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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
EUT DESCRIPTION: CDMA/LTE PHONE WITH BT & DTS WLAN b/g/n

MODEL.: LGL62VL, L62VL, LG-L62VL
SERIAL NUMBER: 511KPWQO000233, 511KPXV000234, 511KPKN0002299, 511KPUU000230
DATE TESTED: NOVEMBER 24 — DECEMBER 3, 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:

A

DAN CORONIA

CONSUMER TECHNOLOGY DIVISION
WIiSE PROJECT LEAD

UL VERIFICATION SERVICES INC

Porgs

Tested By:

-

PENG ZHANG

CONSUMER TECHNOLOGY DIVISION
WiSE OPERATION MANAGER

UL VERIFICATION SERVICES INC

KIYA KEDIDA

CONSUMER TECHNOLOGY DIVISION
WIiSE LAB ENGINEER

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 for
FCC, 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
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
X] 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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a CDMA/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 Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 8.92 7.80
2402 - 2480 Enhanced 8PSK 9.26 8.43

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 8.7.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 0.24dBi.

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 7 of 65

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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

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
/O CABLES

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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DATE: 12/14/2015

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 GHZ Keysight 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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DATE: 12/14/2015

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 20 dB Occupied Band width N/A Pass 1.323 MHz
2.1051, Band Edge / Conducted
15.247 (d) RSS-247 5.5 Spurious Emission -20dBc Pass -48.06 dBm
15.247 RSS-247
(b)(1) 542 TX conducted output power <21dBm Pass 9.26 dBm
15.247 RSS-247 . .
(2)(1) 512 Hopping frequency separation > 25KHz Conducted Pass 1 MHz
More than 15
15.247 RSS-247 . non-
(2)(1) i) 514 Number of Hopping channels overlapping Pass 79 channels
channels
15.247 RSS-247
(2)(1) i) 514 Avg Time of Occupancy < 0.4sec Pass 0.2304 s
15.207 (a) | RSS-GEN 8.8 |AC Power Line conducted Section 10 Pass | 46.61dBuV PK
emissions Radiated
15.205, RSS-GEN . . L
15.209 8.9/7 Radiated Spurious Emission < 54dBuV/m Pass 40.66 dBuVv/m
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only

PROCEDURE

ON TIME, DUTY CYCLE

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)
GFSK 2.884 3.755 0.768 76.80% 1.15 0.347
8PSK 2.885 3.745 0.770 77.04% 1.13 0.347
DUTY CYCLE PLOTS
GFSK 8PSK
3% Agilent 14:08:22 Nov 25, 2015 L Measure # Agilent 14:44:31 Now 25, 2815 L Measure
APw3.7(111215),45258, Conducted B a Mkr3 3755 ms APw3.70111215),45258, Conducted B a Mkr3  3.745 mg|
Ref 30 dBm Atten 30 dB 2050 dB Meas Off| | |Ref 28 dBn Atten 20 dB -1.255 dB Meas Off
#Peak I #Peak [ oq] 1 = [
Log R T 5 Log o <
ig/ Channel Power ég/ Channel Power
Offst Offst
10.6 165
dB Occupied BH dB Occupied BW
v ACP #hva ACP
Center 2.441 8600 GHz Span @ Hz . . Center 2.441 000 GHz Span B Hz . .
Res BH & MHz WJBH 56 MMz Sweep 8.533 mo (1001 proy || M CF?{,(JZ; Res BH § MHz WEH 50 Mz Sweep 8.267 ns (1001 pro) || TNH c:;:::::
Marker  Trace Type ¥ Axic fAnplitude Marker  Trace Type W Axis Amplitude
(5] Time 597.3 ps 8.26 dBm 1R [ Time E28.3 ps B.42 dBm
la 1y Time 2.884 me B8.12 dB Power Stat 1a 1) Time 2.885 ms B8.94 db Power Stat
5 oal e e e Faree ob CCOF A R 555 e Sovee ap CCDF
More More
10af2 1af 2
| |
NOTE: --
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8.2. 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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8.2.1. GFSK 20 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
# Agilent 13:17:18 Mo 25, 2015 L Freg/Channel
APY3.7(1112155,45258, Conducted B a Mkrl 942 kHz Center Freq
Egia%(@ dBm Atten 18 dB 0064 dB 5 10290000 G
Log
. 18 Start Freq
Channel Frequency 20 dB Bandwidth a8/ 2.46100090 GHz
St iR 1
< o]
(MHZ) (MHZ) aga Stop Freq
2.49309000 GHz|
Low 2402 0.942 Dl
- B CF Step|
Middle 2441 0.930 WPug 200900003 iz
. 28 I futo e
ngh 2480 0.944 g% 2523 Freq Dffset|
@ Hz
Worst 0.944 e | I————
F>50k Signal Track
Sup | on Ot
Center 2.402 BB6 GHz Span 2 MHz
#Res BH 22 kHz #YBH 65 kHz Sweep 4 ms (1001 pts)
MID CHANNEL HIGH CHANNEL
% Agilent 14:08:55 MNov 25, 20815 L Measure # Agilent 14:36:00 Now 25, 2015 L Measure
APw3.7(111215),45258, Conducted B a Mkrl 938 kHz| APY3.7(111215),45258, Conducted B a Ml 944 kHz
Ref 18 dBm Rtten 19 dB —0.097 dB Meas Off Ref 16 dBm Atten 18 dB #.151 dB Meas Off
#Peak ‘ #Peak ]
Log | Log |
Lo | Channel Power| Lo Channel Power|
dB/ dB/
0ffst 1R by Offst " .
18.6 16.6 <& &
dB Occupied BW dB Occupied BH
ul} )
aéE.l aé?.&)
m m
WP ACP v ACP
28 28 y
VL sz Multi Carrier V1 52 Multi Carrier
S3 F Power| S3 FS Power
AR AA
f;;)@k Power Stat géiﬁk Power Stat
CCDF] CCDF
Swp Sip
Center 2,441 009 GHz Snan 2 Wiz 1"‘0’{2 Center 2.460 030 Gz Span 2 Wiz 1"‘;{‘3
#Res BH 22 kHz +UBH 68 kHz Sweep 4 ms (1001 prs) #Res BH 22 kHz #\JBH 68 kHz Sweep 4 ms (1001 prs)
| |
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8.2.2. GFSK 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

# Agilent 13:18:26 Wow 25, 2015 L Measure
|
Ch Freq 2.482 GH=z Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
0, H | Channel Power]|
Channel Frequency 99A) BandW|dth APY3.7(1112155,45258, Conducted B
Ref 18 dBm #Atten 20 dB
(MHz) (MHz) soans i j— —] Occupied BH
g
Low 2402 0.908 1) o g e
" dB/ [ I, AN LA Wl
Middle 2441 0.896 oftac (il ACP
i dB’ 7]
H Igh 2480 0.895 — ‘ | Multi Carrier,
Power
Center 2.482 066 GHz Span 2 MHz
Worst 0.908 #Res BH 30 kiz WUBH 81 iHz__<neep 100 s 1001 i) s
ower Stat|
Occupied Bandwidth Occ BH % Pwr  95.00 % CCDF|
9@8.1751 kHz x dB -20.00 db
Transmit Freq Error  -1.186 kHz ll'lofrg
% dB Banduidth §15.513 kHz* v
|
MID CHANNEL HIGH CHANNEL
s Agilent 14:03:51 Nov 25, 2015 L Measure % Agilent 14:36:44 Now 25, 2015 L Measure
| | ]
Ch Freq 2.441 GHz Trig Free Meas Off Ch Freq 2.48 GHz Trig Free Meas Off|

Averages: 20 I

Occupied Bandwidth

Occupied Bandwidth

Averages: 20 I

Channel Power|

APy3.7(111215),45258, Conducted B

| Channel Power]|

APv3.7(111215),45258, Conducted B

% dB Bandwidth 913.392 kHz*

Ref 18 dBm #ftten 20 dB Ref 16 dBn #Atten 20 dB
#3amn I ] I Occupied BH #Samp ] I ] ] Occupied BH
Log P L T PR | Log | } |
16 R e 1a N3 VLY %«
dB/ 11l dB/ Fikli I
offse (M2 Ty ACP) | Nofest [0 TR ] ACP
166 |1 Il 10.6 [
B T — B ] —
[ | | | | Muiti carrier EEEILEEE || Muiti Carrier
Center 2.441 008 GHz Span 2 Mz Power Center 2.430 000 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) #Res BH 39 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pwr  93.00 % CCDF|
895.9839 kHz x dB -20.60 &5 894.5919 kHz x dB -20.00 db
Transmit Freq Error  -4.635 kHz 1"‘;{2 Transmit Freq Error  -1.684 kHz 1"‘;{3

