dBm) (dB) o 2.40250000 GHz
8.0
dBm S 100 nnn(m;nFm E:‘ED
Low 2402 -32.96 8 -40.96 | | |epavg s 100 000000 itz |
\oulo an
Middle 2440 -31.62 8 -39.62 V1 52 Freq Cifset
53 FC 0.00000000 Hz
High 2480 -35.8 8 -43.8 ™
1»50k Signal Track
Swp Cn cf
Center 2.402 000 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)
|
T Agilent 13:39:52 Dec 3, 2015 R T |Freg/Channel i Agllent 13:43:19 Dec 3, 2015 R T |FregChannel
Mkr1 2.439 980 GHz Carter F Mki1 2.479 980 GHz Certer F
Rel 20 dBm #Atten 20 dB 31.62 dBm erier Freq Rel 20 dBm #Atten 20 dB -35.80 dBm erier Freq
4Peak 244000000 GHz iPeak 248000000 GHz
Log Log
10 Stait Freq 10 Stant Freq
dB/ 2.43950000 GHz dB! 2.47950000 GHz
Ofist Oflst
1.4 1.4
dB Stop Freg B Stop Freg
ol 2.44050000 GHz ol 2.48050000 GHz
8.0 8.0
dBm : CF Step dBm CF Step
100.000000 kHz T 100.000000 kHz
#PAvg Auto E #PAvg < Auto @
V1 52 Freq Gitset V1 52 Freq Ciset
S3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA AA|
ult): uff):
1=50k Signal Track 1250k Signal Track_
Swp on cf Swp on cf
Center 2.440 000 GHz Span 1 MHz Center 2.480 000 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pis) #Res BW 3 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)
|
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

8.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

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.

RESULTS
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REPORT NO: 15122343-E3V2
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DATE: 12/28/2015