% dB Bandwidth 922.176 kHz*
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8.2.3. 8PSK 20 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
# Agilent 14:54:50 Wov 25, 2015 L Measure
APY3.7(1112155,45258, Conducted B a Mkrl 1.293 MHz
Ref 16 dBm Atten 18 dB #.599 dB Meas Off
#Peak
Log | |
n 10
Channel Frequency 20 dB Bandwidth dB/ channel Power
5t
105 P 5
(MHZ) (MHZ) dB Occupied BH
Low 2402 1.293 Aos
. dBm
Middle 2441 1.263 WPhug ACP
. 28
ngh 2480 1.323 v os2 Multi Carrier,
S3FS Power
Worst 1.323 i
; Power Stat
50k cCOF
Swp
Center 2.407 880 GHz Span 3 Mz 1"‘;{3
#Res BH 22 kHz #YBH 68 kHz  Sweep 5.933 ms (1061 pts)
|
MID CHANNEL HIGH CHANNEL
s Agilent 14:44:58 Nov 25, 2015 L Measure % Agilent 15:62:45 Nov 25, 2015 L Measure
AFV3.7(111215), 45258, Condusted B a Mkrl 1.263 Mhz APu3.7(111215%,45258, Conducted B a Merl 1.323 MHZ
Ref 18 dBm Rtten 19 dB -0.222 dB Meas Off Ref 16 dBm Atten 18 dB 0.246 dB Meas Off
#Peak #Peak ]
Log | Log | |
Lo { Channel Power| Lo I Channel Power|
dB/ dB/
Offst 10" i Offst
1e.6 § 186 15 i
dB Occupied BW dB el ) Occupied BH
ul} ol
Qéa.a ;‘;BES.?
il I
WP ACP v ACP
28 28
vl 52 Multi Carrier V1 52 Multi Carrier,
S3 F Power| S3 FS Power
AR AA
f;;)@k Power Stat géiﬁk Power Stat
CCDF] CCDF
Swp Sip
Center 2,441 009 GHz Snan 3 Wiz 1"‘0’{2 Center 2.460 030 Gz Span 3 Wiz 1"‘;{‘3
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts) #Res BH 22 kHz #JBH 68 kHz  Sweep 5.933 ms (1001 pts)
| |
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8.2.4. 8PSK 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
# Agilent 14:56:09 Mo 25, 2015 L Measure
[ ]
Ch Freq 2.482 GH=z Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
% B H | | Channel Power]|
Channel Freq Uency 99A) a ndW|dth APY3.7(1112155,45258, Conducted B
Ref 18 dBm #Atten 20 dB
(MHz) (MHz) tSamp N Occupied BH
0g W™ TR
Low 2402 1.186 18 70 e
N dB/
Middle 2441 1.179 Dt ACP
. B bbb LA [ 1] [LLELIL AP
H |gh 2480 1. 182 O | ___I _._____1_ - __+__. ___I_ Multi Carrier|
Center 2.4@25@@ ;‘Iz T—suan 3 MHzi Power
Worst 1.186 #Res BH 30 kiz WEH 91 kHz__ #Sween 108 ma (1091 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  95.00 % CCDF|
1.1857 MHz x dB -20.00 dB
Transmit Freq Error  -2.546 kHz ll'lofrg
% dB Bandwidth 1.265 MHz* v
|
MID CHANNEL HIGH CHANNEL
i Agilent 14:46:21 MNov 25, 20815 L Measure ¥ Agilent 15:93:31 Naw 25, 2015 L Measure
| | ]
Ch Freq 2.441 GHz Trig Free Meas Off Ch Freq 2.48 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power!| | Channel Power]|
APw3.7(111215),45258, Conducted B APY3.7(1112155,45258, Conducted B
Ref 18 dBm #Atten 20 dB Ref 16 dBm #Atten 28 dB
#3amn I } Occupied BH #Samp ] I ] Occupied BH
Log FYrE 1A FLTE Wi Log | | ‘0
18 => R 18 4
dB/ &8/ > <
Offst ACP | ofes: ACP
18.6 " 18.6 Ly TN
dB Ll f TP dB bt L il I [ ] | Joad
L] | | PEE| Multi carrier i1l ,77+7 I J | 77{7 | Al Multi carrier
L : . . Power L | . : : I Power
Center 2.441 G608 GHz Span 5 MHz Center 2.480 B8O GHz Span & MHz
#Res BH 30 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) #Res BH 39 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pwr  93.00 % CCDF|
11790 MH=z ® dB  -20.60 dB 1.1818 MHz x dB -20.00 dB
Transmit Freq Error  -4.733 kHz 1M°{2 Transmit Freq Error  -4.984 kHz ll‘lofrg
® dB Bandwidth 1.261 MHz* v ® dB Bandwidth 1.278 MHzx v
| |
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8.3. 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

HOPPING FREQUENCY SEPARATION PLOT

# Agilent 23:55:41 Nov 25, 2015 L Measure

APw3.7(1112157,45256, Conducted C & Mkrl 1.088 MHz
Fef @ dBm Atten 10 dB -0.12 dB Meas Off
#Peak | 1R

Log

ig/ Channel Power

Occupied BH

fill

ACP|

#PAvy

Ml 52 Multi Carrier

53 FC Power

AR
f%)n Power Stat
CCDF

Swp

Center 2,441 580 GH: Span 5 MHz
#Res BW 366 kHz #BH 916 kH=z #5weep 1 5 (1001 prs)

BER

NOTE: Hopping Frequency Separation is 1 MHz
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8.4. 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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8.4.1. NUMBER OF HOPPING CHANNELS PLOTS

Number of Hopping Channels (100 MHz Span)

Number of Hopping Channels (30 MHz Span, 1* Segment)

# Agilent 23:40:40 Nov 25, 2015 L Measure # Agilent 23:16:19 Nov 25, 2015 L Measure
APY3.7(111215),45258, Conducted C APY3.7(111215),45258, Conducted C
Ref 26 dBm Atten 28 dB Meas Off Ref 26 dBm Atten 28 dB Meas Off
#Peak | #Peak |
Lo || | Lo |
18 | 18
B/ Channel Power| B/ Channel Power|
Offst Offst
16 16
dB Occupied BH dB Occupied BH
ul} ul}
-11.8 2.9
dBm dBm
ACP ACP
LoAy #PAvg
ML 52 Multi Carrier ML 52 Multi Carrier
53 FC Power 53 FC Power
AR AA
ﬁﬁ)ﬂ Power Stat ﬁﬁ)ﬂ Power Stat
CCDF CCDF
Swp Swp
Start 2390 00 OHz Stop 2,499 08 GHz hore Center 2.415 B8 GHz Span 30 Wz hore
#Res BH 1 MHz #UBH 1 MHz Sweep 20 ms (1081 pts) #Res BH 300 kHz #UBH 300 kHz Sweep 20 ms (1081 pts)
| |
Number of Hopping Channels (30 MHz Span, 2 “ Segment) Number of Hopping Channels (30 MHz Span 3" Segment)
3 Agilent 23:27:33 Mow 25, 2015 Measure % Agilent 23:33:81 Moy 25, 2015 Measure
APY3.7(111215,45258, Conducted C APY3.7(111215,45250, Conducted C
Ref 28 dBm Atten 20 dB Meas Off| Ref 26 dBm Atten 28 dB Meas Off|
#Peak | #Peak
Log | Log ‘ |
19 il 14 !
4B/ Channel Power| ey Channel Power|
Offst Offst
16 16
dB Occupied BH dB Occupied BH
ul} ul}
2.8 2.5
dBm dBm
WP ACP v ACP
ML 52 Multi Carrier, ML 52 Multi Carrier
83 FC Power| 83 fC Power
AA AA
£(bx Power Stat Eck: Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 2445 6 GHz Span 30 Mz 1”‘0’{3 Center 2.475 06 GHz Span 30 Mz 1”‘0’{3
#Res BH 300 kHz #UBH 3606 kHz Sweep 20 ms (1001 prs) #Res BH 300 kHz #UBH 360 kHz Sweep 20 ms (1001 pts)
|
NOTE: --

Page 20 of 65

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15122333-E2V1 DATE: 12/14/2015

FCC ID: ZNFL62VL

8.5. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)

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

AVERAGE TIME OF OCCUPANCY

Number of :
il Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.37 32 0.1184 0.4 -0.2816
DH3 1.64 14 0.2296 0.4 -0.1704
DH5 2.88 8 0.2304 0.4 -0.1696
s I\IPuurInst::*esrigf AL s Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.37 8 0.02960 0.4 -0.3704
DH3 1.64 3.5 0.05740 0.4 -0.3426
DH5 2.88 2 0.05760 0.4 -0.3424

NOTE: --
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PULSE WIDTH and NUMBER of PULSES in 3.16 SECONDS PERIOD PLOTS

DH1 - PULSE WIDTH DH1 - NUMBER OF PULSES
3 Agllent 00:32:21 Moy 26, 2015 R T [Freq/Channel % Agllent 23:56:41 Nov 25, 2015 L Measure
AFY3.7(111215) 46260, Conducted C AMKi1 370 us Certer F APv3.7(111215),45256, Conducted C
erter Freq
#R:ieazg dBm Atten 20 dB 0.98 dB 2 49100000 Ghiz Egii dBm Atten 18 dB | Meas Off
Log Log | | | |
10 Stait Freq 18 1 1 1 i
4B/ =2 244100000 GHz s/ [l L 1 w L [|Channel Pover
Offst —
16 Stop Freq T T
a8 244100000 GHz ol Occupled BH
CF Step géﬁ“
b 1.00000000 MHz WP i H ACP
9 (Auto Man
w1 s2) Freq Cifset vl os2 Multi Carrier
s3 FSWWWW 0.00000000 Hz 53 FS Power
AA| il AR
uff): | £
Signal Track Power Stat
FTun on i FTun || CCDF
| I ||—
—
" More
Center 2.441 000 GHz Span 0 Hz Center 2.441 888 GHz Span @ Hz 1of 2
Res BW 1 MHz #VBW 1 MHz Sweep 10 ms (1001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 3.2 s (1091 pts)
Copyright 2000-2010 Agilent Technolagies | Copyright 2000-2010 Agilent Technologies |
DH3 - PULSE WIDTH DH3 - NUMBER OF PULSES
i Agllent 00-34:23 Ney 26 2015 R T [FregChannel % Agilent 23:57:48 Nov 25, 2015 L Measure
AFv37(111215) 45260, Conducted C AMki1 164 ms Certer F APY3.7(111215).45258, Conducted C
erter Freq
#Rpelazg dBm Atten 20 dB 0.07 dB 2 49900000 Ghi Egiai dBm Atten 18 dB | Meas Off
Log 1= 2 Log |
10 T Stail Freq 1@ i
dB/ 244100000 GHz dB/ Channel Power|
Offst
18 Stop Freq
dB S i
2.44100000 GHz ol Occupied BW
CF Step géﬁs
spavg 1.00000000 MHz +pive [T ACP
e i I il L
W1 52 Freq Ciiset i s2 Multi Carrier|
53 RS, . L el 53 F3
v T A "ﬁ“ W 0.00000000 Hz b Power
uff): | £
Signal Track Power Stat
FTun o2 ot I || CCDF|
| I ||—
—
" More
Center 2.441 000 GHz Span 0 Hz Center 2.441 888 GHz Span @ Hz 1 of 2
Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (1001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 3.2 5 (1001 pts)
Copyright 2000-2010 Agilent Technolagies | Copyright 2000-2010 Agilent Technologies |
DH5 - PULSE WIDTH DH5 - NUMBER OF PULSES
% Agilent 00:35:568 Nev 26, 2015 R T |Freg/Channel % Agilent 23:59:53 Moy 25, 2015 L Measure
AFv3.7(111215),45250, Conducted C AMk1 283 ms Certer F APw3.7(111215),45250, Conducted C
I erter Freq
#Rglazg dBm Atten 20 dB 0.07 dB 2 44100000 Gtz Eséai dBm Atten 18 dB | Meas Off
Log = = Log |
10 Stail Freq 1@ ]
dB/ 244100000 GHz dB/ Channel Power|
Offst
1 Stop Freg
dB S i
2.44100000 GHz o Occupied BW
-125
crstep| | fagm |11 LI
1.00000000 MHz M ACP
#PAvg Auto Man #PAvgy | |
Il | L
w1 s2) " 4 Freq Cffset v 52 Multi Carrier
s3 FSWWWWW% o ]| 000000000 H 83 FS Power
an Wi - AR L
n(i): _ £(f)
Signal Track Power Stat
FTun on i FTun | | CCDF
|
 —
More|
Center 2.441 000 GHz Span 0 Hz Center 2.441 008 GHz Span @ Hz 1 of 2
Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (1001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 3.2 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologies |
NOTE: --
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8.6. OUTPUT POWER

LIMIT
§15.247 (b) (1)
The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

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
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8.6.1. GFSK OUTPUT POWER PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

%t Agilent 14:23:41 Dec 3, 2015 R T |Freg/Channel
Mkr1 2.401 86 GHz Certer F
Rel 20.8 dBm #Atten 20 dB 8.29 dBm erier Freq
APeak 2.40200000 GHz
Log
10 Start Freq
2 g dB/ 2.39700000 GHz
Frequency Output Limit | Margin || |ois
Channel 114 Stap Freq
(MHz) | Power (dBm) [ (dBm) | (dB) a5 S sop Fieq
Low 2402 8.29 21 -12.71 CF Step
apavg 1.00000000 MHz
Middle 2441 8.92 21 -12.08 Auto Yan
B m sz Freq Ciiset
High 2480 6.44 21 -14.56 53 FC 000000000 11z
AA|
- a(f):
Worst 8.92 12.08 F‘T),m Signal Track
Swp On ¢if
Center 2.402 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz #5weep 1 ms (1001 pts)
|
% Agilent 16:35:07 Dec 2, 2015 R T [Freg/Channel 3t Agilent 16:41:44 Dec 2. 2015 R T |Freg/Channel
Mkr1 2.440 92 GHz Cerler F Mkr1 2.479 90 GHz Certer F
erter Freq erter Freq
:;L:E.s dBm #Atten 20 dB B.92dBm || 00 GHe :::L:ﬁ.ﬁ dBm #Atten 20 dB B44dBm || 0000 Ghe
Log 1 Log
10 Stait Freq 10 Stant Freq
dB/ 2.43600000 GHz dB/ 2.47500000 GHz
Offst Ofist
14 114
dB Stop Freg dB Slop Freq
2.44600000 GHz 2.48500000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
#PAvg Auto @ #PAvg Auto %
52 Freq Cfiset M1 52 Freq Ciset
S3 FC 0.00000000 Hz 83 FC 0.00000000 Hz
AA AA
a(f): a(i): _
FTun Signal Track FTun Signal Track
Swp On Cf Swp On of
Center 2.441 00 GHz Span 10 MHz Center 2.480 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz #Sweep 1 ms (1001 pis) #Res BW 3 MHz #VBW 3 MHz #Sweep 1 ms (1001 pts)

NOTE:
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8.6.2. 8PSK OUTPUT POWER PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

%% Agilent 16:47:36 Dec 2, 2015 R T |Freg/Channel
Mkr1 2.401 91 GHz Certer F
Rel 20.8 dBm #Atien 20 dB 7.86 dBm erier Freq
APenk 2.40200000 GHz
Log 1
10 Start Freq
B 5 dB/ 2.39700000 GHz
Frequency Output Limit | Margin Ofist
Channel MH p dB dB dB 14 Stop Freg
dB o
( Z) ower ( m) ( m) ( ) 2.40700000 GHz
Low 2402 7.86 21 -13.14 CF Step
. 1.00000000 MHz
H Vi
Middle 2441 9.26 21 -11.74 e Auto Men
R M 52 Freq Ciiset
High 2480 6.81 21 | -14.19 || | re , F1eq Cifset
AA
- ali):
Worst 9.26 11.74 F‘T’un Signal Track
Swp On of
Center 2.402 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz #Sweep 1 ms (1001 pis)
|
MID CHANNEL HIGH CHANNEL
W Agilent 16:44:34 Dec 2, 2015 R T [Freg/Channel % Agilent 16:43:05 Dec 2, 2015 R T |Freg/Channel
Mkr1 2.440 86 GHz Cerler F Mkr1 2.479 90 GHz Certer F
8 erter Freq 8 erter Freq
:Fe;le:a.l dBm #Atten 20 dB 9.26dBm [ o 000 Gil :};L:ﬁ.s dBm #Atten 20 dB 681dBm | 0000 Gris
Log I Log 2
10 Stait Freq 10 Stant Freq
dB/ 2.43600000 GHz dB/ 2.47500000 GHz
Offst Ofist
1.4 11.4
B Stap Freq B Stap Freq
2.44600000 GHz 2.48500000 GHz
CF Step CF &lep
1.00000000 MHz 1.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
52 Freq Cliset M1 52 Freq Ciset
S3 FC 0.00000000 Hz 83 FC 0.00000000 Hz
AA| AA
a(f): a(i): -
FTun Signal Track FTun Signal Track
Swp On i Swp COn cf
Center 2.441 00 GHz Span 10 MHz Center 2.480 00 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz #Sweep 1 ms (1001 pts) #Res BW 3 MHz #UBW 3 MHz #5weep 1 ms (1001 pis)

NOTE:
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8.7. AVERAGE POWER
LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS

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.