8.7.1. BANDEDGE AND SPURIOUS EMISSIONS

3% Agilent 19:43:55 Now 38, 2915 L Measure A Agilent 19:52:39 Now 38, 2015 L Measure
APw3.7(111215),43575, Conducted C Mkrz 2.400 88 GHz APY3.7(1112155,43575, Conducted C Mkrd  25.645 GHz
Ref 28 dBm Atten 26 dB -58.37 dBm Meas Off| Ref 26.26 dBm #Atten 20 dB -53.486 dBm Meas Off
Peak #Peak |
Log Log Py
10 Channel P Le Channel P
4B/ annel Power =y annel Power,
Offst Offst
18.3 18.3
dB Occupied BH dB Occupied BW
ol . ol .
—20.2 P -26.2
dBm dBm AN p 5 !
| ot ]
Center 2.400 66 GHz Span 18 MHz . . Start 30 MHz Stop 26.666 GHz . .
#Res BH 100 khz #UBH 308 kHz Sweep 1 ms (1001 prsy || I c:;:;:; wRes BH 160 kiz WEH 300 kHz  Sweep 2437 5 (3192 proy || I CF?;:::E
Marker  Trace Type W s Ainplituda Marker  Trace Type ¥ faie Fmplitude
1 1 Freg 2398 81 BHz 5.5 dEm 1 &5 Freq 2,482 GHz -1.01 dEn
2 s Frea 2.488 BB BHz -E5.37 dEm Power Stat 2 Jes Frag 4,284 GHz -£2.23 dBn Power Stat
3 1) Fi 7.266 GH: -62.35 dBi
CCDF 4 1) F:::; 25.645 BH: -53.48 HE: CCDF]
More More
1lof2 lof2
| |
Agilent 19:44:12 Nov 38, 2915 L Measure # Agilent 19:45:18 Wov 38, 2015 L Measure
APw3.7(111215),43575, Conducted C Mkrl 2.440 81 GHz APY3.7(1112153,43575, Conducted C Mkrd 1.755 GHz
Ref 28 dBm Rtten 28 dB -0.16 dBm Meas Off Ref 26.26 dBm #Atten 28 dB —-50.733 dBm Meas Off
Peak #Peak |
Log Log i
19 Channel Power| 10 Channel Power|
dB/ dB/
Offst Offst
18.3 18.3
dB Occupied BH dB Occupied BH
ul} Dl 4
-20.2 -20.2 Qo B 3
dBm dBm & . i ]
| prEp— ] -
ML 52 . : Start 30 MHz Stop 26.008 GHz . :
$3 Fo Multi CS;QZF wRes BM 100 kHz WEN 300 Kz Sweep 2480 5 (8192 pesy || TTNE CF‘,’;:::F
Jara) Marker  Trace Type ¥ Axis Anplitude
£05: 1 1) Freg 2.448 GHz -8.89 dBn
: Power Stat H Jes Freg 4,250 GHz -52.85 dBn Power Stat
50k 3 ) F 7.320 GH -62.75 dE
Swp CCDF 4 1) FIEZ' 1.755 EH; -5a.73 uaz CCDF|
Hore More
Center 2.440 66 GHz Span 18 MHz 1 of 2 1 of 2
#Res BH 100 kHz +UBH 300 kHz Sweep 1 ms (1001 prs)
| |
Agilent 20:54:44 Now 38, 2015 L Measure # Agilent 20:55:41 Now 39, 2015 L Heasure
APw3.7(111215),43575, Conducted C Mkrz 2.483 58 GHz APw3.7(111215),43575, Conducted C Mkrd 25.642 GHz
Ref 28 dBm Ftten 28 dB ~61.31 dBm Meas Off Ref 28.26 dBm #Atten 20 d§ ~53.541 dBm Meas Off
Peak #Peak |
Log Log |
Lo Channel Power| Lo : Channel Power|
dB/ dB/
Offst Dffst
18.3 18.3
dB Occupied BW dB Occupied BH
ul} ol 4
-20.2 -20.2 —
dBin dBm it i
ACP a ACP
| s s B e e
Center 2.483 50 GHz Span 18 MHz . . Start 30 MHz Stop 26.009 GHz . .
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 prs) || MIH c:;u:: #Res BH 100 kHz WIBH 300 Kz Sweep 2482 5 (3192 proy || T c;;:::i
Marker  Trace Type W Axis Amplitude Marker  Trace Type ¥ Axis Anplitude
1 1y Freq 2.483 56 GHz -61.31 dBm 1 1) Freq 2.488 GHz -4.58 dBn
2 [€H) Freq 2.483 58 GHz -61.31 dBu Power Stat 2 ) Freq 4,968 GHz -63.36 dbn Power Stat
3 L F 7.448 GH -£3.18 dE
CCOF 4 &8 Fraq 251642 Gita Z£3754 B CCDF
More More|
1of 2 1of 2
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REPORT NO: 15122343-E3V2

FCC ID: ZNFL61AL

DATE: 12/28/2015

9. RADIATED TEST RESULTS

9.1.
LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. 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 add duty cycle factor for average
measurements. Duty cycle factor = 10 log (1/x). For example: DCF = 10log (1/0.626)=2.03dB
(Spectrum Analyzer round it up to 2 dB)

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
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9.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL Fremont,5m Chomber B 3 Dec 2815 14:18:10

Restricted Bandedge

- Project Number: 15122343
1t Client:L6 Electronics
ConfigiEUT+HS+Charger
Made :BLE_BE_2482MHz
195 Tested by:J. Ko

95 -
, f

Peak Limit CdBuU/m)

75

CdBulU/m)

6!:
55 Average Limit (dBulUym> /} \\
\ P

35 ﬁ}w"«’wwf") S———

-
PR T m— m."@émwmﬁmmum |

2.31 18 .5MH=z/ 2.415
Frequency (GHz)

Range (GHz) REU/UBU  Ref/Attn Det/Avg Type Suacp Pls  #swps/fode Fosition Range (GHz) RBU/UBU  Ref/Attn Det/Avg Type 5ups/Mode  Position
1:2.3172.415 1M(-6B) /3 167/18  PEAK/Par Aug(RHS)  Zdmsec(futo) 8081  MAXH 300 degs 369 | 2:2.3172.415 IHC-68)/3M 167/ AUER/Piar Bug(R 18BTAVG