GFSK
Frequency Average Power
Channel
(MHz) (dBm)
Low 2402 7.6
Middle 2441 8.3
High 2480 6.2
Worst 8.3
8PSK
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.1
Middle 2441 6.0
High 2480 3.8
Worst 6.0

NOTE: --
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8.8. 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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8.8.1. GFSK MODULATION NON-HOPPING MODE

BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
% Agilent 14:30:48 Hov 25, 2015 L Freqg/Channel 3% Agilent 14:38:12 Now 25, 2915 L Measure
APy3.7(111215),45258, Conducted B Vkr2 2.488 003 Gz r APy3.7(111215%,45258, Conducted B MkrZ 2.488 045 GHz
Ref 20 B Atten 20 dB -43.87 dBm enter Freq Ref 28 dBm Atten 20 dB -57.17 dBm Meas Off
Peak 2 GHz Peak
Lag Log
16 Start Freq 18
dB/ 2.39250000 GHz| | [dB/ Channel Power
Offst Offst
},S'B Stop Freq égﬁ 0 ied BH
o 240759090 hz| | [ ceupie
118 CF Step -11.8
4Em T = 1 somsazas wiz| | |ET \ \ ACP
#PAvg I.Huj Man #PAvg ‘ ‘
Center 2.400 B8O GHz Span 15 MHz Center 2.483 508 GHz Span 15 MHz . .
#Res BM 100 kHz WBH 300 kHz  Sneen 1467 ms (1001 pesy | , Freq Offsﬁ: #Res BN 100 kHz WU 300 KMz Sweep LAET ms (1081 proy || T c;;:;::
Marker Trace Type X Axis Amplitude ) Marker Trace Type # Axis Amplitude
1 1) Freg 2.394 815 GHz -51.83 dBm 1 [$9) Freg 2.483 588 GHz -57.59 dBm
2 1) Freq 2,468 BBA GHz -49.87 dBm Slgnal Track 2 (9 Freq 2.488 845 GHz -57.17 dBm Power Stat
On 0ff CCDF
More|
10f2
| |
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
# Agilent 14:18:55 Mov 25, 2015 L Measure Agilent 14:32:35 HNow 25, 2915 L Freg/Channel
APy3.7(111215),45258, Conducted B Mkrl 2.441 158 GHz APy3.7(111215%,45258, Conducted B Hird 25858 ohzll .
Ref 20 dBn Atten 20 dB 8.37 dBm Meas Off Ref 18 dBm #fitten 20 dB -49.462 B | > gf‘st@%%@reiq
Peak 1 #Peak o - 2
Log 1 | Log i
18 18 StartFreq
o Channel Power] dB/ 3a. MHz
Offst Offst
3%‘6 i ﬁ%e 4] Stop Freq
Occupied BH o |l 25 on
ol ol I i ¢
118 -11.8 S oF Step
dBm ACP) oBm 259700008 GHz
#PAug #PRvg |futo Man
ML §2 : : Start 30 MHz Stop 26.000 GHz
53 fC Hulti CF?;::ZE #Res BH 100 kHz WEN 300 Kz Sweep 2482 5 (8192 ps) || , Frea Offset
AAl Marker  Trace Type W Ruis Anplitude i
£ 1 o N R o
re . z —=d mn {1
FTun Powercsct[?l_! 3 Peh) mﬁ 7.288 BHz -59.11 dBm 0 Signal Tra[t]:fli
Swp 1 1) Frea 25.858 GHz -49.46 dBm n L
Center 2.491 088 GHz Sgan 15 MHz 1"‘;{3
#Res BH 108 kHz #UBH 300 kHz  Sweep 1.467 ms (1881 pts)
|
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
# Agilent 14:20:41 Wow 25, 2015 L Measure % Agilent 14:39:18 Now 25, 2915 L Measure
APY3.7(111215),45258, Conducted B Mkrd 25,833 GHZ] APy3.7(111215,45258, Canducted B Mkrd 25.064 GHZ]
Ref 10 dBn #Atten 20 dB -49.321 dBm Meas Off Ref 16 dBm sAtten 28 dB -50.231 dBm Heas Off
#Peak T | #Peak 3
Leg | Log [
10 18
ey Channel Power| dB/ Channel Power|
Offst Offst
10.6 B 10.6
dB & Occupied BH dB e Occupied BW
D P ] 2 s
118 R “11.8 Cr i
dBm dBm
ACP ACP
#PAvg #PPvg
Start 30 MHz Stop 26.009 GHz . . Start 30 MHz Stop 26.000 GHz . .
wRes BM 100 kHz WEN 300 Kz Sweep 2480 5 (8192 pesy || TTNE CF‘,’;:::F #Res BH 100 kHz VBN 300 KMz Sweep 2.480 5 (8192 proy || TTE c;;ug
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Amplitude
1 1) Freg 2.441 GHz 7.87 dBm 1 1 Freg 2.480 BHz 4,78 dBm
2 [&5) Fi 4,882 GH. -62.81 dB 2 (&5 F 4.968 GH. -E2.48 dBi
3 [&5) F::; 7.323 EH; -58.11 dB: Powercsct;; 3 (&5 F;EE 7.448 GH; -E0.47 dEx PowercSCtDaFt
4 1) Freq 25.833 GHz -49,32 dBm 4 (9 Freq 25.684 GHz -56.23 dBm
More More|
Tof2 1af 2
| |
NOTE:--
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

8.8.2. GFSK MODULATION HOPPING MODE

SPURIOUS BANDEDGE EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
% Agilent 60:06:19 Nov 26, 2015 L Measure 3% Agilent 03:18:22 Now 26, 2915 L Measure
AP3.7(111215),45258, Conducted C Mkrl 2.486 855 GHz| APw3.7(111215),45250, Conducted C Mkrz 2.486 305 GHz)
Ref 26 dBm Atten 28 dB 7.84 dBm Meas Off Ref 28 dBm Atten 20 dB -54.72 dBm Meas Off|
Peak o Peak
Log [ Log
La l[channel Power Lo Channel Power|
dB/ | dB/
Offst st
16 16
dB Occupied BH dB Occupied BH
ol 1] 2
-12.2 -l2.2 B
dBm dBm
ACP ACP
PRy #PRvg
Center 2.400 006 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WIBH 300 Kz Sweep 1457 ms (1001 pesy || MUIE c;;:::i #Res BH 110 kHz WBH 330 Kz Sweep 12 ms (1001 pro) || MM c:;u::
Marker  Trace Type W Axis Anplitude Marker  Trace Type iz Anplitude
1 1) Freq 2.486 855 GHz 7.84 dBm 1 [&8] Freq 2.483 588 GHz -57.13 dBm
2 1) Fi 2.468 868 GH -52.25 dB 2 [&8] F 2.486 385 GH; -54.72 dB
3 (&5 F::: 2.399 835 EH; -48.86 dB: PowercSctDa; e * " Puwerc%tDaFt
More| More
1of 2 1of 2
| |
NOTE:--
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
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8.8.3. 8PSK MODULATION NON-HOPPING MODE

BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
% Agilent 14:57:58 Moy 25, 2015 L Measure 3% Agilent 15:84:41 Now 25, 2915 L Measure
APY3.7(1112155,45258, Conducted B Mkr2 2.400 069 GHz APw3.7(111215),45258, Conducted B Mkr2 2.483 538 GHz
Ref 26 dBm Atten 28 dB -50.77 dBm Meas Off Ref 28 dBm Atten 20 dB -58.19 dBm Meas Off|
Peak | Peak
Log [ Log
14 18 ==
4B/ Channel Power| 4B/ Channel Power|
Offst Offst
18.6 18.6
dB Occupied BH dB Occupied BH
ul} F Dl
-136 -138
dBm dBm
WPlius | ACP “Phg } ACP
Center 2.400 B8O GHz Span 15 MHz . . Center 2.483 508 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 kHz  Swesp 1467 ms (1001 pesy || I c;;::g #Res BH 100 kHz WUBH 300 Kz Swesp L487 ms (1001 prs) || MUY c;;:;::
Marker  Trace Type ¥ s Fuplituds Marker  Trace Type ¥ Avis Anplitude
1 1) Freg 2.399 918 GHz -52.29 dBm 1 [&8] Freg 2.483 588 GHz -58.29 dBm
2 1) Freq 2.468 BEA GHz -58.77 dBm Power Stat| 2 [&8] Freq 2.483 538 GHz -58.19 dBm Power Stat
CCDF CCDF]
More More
1of 2 1of 2
| |
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
# Agilent 14:48:04 Nov 25, 2015 L Measure Agilent 14:59:36 Now 25, 2915 L Measure
APY3.7(1112155,45258, Conducted B Mkrl 2.440 858 GHz APw3.7(111215),45258, Conducted B Mkrd 25811 GHz
Ref 26 dBm Atten 28 dB 6.37 dBm Meas Off| Ref 16 dBm #Atten 20 dB -49.961 dBm Meas Off
Peak | #Peak d
Log s | Log T
19 10
B/ Channel Power| dB/ Channel Power|
Offst Offst
18.6 18.6
dB Occupied BH dB h Occupied BW
ol 1] 2
-136 -13.6 I g
dBm dBm
ACP ACP
#PAvg #PPvg
ML §2 : : Start 30 MHz Stop 26.000 GHz : :
53 fC Hulti CF?;::ZE #Res BH 100 kHz VBN 300 KMz Sweep 2.480 5 (6197 proy || TN c:;m:;
AA Marker  Trace Type ¥ Az Anplitude
£ R s
re . 2 -61.71 dEw
FTun Powercsct[?l_! 3 1y mﬁ 7.206 BHz -58.33 dBm Power Stat
Swp 4 1y Freq 25,811 GHz -49.96 dBu
Center 2.441 880 GHz Span 15 Wz hore frore
#Res BH 108 kHz #UBH 300 kHz  Sweep 1.467 ms (1881 pts)
| |
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
# Agilent 14:49:06 Nov 25, 2015 L Measure % Agilent 15:06:60 Nov 25, 2915 L Measure
APY3.7(111215),45258, Conducted B Mkrd 25.217 GHz APw3.7(111215),45258, Conducted B Mkrd  24.941 GHz
Ref 16 dBm #Atten 28 dB —-50.9268 dBm Meas Off| Ref 16 dBm #Atten 20 dB -50.906 dBm Meas Off
#Peak g | #Peak P
log [ [ Log 7
18 1 18
ey Channel Power| dB/ Channel Power|
Offst Offst
10.6 169.6
8 4|l Occupied BH 4B & || Occupied BW
] z a ol z H
136 [ e 135 [
dBm dBm
ACP ACP
#PAvg #PPvg
Start 30 MHz Stop 26.009 GHz . . Start 30 MHz Stop 26.000 GHz . .
#Res BH 108 kHz WEH 300 kHz  Sweep 2437 5 (3192 proy || I CF‘,’;:::F #Res BH 100 kHz WBH 300 Kz Sweep 2482 5 (8192 proy || MMM c;;ug
Marker  Trace Type W Axis Anplitude Marker  Trace Type iz Anplitude
1 1) Freg 2.441 GHz 3.28 dBm 1 (e8] Freg 2.480 BHz 68.97 dBm
H Jes F 4,282 GH -51.95 dB 2 28] F 4,960 GH. -62.29 dB
3 Jes Fraq 71323 dita 583 dEn Powercsct;; 3 28] Freq 740 G a1 do Powercsct[z]aFt
4 1) Freq 25.217 GHz -58.82 dBm 4 [&8] Freq 24.941 GHz -56.61 dBm
More More
lof2 1of2
| |
NOTE:--
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8.8.4. BPSK MODULATION HOPPING MODE