Sueep Pts
MS 2Bmsec(futo)  BEA! 308 degs H

Low CH Bandedge - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AFT345 Amp/Chi/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 34.2 Pk 32 -21.9 0 443 - - 74 -29.7 300 369 H
2 *2.389 36.8 Pk 32 -21.9 0 46.9 - - 74 -27.1 300 369 H
3 *2.39 235 RMS 32 -21.9 2.02 35.62 54 -18.38 - - 300 369 H
4 *2.389 25.56 RMS 32 -21.9 2.02 37.68 54 -16.32 - - 300 369 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
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VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 3 Dec 2815 14:27:03
Restricted Bandedge
= Project Number: 15122343
[ Client:LG Electronics
Config:EUT+HS+Charger
Mode:BLE_BE_2482MHz
195 Tested by:J- Ko
gl:
85
< Peak Limit CdBuU/m) ‘
> 7l: 1
J I
a5}
el
- |
65 |
[
l
=| Averaoge Limit (dBuU/m) I \
5 - / \
\
2 /
45 m R— 2 m m | Moy Aot ! M PIRTARRE I
iR T " " . e Lol il W
43 }
35 e
2.31 14.5MH=/ 2.415
Frequency (GHz)
Range (6Hz) REU/VBN  Ref/Attn Dst/Avg Tpe Sueep Pis #owps/fods Position Renge (GHz) REWUBN  Ref/Attn Det/Avg Typs Seeep Pts  H5ups/fode  Position
i 415 1M dB) a AK v ) ac ) 24 3
Rev 9.5 24 Jun 2815

Low CH Bondedge — U.TST 363915 12 Jun 2615

VERTICAL DATA

Marker Frequency Meter Det AFT345 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 34.12 Pk 32 -21.9 0 44.22 - - 74 -29.78 249 369 \
2 *2.336 37.24 Pk 31.7 -21.9 0 47.04 - 74 -26.96 249 369 \
3 *2.39 24.52 RMS 32 -21.9 2.02 36.64 54 -17.36 - - 249 369 \
4 *2.389 25.08 RMS 32 -21.9 2.02 37.2 54 -16.8 - - 249 369 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZRUL Fremont,5m Chamber B 3 Dec 2015 13:57:01
Restricted Bondedge
= Project Number: 15122343
1 ClientiLG Electronios
Conf ig:EUT+HS+Charger
Mode:BLE_BE_2488MH=z
185 Tested by:J- Ko
gl:
/[\
85
: |
~ / \ Peak Limit (dBulU/m2
> 7l:
3 !
@
65 {
/“ “\ Average Limit (dBuU/m)
55 [
\ ‘\L >
45 Kl b WMM / \ s Al AL ik L sobbblssi bt il b b A b A
/ a
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REUVBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fods  Position Renge (GHz) REWUBN  Ref/Attn Det/Avg Tuyps Sueep Pt H5ups/fode  Position
1:2.46°2.563  IMC-6dB)/A 1G7/18 PEAK/Pur Avg(RMS)  2msec(hutc) BOAI  MAKH 05 degs 143 | 2:2.4672.563  IMC-6B)/3M  187/18  AUER/Par Avg(RMS) 2BnsecChutc) 981 1BBTAUG 85 degs H
High CH Bondedge — H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 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 *2.484 36.57 Pk 325 -21.8 0 47.27 - - 74 -26.73 85 143 H
2 *2.488 37.96 Pk 325 -21.9 0 48.56 - - 74 -25.44 85 143 H
3 *2.484 25.37 RMS 325 -21.8 2.02 38.09 54 -15.91 - - 85 143 H
4 *2.484 25.63 RMS 325 -21.8 2.02 38.35 54 -15.65 - - 85 143 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Choamber B 3 Dec 2815 14:87:33
Restricted Bandedge
= Project Number: 15122343
[ Client:LG Electronics
Config:EUT+HS+Charger
Mode:BLE_BE_248BMHz
195 Tested by:J- Ko
95
= I
& n
I
G \‘
~ ( Peak Limit (dBulU/m2
3 75 |
5
@
o
65
Average Limit CdBuU/m)
55
i \
|\ :
45 sttt oyt TIATYRTN. SRS oo bt s b ool m
i A v ¥ y u y "
‘ 4
3 !
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU  Ref/Attn Det/fvg Tupe Suaep Pls  #owps/fode Fosition Range (6Hz) RBUABU  Ref/Attn Det/Avg Type Sucep Pte ¥5ups/fode Position
62.563  1H(-6dB) a K/ Par- Aug(RHS) ac(uto) 1 .
High CH Bondedge - U.TST 38915 12 Jun 2015 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 Amp/Chl/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 34.95 Pk 325 -21.8 0 45.65 - 74 -28.35 170 381 \
3 *2.484 24.52 RMS 325 -21.8 2.02 37.24 54 -16.76 - 170 381 \
4 2.519 25.59 RMS 32,6 -21.9 2.02 3831 54 -15.69 - - 170 381 \
2 2.539 37.28 Pk 32,6 -21.9 0 47.98 - - 74 -26.02 170 381 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1:UL Fremont,5m Chomber B 3 Dec 2815 11:15:25
Rodioted Emissions 3-Meters
= Project Number: 15122343
18 ClientiL6 Electronics
Config EUT+HS+Charger
Mode:BLE_HARM_2482MHz
este J. Ko
5 Tested by:J. K
8C
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o ;N
~ Avg Limit (dBulU/m)
5|:
45 | "
w"‘h 3 2 L
. 3 S
WM L G hand
35 " i Py b
Wiy g Y v
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/BU  Ref/fttn Dot/fvg Tups Suacp Pla  #wps/fode Fosition Range (GHiz) RBUUBH  Ref/Attn Det/Avg Tupe Swesp Pts Fups/fiods Position
1:1-3 IHC-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7msec(uto) 6881 HAXH B-368degs H | 3:3-18 MG-68)/30%  BI/B  PERK/Par MvgRMS)  STdnsec(huto) 18k HANH B-360degs H
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