SPURIOUS BANDEDGE EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
% Agilent 00:24:09 oy 26, 2015 L Measure 3% Agilent 03:28:23 Now 26, 2915 L Measure
AP3.7(111215),45258, Conducted C Mkrl 2.467 085 GHz| APw3.7(111215),45250, Conducted C Mkrz 2,487 828 GHz)
Ref 26 dBm Atten 28 dB 6.26 dBm Meas Off Ref 28 dBm Atten 20 dB -55.71 dBm Meas Off|
Peak il Peak
Log 153 [ Lag
14 19
ey Channel Power| Y Channel Power|
Dffst Offst
16 16
dB Occupied BH dB Occupied BH
ol i .
-1338 -138 o
dBm dBm
ACP ACP
PRy } } #PRvg
Center 2.400 006 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WIBH 300 Kz Sweep 1457 ms (1001 pesy || MUIE c;;:::i #Res BH 110 kHz WBH 330 Kz Sweep 12 ms (1001 pro) || MM c:;u::
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Amplitude
1 1) Freq 2.487 B85 GHz 6.26 dBm 1 [&8] Freq 2.483 588 GHz -58.64 dBm
2 1) Fi 2.468 868 GH =-49.64 dB 2 [&8] F 2.487 828 GH; -G5.71 dB
3 (&5 F::: 2.4p8 @ga EH; -49.64 dB: Powercsctgg e * " PDWEFC%BQF'Z
More| More
1of 2 1of 2
| |

NOTE:--

Page 31 of 65
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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane 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 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=1/0.00288S = 347Hz.

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.

RESULTS
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
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9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

121:UL Fremont - Chamber H 2 Dec 2815 22:55:45
: Restricted Bondedge
‘s H Project Number: 5122333
Client:LG
ConfigiEUT + HS + AC Charger
Mode:BT_GFSK_BT_H_ 2482
185 ; Tested by:A. Escami|la
f
gl: H i\
85 : [\
G ) R :
3 - Peak Limit CdBulU/m) H “
ER !
@
el
65
55 Average Limit (dBuVYm) : \
H i
" A " TTN—— uiju o - Wi leq‘ TR P w&_rv““"‘w ( \ Mﬁ%
45 : /i‘
45 I "
- 7 T L[ (N
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (612 REW/VBW  Ref/Attn Det/Avg Tupe Sucep Pls  Foupo/Mode Position Range (642) REU/BW  Ref/fitn Det/Avg Tupe Sucep Pt oups/fode Position
12.302.415 NGB/ TB7/1D  PERK/Pur Rug(RIS)  Cmenchute) BOO1  HAH 208 degs 397 o 2:2.31-2.415  IN(-3dB)/36@  167/18  PERK/UI4 g B04nsec (futo) 8081 I/RIT 288 degs 397 cn

Low Channel Bandedge - H.TST 38915 22 Jul 2815

Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AFT863 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) (cm)
(dBuV) (dB) (dBuV/m) (dBuV/m)
2 *2.371 43.97 Pk 32 -23.5 52.47 - - 74 -21.53 208 397 H
4 *2.389 31.46 VAT 32 -23.4 40.06 54 -13.94 - - 208 397 H
1 *2.39 41.13 Pk 32 -23.5 49.63 - - 74 -24.37 208 397 H
3 *2.39 30.28 VALT 32 -23.5 38.78 54 -15.22 - - 208 397 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015

FCC ID: ZNFL62VL

VERTICAL PEAK AND AVERAGE PLOT

12EUL Fremont - Chamber H 2 Dec 2015 22:48: 11
Restricted Bandedge
= Project Number: 15122333
1 Client:LG
Config:EUT + HS + AC Charger
Mode: BT _GFSK_BE_U_24@2
185 Tested by:A. Escamilla
g5
I
85 |
/—\ I
e ‘ , /
~ Peck Limjt (dBuU/m>
> 75 I
3
o f
2 i
65 il b
[
55 Average Limit (dBuUYm) ﬂ A
"
bl T ORITE il b R T TSN TR ORI AL T " e 4 R uJuJ nﬂm: yTan
41:
43
o
35
2,31 18.5MHz/ 2.415
Frequency (GHz)
Forge @i ROV~ Ref/Attn Det/Aug Type Suesp Pls #oups/Mode Position Ronge (6z) RBUABU  Ref/Attn Dei/fvg Type Sucep Pto foups/fode Position
E 1-3d8) /3 ] y Gt c I i
BT GFSK BT U 2482 .DAT 38915 22 Jul 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuV/m) (dBuv/m)
2 *2.359 43.75 Pk 31.9 -23.5 52.15 - - 74 -21.85 141 390 \i
4 *2.389 30.42 VALT 32 -23.4 39.02 54 -14.98 - - 141 390 \i
1 *2.39 42.13 Pk 32 -23.5 50.63 - - 74 -23.37 141 390 \i
3 *2.39 30.01 VALT 32 -23.5 38.51 54 -15.49 - - 141 390 \

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

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1

FCC ID: ZNFL62VL

DATE: 12/14/2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZI:UL Fremont - Chamber H 2 Dec 2015 23:85:45
Restricted Bandedge
= Project Number: 15122333
1 Client:LG
ConfigiEUT + HS + AC Charger
Mode :BT_GFSK_BE_H_2480
185 Tested by:A. Escamilla
gl: /m
85 \
2 \ f )
5 - Peak Limit (dBUU/)
R | ;
5 | !
6 ‘ i :
’ “ \ b Averoge Limit (dBUU/m)
- Wﬂw [ T OV T — | gl g L RV TIINTIN L i
i “ bl bz : i L ————"
45 ;
i A'”ﬁ‘ \Y‘g
ettt el S P -
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6H) ROWABN  Ref/Attn Dst/fvg Typs Sueep Plo  Foupo/fode Fosition Range (61z) REU/BU  Ref/Attn Det/fvg Tups Sucep Pts  Eoups/fods Position
1:2.46-2.53  MMCIB/M 187710 PEAK/Pur Avg(RMS)  Zhsec(huto) BEB1 MR 25 dogo 214 onl 2:2.46-2.563 W-34B)/%8 187/18  FERKAaL Avg TBnsec(futo) 881 I/RIT 25 degs 214 cn H
BT_GFSK_BT_H_2488.DAT 38915 22 Jul 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 44.85 Pk 32.4 -23.4 53.85 - 74 -20.15 25 214 H
2 *2.484 44.63 Pk 324 -23.4 53.63 - - 74 -20.37 25 214 H
3 *2.484 31.15 VALT 324 -23.4 40.15 54 -13.85 - 25 214 H
4 *2.484 31.66 VALT 324 -23.4 40.66 54 -13.34 25 214 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

VERTICAL PEAK AND AVERAGE PLOT

12EUL Fremont - Chamber H 2 Dec 2015 23:23:34
Restricted Bandedge
= Project Number: 15122333
1 Client:LG
Config:EUT + HS + AC Charger
Mode: BT _GFSK_BE_U_2480
185 Tested by:A. Escamilla
95 J” ‘
/
85
E Peak L t (dBul/m)
3 75 e mit (dBulU/mn
3
o]
N I
65 f
s I’{ }% Average Limit C(dBuU/m)
o ity o AR el " " i i ™ S
45
3
=]
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Forge G RO/ Ref/Aiin Det/hug Tope Suesp Pl Fomps/ode Posiiion Ronge (6z) RBUABU  Ref/Attn Dei/fvg Type Sucep Pto #oups/fode Position
High Chonnel Bandedge - U.TST 38915 22 Jul 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuV/m) (dBuv/m)
1 *2.484 41.49 Pk 32.4 -23.4 50.49 - - 74 -23.51 172 256 \i
3 *2.484 30.67 VALT 32.4 -23.4 39.67 54 -14.33 - - 172 256 \i
4 *2.484 30.74 VALT 32.4 -23.4 39.74 54 -14.26 - - 172 256 \i
2 *2.487 43.34 Pk 324 -23.4 52.34 - - 74 -21.66 172 256 \

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1EUL Fremont, Sm Chamber B 24 Nov 2815 18:28:25
Rodioted Emissiaons 3-Meters
= Project Number: 15122333
18 Client:LG
Config:EUT + HS + AC Charger
Mode: BT _HARM GFSK 2482
g5 Tested by:A. Esconilla
a5
FPeak Limit CdBul/m2
75
®
3 5
5 5]
@
T
~ Avg Limit CdBulm2
55
45 N B ,
WM el 2
3= WMWWNWW Mot
o5
1 ] 18
Frequency (GHz)
Fonge (Gh) ROUABD  ReT/Attn  Dei/vg Tope Soeep Pts  Toupsfode Position Ronge (@1 FEUBH  ReT/Aitn  Det/Avg Tupe Seeep Pis  ¥oups/flade  Position
1:1-3 IMO-EBI/30k  (B7/1B PEAK/Fur Rig(RNS)  Auto Boa1  HAKH a-30degs H 3:3-18 IMC-EB)/38k B/ FEAK/Fur RglRIS)  Auto 18k HAKH B-350degs
ET_HARM_GFSK_2482 DAT 38915 16 Jum 2815 Rev 9.5 29 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

LOW CHANNEL VERTICAL

| 1EUL Fremont, 5m Chamber B 24 Nov 2015 18:28:25
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client:LG
Config:EUT + HS + AC Charger
Mode: BT _HARM GFSK_2482
g5 Tested by!A. Escomilla
a5
Peak Limit CdBulU/m)
75
®
3 5
3 5]
@
T
- Avg Limit CdBul/ml
55
USRS SSUUSUURIN SRR
4 5
5 @
4 )
s RSN = SN TR ST L
o5
1 [z 18
Frequency (GHz)
Fonge () REUFUBD  Re/Attn  Dei/fvg Tope Soeep Pts  Toupsiode Position Ronge @1 UGN ReT/Aitn  Det/Avg Tupe Serep Pts  ¥oupo/llade  Position
ET_HARM_GF3K_2482 .DAT 38915 16 Jun 2615 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: 15122333-E2V1 DATE: 12/14/2015
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LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT345 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.32 36.84 Pk 316 -24.2 44.24 - - 74 -29.76 0-360 199 H
2 *4.804 36.43 Pk 343 -31 39.73 - - 74 -34.27 0-360 101 H
3 *11.81 28.11 Pk 38.6 -24.1 42.61 - - 74 -31.39 0-360 101 H
4 *3.637 35.44 Pk 338 -32.7 36.54 - - 74 -37.46 0-360 101 Vv
5 *4.747 34.79 Pk 343 -30.7 38.39 - - 74 -35.61 0-360 101 Vv
6 *10.632 29.19 Pk 37.6 -25 41.79 - - 74 -32.21 0-360 101 Vv

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*2.321 43.49 PK2 31.6 -24.2 50.89 - - 74 -23.11 120 159 H
*2.32 30.83 VALT 31.6 -24.2 38.23 54 -15.77 - - 120 159 H
*4.804 43.84 PK2 343 -31 47.14 - - 74 -26.86 339 114 H
*4.804 34.97 VA1T 343 -31 38.27 54 -15.73 - - 339 114 H
*11.812 35.37 PK2 38.6 -24.1 49.87 - - 74 -24.13 236 143 H
*11.812 22.67 VA1T 38.6 -24.1 37.17 54 -16.83 - - 236 143 H
*3.636 42.14 PK2 33.8 -32.7 43.24 - - 74 -30.76 171 175 \
*3.639 29.29 VALT 33.8 -32.7 30.39 54 -23.61 - - 171 175 \
*4.748 41.56 PK2 343 -30.7 45.16 - - 74 -28.84 124 123 \
*4.745 29.21 VA1T 343 -30.7 32.81 54 -21.19 - - 124 123 \
*10.632 35.68 PK2 37.6 -25 48.28 - - 74 -25.72 64 170 \
*10.632 23.15 VA1T 37.6 -25 35.75 54 -18.25 - - 64 170 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

MID CHANNEL HORIZONTAL

| 1EUL Fremont, 5m Chamber B 24 Nov 2015 18:55:48
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client:LG
Config:EUT + HS + AC Charger
Mode:BT_HARM_GFSK_2441
g5 Tested by!A. Escomilla
a5
Peak Limit CdBulU/m)
75
®
3 5
3 5]
@
T
- Avg Limit CdBul/ml
55
45 |
WM .
> WMWM -
o5
1 [z 18
Frequency (GHz)
Fonge D) REUUBD  Re/Attn  Dei/Avg Tope Soeep Pbs  Toupsiode Position Ronge @) TGN Rel/Aitn  Det/Avg Tupe Serep Pts  ¥oupo/llade Position
1:1-3 IMC-BB)/3k  1BI/1E PEAK/Pr RigRNS)  Auto Bam HAKH o-36idegs H 3:3-18 IM-6E)/38k B/ PERK/Pur Rwg(RYS)  Auto [ B-350dzga
ET_HARM_GF3K_2441.DAT 38915 16 Jun 26815 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: 15122333-E2V1
FCC ID: ZNFL62VL

DATE: 12/14/2015

MID CHANNEL VERTICAL

| 1,:LH_ Fremant, 5m Chamber B 24 Nov 2815 18:55:48
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client LG
Camfig:EUT + HS + AC Chorger
Mode: BT _HARM GFSK_2441
g5 Teated by!A. Escaomilla
85
Peak Limit CdBulU/m2
75
it
3 5
= &)
@
T
— Avg Limit CdBuU/m)
55
5
4 B
=]
4 3
35 JLS NI S L
o5
1 [z 18
Frequency (GHz)
Ronge (62) ROUUBU  Ref/Atn  Dei/fvg Type Sueep Pte  ¥owpoffode Position Ronge (612 FB/UBH  Rel/Aitn  Deb/Avg Tupe Suep Pto #oupolllade FPosibion
BT HARM GFSK 2441 DAT 3A915 16 Jun 26815 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.
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T345 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *3.637 35.44 Pk 33.8 -32.7 36.54 - - 74 -37.46 0-360 101 \
5 *4.747 34.79 Pk 343 -30.7 38.39 - - 74 -35.61 0-360 101 \
6 *10.632 29.19 Pk 37.6 -25 41.79 - - 74 -32.21 0-360 101 \

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

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*3.636 42.14 PK2 33.8 -32.7 43.24 - - 74 -30.76 171 175 \
*3.639 29.29 VALT 33.8 -32.7 30.39 54 -23.61 - - 171 175 \
*4.748 41.56 PK2 343 -30.7 45.16 - - 74 -28.84 124 123 \
*4.745 29.21 VA1T 343 -30.7 32.81 54 -21.19 - - 124 123 \
*10.632 35.68 PK2 37.6 -25 48.28 - - 74 -25.72 64 170 \
*10.632 23.15 VA1T 37.6 -25 35.75 54 -18.25 - - 64 170 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL HORIZONTAL

| IEUL Fremont, 5m Chamber B 24 MNov 2815 208:35:83
Radiated Emissiaons 3-Meters
= Project Number:15122333
18 Client:LG
Config:EUT + HS + AC Charger
Made:BT _HARM_GFSK_2480
g5 Tested by'A. Escaomilla
a5
Feaok Limit CdBuU/m2
75
&
3 5
3 6
@
l
— Avg Limit C(dBEul/ml
55
45 I 3
nnuaamunJ*ddt0uUh‘"*h‘nhuuﬂtﬂ‘““""““kﬁ 1 Z
Ll Yaprom
¥ P s A
o5
1 18 18
Freguency (GHz)
Range (6Hz) REU/VBW  Ref/Attn  Det/fhg Type Suzen Pts foupofiode  Fasition Range (61 REUAEW  Ref/Mitn  Det/fvg Type Sueep i fowpsiiade  Fosition
1:1-3 IMC-b0B1/30k  1B7/18  FEAKFar Ava(RMS1  Auto Ba81 ek 8-368riess H 33-18 INC-GdE)/3B 87/8 FERK/Pur AERNS)  Auto o B-36degs H
BT_HARM_GFSK_2488.DAT 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 43 of 65

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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL VERTICAL

UL Fremont, 5m Chamber B 24 Nov 2815 28:35:83
Radiated Emissiaons 3-Meters

185 ET?JEEF Numker: 15122333
ient:LG

Config:EUT + HS + AC Charger

Mode:ET_HARM_GFSK_2480

95 Tested by'A. Escomilla

1

a5

Feak Limit CdBuU/m)

75

65

CdBul/m)

Avg Limit C(dBEul/ml
55

45

an
aun
aon

35 IETOTTIRL R

o5

1 18 18
Freguency (GHz)

Range (6Hz) REW/VBW  Ref/Attn  Det/fhg Type Suzen Pts foupoffiode Fasition Range (6 REUAEN  Ref/Mtn  Det/fvg Type ) P fowpsiiade  Fosition