LOW CHANNEL VERTICAL

| 1‘:UL Fremont,5m Chomber B 3 Dec 2815 11:15:25
Rodioted Emissions 3-Meters
= Project Number: 15122343
18 ClientiL6 Electronics
Config EUT+HS+Charger
Mode:BLE_HARM_2482MHz
95 Tested bg:J. Ko
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
T
~ Avg Limit (dBuU/m)
5|:
4
45 @
5 6
35 o) o
o5
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Det/fvg Tuype Suacp Pla ¥owpe/fode Fosition Range (Gfi2) REWABW  Ref/Attn Det/Avg Tupe Sueep Pts  Fups/fods  Position
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15122343-E3V2 DATE: 12/28/2015
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LOW CHANNEL DATA
TRACE MARKERS

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 *4.737 33.94 Pk 343 -30.7 0 37.54 - - 74 -36.46 0-360 101 \
4 2.051 36.69 Pk 321 -24.4 0 44.39 - - - - 0-360 101 \%
1 2.114 36.77 Pk 317 -24.4 0 44.07 - - - - 0-360 102 H
6 6.26 3332 Pk 355 -31.2 0 37.62 - - - - 0-360 101 \
3 8.978 30.62 Pk 36 -26.8 0 39.82 - - - - 0-360 199 H
2 10.319 29.22 Pk 37.4 -25.4 0 41.22 - - - - 0-360 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
*4.739 42.12 PK2 343 -30.7 0 45.72 - - 74 -28.28 332 258 Vv
*4.738 29.9 MAv1 343 -30.7 2.02 35.52 54 -18.48 - - 332 258 Vv
2.05 43.72 PK2 321 -24.4 0 51.42 - - 74 -22.58 360 101 Vv
2.051 31.99 MAv1 321 -24.4 2.02 41.71 54 -12.29 - - 360 101 Vv
2.113 44.59 PK2 317 -24.4 0 51.89 - - 74 -22.11 360 101 H
2.113 32.12 MAv1 317 -24.4 2.02 41.44 54 -12.56 - - 360 101 H
6.26 41.49 PK2 355 -31.2 0 45.79 - - 74 -28.21 332 102 \
6.26 29.48 MAv1 355 -31.2 2.02 35.8 54 -18.2 - - 332 102 \
8.977 37.57 PK2 36 -26.8 0 46.77 - - 74 -27.23 360 199 H
8.98 26.15 MAv1 36 -26.9 2.02 37.27 54 -16.73 - - 360 199 H
10.318 25.18 MAv1 374 -25.4 2.02 39.2 54 -14.8 - - 360 101 H
10.32 36.56 PK2 374 -25.3 0 48.66 - - 74 -25.34 360 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15122343-E3V2
FCC ID: ZNFL61AL