BT_HARM_GFSK_2484 .0AT 36315 16 Jun 2815 Rev 9.5 24 Jun 2A15

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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T345 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) (dBuVv/m)
1 *4.737 33.96 Pk 343 -30.7 37.56 - - 74 -36.44 0-360 101 H
2 *8.337 31.17 Pk 35.7 -27.4 39.47 - - 74 -34.53 0-360 101 H
3 *11.155 29.02 Pk 37.8 -25 41.82 - - 74 -32.18 0-360 101 H
4 *4.734 33.92 Pk 343 -30.7 37.52 - - 74 -36.48 0-360 200 Vv
5 *7.444 32.24 Pk 353 -29.2 38.34 - - 74 -35.66 0-360 200 Vv
6 *10.946 28.58 Pk 37.7 -24.8 41.48 - - 74 -32.52 0-360 200 \

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

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 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)
*4.735 41.72 PK2 343 -30.7 45.32 - - 74 -28.68 108 165 H
*4.735 29.12 VALT 343 -30.7 32.72 54 -21.28 - - 108 165 H
*8.338 38.76 PK2 35.7 -27.4 47.06 - - 74 -26.94 193 143 H
*8.339 25.59 VALT 35.7 -27.4 33.89 54 -20.11 - - 193 143 H
*11.154 36.33 PK2 37.8 -25 49.13 - - 74 -24.87 186 107 H
*11.155 23.14 VALT 37.8 -25 35.94 54 -18.06 - - 186 107 H
*4.734 42.28 PK2 343 -30.7 45.88 - - 74 -28.12 243 177 \%
*4.735 29.11 VALT 343 -30.7 32.71 54 -21.29 - - 243 177 \%
*7.445 39.99 PK2 353 -29.2 46.09 - - 74 -27.91 150 212 \%
*7.445 26.56 VALT 353 -29.2 32.66 54 -21.34 - - 150 212 \
*10.947 36 PK2 37.7 -24.8 48.9 - - 74 -25.1 96 181 "
*10.948 23.09 VALT 37.7 -24.8 35.99 54 -18.01 - - 96 181 "

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

9.1.2. 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

121:UL Fremont - Chomber H 2 Dec 2015 23:47:49
Restricted Bandedge
= i Project Number: 15122333
1 : Client:LG
Config:EUT + HS + AC Charger
i Mode:BT_8PSK_BE_H 2482
185 Tested by:A. Escamilla
g5 TR
J “\
H |
&5 _ X(I I
N Peok Lim|t CdBuU/m) ; I \
= 75 H I
= [
Z
65 r
sl Average Limit (dBUW/m) ‘ \\
| |
bbbt hmado ot bbb A PP PPR T APPYSS: DPOY WY YU L‘MWM \MMM“
45
|
S R ; B TS AUVSEUUES SO < JO¥s | ]
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (62 ROWVBN  Ref/Attn Dst/fvg Typs Sueep Pls  foupo/fode Fosition Range (6z) RBU/BU  Ref/Atn Det/fvg Tups Sueep Pts  Eups/fods Position
12,372,415 IMG3B/A 167710 PEAK/Pur Ag(RMS)  Cnsec(huto) BOB1  HAMH 211 degs W of 2:2.31-2.415 W-3dB)/%A  187/18  PERKAOIL g 0lncec(Puto) SBB1  IARIT 211 degs 391 cn
Low Channe | Bandedge = H.TST 38915 22 Jul 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m)
2 *2.378 43.69 Pk 32 -23.5 52.19 - - 74 -21.81 211 391 H
4 *2.389 30.54 VAIT 32 -23.4 39.14 54 -14.86 - - 211 391 H
1 *2.39 41.8 Pk 32 -23.5 50.3 - - 74 -23.7 211 391 H
3 *2.39 30.01 VALT 32 -23.5 38.51 54 -15.49 - - 211 391 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
Page 46 of 65
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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

VERTICAL PEAK AND AVERAGE PLOT

WZI:UL Fremont - Chomber H 2 Dec 2015 23:54:01
Restricted Bandedge
= Project Number: 15122333
1 Client:LG

Config:EUT + HS + AC Charger
Mode :BT_8PSK_BE_U_2482

185 Tested by:A. Escamilla
95 {
|
85 “\
I
A I
£ Peck Limit CdBul/m) |
> 75
@ \
2 !
65 i
| |
55 Average Limit (dBuVUYm) “ f
bbbt T (e Rkl Dol bty TNV WARVRS TV AT m»f L.u‘ bk
45
43
o0
35
2,31 18.5MHz/ 2.415
Frequency (GHz)
Forge @i RO/ Rel/Atin Det/Aug Tope Suesp Pl Fomps/ode Posiiion Ronge (6z) RBUABU  Ref/Attn Dei/fvg Type Sucep Pto foups/fode Position
Low Channel Bandedge - U.TST 38915 22 Jul 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuV/m) (dBuv/m)
2 *2.328 43.34 Pk 31.9 -23.5 51.74 - - 74 -22.26 133 385 \i
4 *2.389 30.31 VALT 32 -23.4 38.91 54 -15.09 - - 133 385 \
1 *2.39 40.67 Pk 32 -23.5 49.17 - - 74 -24.83 133 385 )
3 *2.39 30.08 VALT 32 -23.5 38.58 54 -15.42 - - 133 385 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 47 of 65
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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12l:L_JL Fremont - Chomber H 2 Dec 2015 23:38:55
Restricted Bandedge
= Project Number: 15122333
1 Client:LG
ConfigiEUT + HS + AC Charger
i Mode: BT_8PSK_BE_H_2480
185 H Tested by:A. Escamilla
o5 B[
85 \\
: | o
~ | Peak Limit (dBuU/m)
> 75 b ¢
5 ‘\ :
o]
S
55
2] Qveraqé Limit CdBuU/m)
55 ‘ =
Aol it i ) Akt ik YRR e il bl L il i
et N 5 e —
35 5
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) ROWMUB  Ref/Attn  Det/fvg Typs Suesp Pls  #oups/Mode Position Ronge (6z) RBUWABU  Ref/Attn Dei/fvg Tupe Sucep Pto #oups/fode Position
1:2.46-2.563 1MC-3dB)/2 187/18° PEAK/Par Avg(RHS)  Phsec(fuio) 8001  MAXH 4 degs 342 cn | 2:2.46-2.563 H(-3d)/368  1B7/18  PERK/UoIt g TB%nsec(futo) 8801 I/RIT 4 degs 342 on H
High Channel Bandedge - H.TST 38915 22 Jul 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T863 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) (cm)
(dBuVv) (dB) (dBuVv/m) (dBuv/m)
1 *2.484 43.59 Pk 32.4 -23.4 52.59 - - 74 -21.41 4 342 H
2 *2.484 45.57 Pk 324 -23.4 54.57 - - 74 -19.43 4 342 H
3 *2.484 31.26 VALT 324 -23.4 40.26 54 -13.74 - - 4 342 H
4 *2.484 31.43 VALT 324 -23.4 40.43 54 -13.57 - - 4 342 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont - Chomber H 2 Dec 2015 23:31:23
Restricted Bandedge
= Project Number: 15122333
1 Client:LG
ConfigiEUT + HS + AC Charger
Mode:BT_8PSK_BE_U_2480
185 Tested by:A. Escomil lo
9:
35
S Pe mit C(dBuU/p)
3 7
[ia]
Z
65
| Average Limit (dBulU/m)
5: 1 2.
erinekiditpbosb M‘J..L " 3 PWTTC i il oo bbb ikl s |
iy A
45
3 4
5 o
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (@) RHUBN  Ref/ttn Det/fvg Tupe Suecp Pis  Fowpolllode  Position Range (6 RUABU  Ref/Ain Det/fvg Tupe Sucep Pto  ¥oups/fods Fasition
16-2.56, 1M-3d8) 16 PEAK/Pur v c X 1
High Chonnel Bandedgs -~ U.TST 38915 22 Jul 2815 Rev 9.5 24 Jun 2015

VERTICAL DATA

Marker Frequency Meter Det AF T863 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) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 41.09 Pk 32.4 -23.4 50.09 - - 74 -23.91 172 290 \i
3 *2.484 30.05 VALT 32.4 -23.4 39.05 54 -14.95 - - 172 290 \i
2 *2.495 44.17 Pk 32.4 -23.4 53.17 - - 74 -20.83 172 290 \i
4 2.546 30.26 VALT 325 -23.2 39.56 54 -14.44 - - 172 290 \

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1EUL Fremont, Sm Chamber B 24 Nov 2815 21:43:81
Rodioted Emissiaons 3-Meters
= Project Number: 15122333
18 Client:LG
Corfig:EUT + HS + AC Charger
Mods: BT _HARM BPSK_2482
g5 Tested by:A. Esconilla
a5
FPeak Limit CdBul/m2
75
®
3 5
5 5]
@
T
~ Avg Limit CdBulm2
55
5 _
4 ™ . J
f z I
35 o MWW‘W
o5
1 ] 18
Frequency (GHz)
Fonge (Gh) ROUABD  ReT/Attn  Dei/vg Tope Soeep Pts  Toupsfode Position Ronge (@1 FEUBH  ReT/Aitn  Det/Avg Tupe Seeep Pis  ¥oups/flade  Position
1:1-3 IMO-EBI/30k  (B7/1B PEAK/Fur Rig(RNS)  Auto Boa1  HAKH a-30degs H 3:3-18 IMC-EB)/38k B/ FEAK/Fur RglRIS)  Auto 18k HAKH B-350degs
ET_HARM_SPSK_2402 DAT 38915 16 Jum 2815 Rev 9.5 29 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