DATE: 12/28/2015

MID CHANNEL HORIZONTAL

UL Fremont,5m Chomber B

3 Dec 2815 12:54:29

115

185

Rodioted Emissions 3-Meters

Project Number: 15122343

g5

ClientiL6 Electronics
Conf ig:EUT+HS+Charger
Mode :BLE_HARM_2448MHz
Tested by:J. Ko

85

75

Peak Limit (dBulU/m)

65

(dBulU/m)

Avg Limit (dBuU/m)

55

45

WW“

35

25

MMWWW

o
U TR T il

18

Frequency (GHz)

18

Range (612 REUUB  Ref/Attn Dst/Avg Tupe Sueep
1-3 NC-68)/3  187/18  PEAK/Par Avg(RMS)  TTmsec(futo) £2A1

Pis ¥ows/Mods Fosition
HAKH B-368degs H | 3

Range (GHz) REWUBU  Rof/Attn  Dot/Avg Tupe Sweop
T IHC-6cB)/3k 818 PEAK/Pur Avg(RMS)  STnsec(f

Pts  ¥5ups/fode Fosition
uto) 18k HAKK B-36ddegs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2015

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 32 of 45

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701l
FAX: (510) 661-0888




REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

MID CHANNEL VERTICAL

| 1‘:UL Fremont,5m Chomber B 3 Dec 2815 12:54:29
Rodioted Emissions 3-Meters
= Project Number: 15122343
18 ClientiL6 Electronics
Config EUT+HS+Charger
Mode:BLE_HARM_244BMHz
95 Tested bg:J. Ko
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
T
~ Avg Limit (dBuU/m)
5|:
= 4
4 2 E
5 G
35 VNP e
o5
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Det/fvg Tuype Suacp Pla ¥owpe/fode Fosition Range (Gfi2) REWABW  Ref/Attn Det/Avg Tupe Sueep Pts  Fups/fods  Position
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *7.494 3235 Pk 353 -29.3 0 38.35 - - 74 -35.65 0-360 199 H
4 1.997 36.1 Pk 323 -245 0 43.9 - - - - 0-360 199 \
1 2.032 36.8 Pk 322 -245 0 445 - - - - 0-360 102 H
5 5.337 3271 Pk 34.4 -30.8 0 36.31 - - - - 0-360 199 \%
2 6.604 33.24 Pk 36 -30.8 0 38.44 - - - - 0-360 199 H
6 8.971 30.85 Pk 36 -26.7 0 40.15 - - - - 0-360 199 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity

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

*7.494 39.08 PK2 353 -29.3 0 45.08 - - 74 -28.92 36 129 H

*7.496 27.42 MAv1 353 -29.3 2.02 35.44 54 -18.56 - - 36 129 H
1.996 321 MAv1 323 -24.5 2.02 41.92 54 -12.08 - - 359 198 Vv
1.998 43.83 PK2 323 -24.5 0 51.63 - - 74 -22.37 359 198 \
2.031 32.08 MAv1 32.2 -24.5 2.02 41.8 54 -12.2 - - 359 101 H
2.032 43.72 PK2 32.2 -24.5 0 51.42 - - 74 -22.58 359 101 H
5.336 40.41 PK2 34.4 -30.8 0 44.01 - - 74 -29.99 36 198 \
5.336 29.18 MAv1 34.4 -30.8 2.02 34.8 54 -19.2 - - 36 198 \
6.604 29.41 MAv1 36 -30.8 2.02 36.63 54 -17.37 - - 359 198 H
6.606 40.41 PK2 36 -30.8 0 45.61 - - 74 -28.39 359 198 H
8.97 37.76 PK2 36 -26.7 0 47.06 - - 74 -26.94 36 198 Vv
8.972 26.32 MAv1 36 -26.8 2.02 37.54 54 -16.46 - - 36 198 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

HIGH CHANNEL HORIZONTAL

| 1‘:UL Fremont,5m Chomber B 3 Dec 2815 13:24:36
Rodioted Emissions 3-Meters
= Project Number: 15122343
18 ClientiL6 Electronics
Config: EUT+HS+Charger
Mode:BLE_HARM_248BMHz
95 Tested by:J. Ko
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
S i
~ Avg Limit (dBuU/m)
5|:
45 ‘M
o vy
MWM““M* . F T
35 i — =
o5
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Dot/fvg Tuype Suacp Plo  ¥oupe/fode Fosition Range (Gli2) REWABH  Ref/Attn Det/Avg Tupe Sueep Pts Fups/Mods  Position
13 INC-6d8)/3k  17/18  PEAK/Pur Avg(RMS)  7Tmsec(Puto) 6601 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par MvgRMS)  STdnsec(huto) I8k HAXH B-360degs H
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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 35 of 45

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: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

HIGH CHANNEL VERTICAL

| 1‘:UL Fremont,5m Chomber B 3 Dec 2815 13:24:36
Rodioted Emissions 3-Meters
= Project Number: 15122343
18 ClientiL6 Electronics
Config EUT+HS+Charger
Mode:BLE_HARM_248BMHz
95 Tested bg:J. Ko
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
T
~ Avg Limit (dBuU/m)
5|:
4
45 O ‘
5
2 fat
3|: ,,,,,
o5
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Det/fvg Tuype Suacp Pla ¥owpe/fode Fosition Range (Gfi2) REWABW  Ref/Attn Det/Avg Tupe Sueep Pts  Fups/fods  Position
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

HIGH CHANNEL DATA
TRACE MARKERS

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 *7.731 31.63 Pk 355 -28.1 0 39.03 - - 74 -34.97 0-360 101 \
4 1.994 37.03 Pk 323 -24.5 0 44.83 - - - - 0-360 101 \%
1 2 36.91 Pk 323 -245 0 44.71 - - - - 0-360 101 H
2 6.805 31.83 Pk 359 -30 0 37.73 - - - - 0-360 101 H
3 7.921 32.66 Pk 35.6 -29.1 0 39.16 - - - - 0-360 101 H
6 9.659 29.75 Pk 36.7 -26.4 0 40.05 - - - - 0-360 199 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)

*7.729 38.88 PK2 35.5 -28.2 0 46.18 - - 74 -27.82 164 384 Vv
*7.73 27.08 MAv1 355 -28.1 2.02 36.5 54 -17.5 - - 164 384 \
1.992 3221 MAv1 323 -24.5 2.02 42.03 54 -11.97 - - 360 101 \
1.996 44.4 PK2 323 -24.5 0 52.2 - - 74 -21.8 360 101 \
1.998 43.49 PK2 323 -24.5 0 51.29 - - 74 -22.71 360 101 H
1.998 32.24 MAv1 323 -24.5 2.02 42.06 54 -11.94 - - 360 101 H
6.804 28.23 MAv1 35.9 -30 2.02 36.15 54 -17.85 - - 360 101 H
6.805 39.69 PK2 35.9 -30 0 45.59 - - 74 -28.41 360 101 H

7.92 28.28 MAv1 35.6 -29.1 2.02 36.8 54 -17.2 - - 360 101 H
7.922 39.63 PK2 35.6 -29.1 0 46.13 - - 74 -27.87 360 101 H
9.659 26.14 MAv1 36.7 -26.4 2.02 38.46 54 -15.54 - - 164 200 Vv
9.66 36.93 PK2 36.7 -26.4 0 47.23 - - 74 -26.77 164 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 37 of 45

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: 15122343-E3V2
FCC ID: ZNFL61AL

DATE: 12/28/2015

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

:UL Fremont,5m Chamber A

5 Dec 2815 15:06:47

9
Rodioted Emissions - 3 Meters
= Project Number: 15122343
8 Client:LG
Config: EUT+AC Charger+HS
Mode :BLE_Below 1Ghz
75 Tested by:K.Kedida
6:
5:
/E ’7
~
E 45 QPR T CaB U 7m T
o
35
3
25 | i

e

WW’ W%MM

!

36

1068
Frequency (MHz)

RELI/ VU Ref/Attn  Det/Avg Tupe

Range CHHz) r
1:36-208 128kC-60B)/1H 97/18 PEAK/LogPar—Video

1088

B Ref/ftin  Det/fvg T

Sueep Pts #ups/Mode FPosition Range (Hz) REU/U g Type Sueep Pts  #5ups/flode FPosition
Insec(huta) 4981 MAXH 6-368degs|  3:208-1088 128k(-6B2/IM 97718 PEAK/LogPur-Video 3msec(fute) 8031  MAXH € 30degs H

FCC Port 15 Subpart C 3@-1@@@MHz . TST 3@3815 15 Jul 2814

Rev 9.5 24 Jun 2815
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

VERTICAL PLOT

9:UL Fremont,5m Chamber A 5 Dec 2015 15:86:47
Rodicted Emissions - 3 Meters
85 PPgJeDt Number : 15122343
Client:LG
Config: EUTAC Charger+HS
Mode :BLE_Below 1Ghz
75 Tested by:K.Kedida
65
5:
/E ’7
~
abg 45 PRt taguv/m?
o
35
4 5
Py o, sl
o5 ) £ M 5 .
N L 4 X, i
‘ \ J ™,
y / ", e
15 y i “1 [ mmn — HM‘ HHl ! b dp
W T e e L 7
i
5
36 [zLE] 1868
Frequency (MHz)
Range (HHz) REU/UBU  Ref/Attn Det/fvg Tpe Suzep Pts  #oups/Mods  Fosition Range (HHz) RBW/UBH  Ref/Attn Dst/fvg Tups Sueep Pts  foups/liode Fosition
2:38-208 128k(-68)/1H  97/10  PEAK/LogPur—Video Inoec(Auta) 4881  HAXH B-368degs | 4:208-1068 2Bk(-EB/ M 97/18 PEAK/LogPur—Video Jmsec(huto) 8881  HAKH 8-35ddege
FCC Port 15 Subport C 38-1888MHz . TST 3915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *108.8163 31.57 Pk 16.4 -30.5 17.47 43.52 -26.05 0-360 399 H
4 34.8025 39.48 Pk 21.7 -31.2 29.98 40 -10.02 0-360 101 Vv
5 57.7525 49.62 Pk 111 -30.9 29.82 40 -10.18 0-360 101 Vv
1 57.9225 43.51 Pk 111 -31 23.61 40 -16.39 0-360 299 H
3 198.385 41.81 Pk 16.3 -30 28.11 43.52 -15.41 0-360 100 H
6 198.385 38.5 Pk 16.3 -30 24.8 43.52 -18.72 0-360 101 \
8 624.4 27.87 Pk 233 -28.4 22.77 46.02 -23.25 0-360 199 \
7 629.4 29.11 Pk 235 -28.5 24.11 46.02 -21.91 0-360 299 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

10. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-05 66 to 56 56 to 46
05-5 56 46
5-30 60 50

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 C63.10.

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: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

6 WORST EMISSIONS

LINE 1 PLOT
18] UL Fremont, CA CE Room 1 Dec 2815 23:24:48
Conducted RFI Uoltage
Project No:15122343
9l Client Noame:LG
Mode | /Device  EUT+Ac Charger+HF
Test Volt/Freqg:120U/68Hz BLE
s Test By:K Kedida
71
- |
- b
: i\\g
S5 \“‘—\
3 2\/ \/‘\ T CISPR 23 Clash B Puvg
=)
g 0L AV a, I
g
3 8
31 9 1
VLA T N
21 4 lh bt IM\WJ
vy Wy
T
15 1 g 34
Frequency (MHz]
Range (Hz) REU/UBH Ref/ftin  Det/fivg fode Suarp Fis  ¥awps]  FRenge (M) REU/UEH Ref/Atin  Det/fivg flods Sweer Fis  ¥oups/He
11,1538 Ihi-5d8) /- B PR As/A kK €835 1/
BT_ACFL.DAT 1 14 May 2815 Rev 9.5 26 Moy 2815

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

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .1545 58.86 Pk 13 0 60.16 65.75 -5.59
2 .1545 44.46 Av 13 0 45.76 - - 55.75 -9.99
3 .195 53.74 Pk 1 0 54.74 63.82 -9.08
4 .204 37.84 Av 9 0 38.74 - - 53.45 -14.71
5 .393 44.46 Pk A4 0 44.86 58 -13.14
6 4065 32.02 Av A4 0 32.42 - - 47.72 -15.3
7 .762 43.56 Pk 3 0 43.86 56 -12.14
8 762 31.28 Av 3 0 31.58 - - 46 -14.42
9 1.617 43.05 Pk 2 1 43.35 56 -12.65
10 1.6215 30.51 Av .2 1 30.81 - - 46 -15.19
11 19.23 46.9 Pk 3 .2 47.4 60 -12.6
12 19.2255 30.6 Av 3 2 31.1 - - 50 -18.9

Pk - Peak detector

Av - Average detection
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REPORT NO: 15122343-E3V2 DATE: 12/28/2015
FCC ID: ZNFL61AL

LINE 2 PLOT
191 UL Fremomt, CA CE Room 1 Dec 2815 23:24:48
Conducted RFI Usltage
Project Noi15122343
9l Client Name;LG
Mode | /Device  EUT+Ac Charger+HP
Test Uolt/Freq:128U/68Hz BLE
g Test By K Kedida
71
[
N 6 .
s CISPR 22 Clase B QP
C
a5
3
= s\ T CISFR 23 Clazs & g
15
3 41 = =}
VL e by
Vo Y i)
\ 7* ! w u
21 /\ {\ ?{ I\I J\'\ }\ MH hAn MJI TN [T iy MM‘L
\/\/\/ VVUU\J" oY ' W T aa \
IR
VT X
.15 1 g 368
Frequency (MHz)
Ronge (MHz) REUAJEN Ref/fttn  Det/fvg Hode Sweep Pts  #5ups| Ronge (HHz) REU/UBL Ref/Attn  Detdfvg Hode Sueep Pts  #Sups/Moc
2:.15-38 Ik (-6dE) /- 62718 Phe/fiv As/4 Skhz 6632 1/WRIT
ET_ACPL.DAT 1 14 Moy 2615 Rev 9.5 26 Moy 2615

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

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 2&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg

13 .1545 46.42 Pk 1.4 0 47.82 65.75 -17.93
14 195 27.82 Av 1 0 28.82 - - 53.82 -25
15 .195 41.57 Pk 1 0 42.57 63.82 -21.25
16 .195 27.82 Av 1 0 28.82 - - 53.82 -25
17 .393 36.02 Pk A4 0 36.42 58 -21.58
18 .393 24.19 Av A4 0 24.59 - - 48 -23.41
19 735 39.3 Pk 3 0 39.6 56 -16.4
20 735 27.09 Av 3 0 27.39 - - 46 -18.61
21 1.563 38.39 Pk 2 1 38.69 56 -17.31
22 1.563 25.55 Av 2 1 25.85 - - 46 -20.15
23 16.629 35.72 Pk 3 2 36.22 60 -23.78
24 16.6245 22.85 Av 3 2 23.35 - - 50 -26.65

Pk - Peak detector

Av - Average detection
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