LOW CHANNEL VERTICAL

| 1EUL Fremont, 5m Chamber B 24 Nov 2015 21:43.:01
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client:LG
Config:EUT + HS + AC Charger
Modke:BT_HARM_8PSK_2482
g5 Tested by!A. Escomilla
a5
Peak Limit CdBulU/m)
75
®
3 5
3 5]
@
T
- Avg Limit CdBul/ml
55
45 g
5
4 5}
35 A
o5
1 [z 18
Frequency (GHz)
Fonge () REUFUBD  Re/Attn  Dei/fvg Tope Soeep Pts  Toupsiode Position Ronge @1 UGN ReT/Aitn  Det/Avg Tupe Serep Pts  ¥oupo/llade  Position
ET_HARM_8P3K_2482 .DAT 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT345 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.742 34 Pk 343 -30.7 37.6 - - 74 -36.4 0-360 199 H
2 *7.307 33.34 Pk 353 -30.3 38.34 - - 74 -35.66 0-360 101 H
3 *12.179 28.35 Pk 38.6 -24.7 42.25 - - 74 -31.75 0-360 101 H
4 *4.732 33.53 Pk 343 -30.7 37.13 - - 74 -36.87 0-360 101 Vv
5 *8.226 31.91 Pk 35.7 -28.6 39.01 - - 74 -34.99 0-360 199 Vv
6 *12.531 29.15 Pk 38.7 -24.9 42.95 - - 74 -31.05 0-360 101 Vv

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

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.742 41.93 PK2 343 -30.7 45.53 - - 74 -28.47 292 122 H
*4.743 29.23 VALT 343 -30.7 32.83 54 -21.17 - - 292 122 H
*7.309 40.12 PK2 353 -30.3 45.12 - - 74 -28.88 211 201 H
*7.307 27.64 VALT 353 -30.3 32.64 54 -21.36 - - 211 201 H
*12.179 35.61 PK2 38.6 -24.7 49.51 - - 74 -24.49 159 183 H
*12.178 22.42 VALT 38.6 -24.7 36.32 54 -17.68 - - 159 183 H
*4.733 41.39 PK2 343 -30.7 44.99 - - 74 -29.01 189 164 \
*4.734 29.01 VALT 343 -30.7 32.61 54 -21.39 - - 189 164 \
*8.228 38.96 PK2 35.7 -28.6 46.06 - - 74 -27.94 107 223 \
*8.228 26.49 VALT 35.7 -28.6 33.59 54 -20.41 - - 107 223 \
*12.532 35.83 PK2 38.7 -24.9 49.63 - - 74 -24.37 16 195 \
*12.531 22.82 VALT 38.7 -24.9 36.62 54 -17.38 - - 16 195 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

MID CHANNEL HORIZONTAL

H,:UL Fremant, 5m Chamber B 24 Nov 2815 211931
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client LG
Camfig:EUT + HS + AC Chorger
Mode: BT _HARM BPSK 2441
g5 Teated by!A. Escaomilla
85
Peak Limit CdBulU/m2
75
it
3 5
= &)
@
T
— Avg Limit CdBuU/m)
55
45 | 3 ;
M I 2 o
35 O o i y
AR '
o5
1 [z 18
Frequency (GHz)
Ronge (62) ROUUBU  Ref/Atn  Dei/vg Type Sueep Pte  Towpo/fode Position Ronge (612 FB/UBH  Rel/Aitn  Deb/Avg Tupe Suep Pto  #oupolllade Posibion
1:1-3 IMC-EB)/3k  IBI/1B PERK/Fur fug(RNS)  Ruto BB MAKH o-360degs H 3:3-18 IM-BB)/38k BT/ PEAK/Pur MglRYS)  futo 18k HAKH B-360degs
BT HARM BPSK 2441 DAT 3A915 16 Jun 26@15 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.
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

MID CHANNEL VERTICAL

HEUL Fremont, 5m Chamber B 24 Nov 2015 21:19:31
Rodioted Emissions 3-Meters
= Project Number: 15122333
18 Client:LG
Config:EUT + HS + AC Charger
Mode: BT _HARM BPSK_ 2441
g5 Tested by!A. Escomilla
a5
Peak Limit CdBulU/m)
75
®
3 5
3 5]
@
T
- Avg Limit CdBul/ml
55
45
s}
4 5 o
35 e IS A
o5
1 [z 18
Frequency (GHz)
Fonge () REUFUBD  Re/Attn  Dei/fvg Tope Soeep Pts  Toupsiode Position Ronge @1 UGN ReT/Aitn  Det/Avg Tupe Serep Pts  ¥oupo/llade  Position
ET_HARM_8P5K_2441.DAT 38915 16 Jun 26815 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT345 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *3.625 35.4 Pk 33.8 -32.9 36.3 - - 74 -37.7 0-360 102 H
2 *4.742 33.95 Pk 343 -30.7 37.55 - - 74 -36.45 0-360 200 H
3 *12.004 29.09 Pk 38.6 -25.2 42.49 - - 74 -31.51 0-360 200 H
4 *3.821 35.09 Pk 334 -32.2 36.29 - - 74 -37.71 0-360 102 Vv
5 *4.746 34.06 Pk 343 -30.7 37.66 - - 74 -36.34 0-360 200 Vv
6 *8.411 31.69 Pk 35.7 -27.7 39.69 - - 74 -34.31 0-360 102 Vv

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

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*3.625 42.17 PK2 33.8 -32.9 43.07 - - 74 -30.93 320 166 H
*3.626 29.28 VALT 33.8 -32.9 30.18 54 -23.82 - - 320 166 H
*4.742 42 PK2 343 -30.7 45.6 - - 74 -28.4 237 180 H
*4.744 29.21 VALT 343 -30.7 32.81 54 -21.19 - - 237 180 H
*12.002 35.59 PK2 38.6 -25.2 48.99 - - 74 -25.01 127 230 H
*12.004 23 VALT 38.6 -25.2 36.4 54 -17.6 - - 127 230 H
*3.822 42.78 PK2 334 -32.2 43.98 - - 74 -30.02 159 192 \
*3.821 293 VALT 334 -32.2 30.5 54 -23.5 - - 159 192 \
*4.744 42 PK2 343 -30.7 45.6 - - 74 -28.4 197 168 \
*4.745 29.13 VALT 343 -30.7 32.73 54 -21.27 - - 197 168 \
*8.412 39 PK2 35.7 -27.7 47 - - 74 -27 122 148 \
*8.411 25.33 VALT 35.7 -27.7 33.33 54 -20.67 - - 122 148 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VATV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL HORIZONTAL

UL Fremont, 5m Chamber B 24 MNov 2815 21:81:55
Rodioted Emissions 3-Meters

185 EYI-E"JED*" Number: 15122333
ient:LG

Config:EUT + HS + AC Charger

Mode: BT _HARM_8PSK_248H

85 Tested by!A. Escamilla

11

a5
Peak Limit CdBulU/m)
75
®
3 5
3 5]
B
- Avg Limit CdBul/ml
55

45 " 3 )
WMMAM ‘ .
.
35 M T

o5
1 [z 18
Frequency (GHz)
Fonge D) REUUBD  Re/Attn  Dei/Avg Tope Soeep Pbs  Toupsiode Position Ronge @) TGN Rel/Aitn  Det/Avg Tupe Serep Pts  ¥oupo/llade Position
1:1-3 IMC-BB)/3k  1BI/1E PEAK/Pr RigRNS)  Auto Bam HAKH o-36idegs H 3:3-18 IM-6E)/38k B/ PERK/Pur Rwg(RYS)  Auto [ B-350dzga
ET_HARM_8PSK_2488.DAT 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL VERTICAL

UL Fremont, 5m Chamber B 24 MNov 2815 21:81:55
Rodioted Emissions 3-Meters

185 ETQJED§ Number: 15122333
ient:LG

Config:EUT + HS + AC Charger

Mode: BT _HARM_8PSK_248H

85 Tested by!A. Escamilla

11

a5

Peak Limit CdBulU/m)
75

65

CdBuls/m]

Avg Limit CdBul/ml
55

45

oa

(SN
ou

s I

25

Frequency (GHz)

Fange GGH) RGWUB]  Ref/Attn  Det/fvg Type Sucep Pts Twpsiods Fasition Range Gzl FEWVBH  Fef/fitn Det/fug Tupe Sweep s Fups/llade Position

ET_HARM_BPSK_2488.DAT 38315 16 Jun 2615 Rev 8.5 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: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT345 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.726 34.52 Pk 343 -30.8 38.02 - - 74 -35.98 0-360 200 H
2 *7.624 32.55 Pk 35.4 -29.5 38.45 - - 74 -35.55 0-360 101 H
3 *11.728 28.83 Pk 38.5 -24.9 42.43 - - 74 -31.57 0-360 200 H
4 *4.715 34.44 Pk 34.2 -31.1 37.54 - - 74 -36.46 0-360 101 Vv
5 *8.336 30.84 Pk 35.7 -27.5 39.04 - - 74 -34.96 0-360 200 Vv
6 *11.793 28.53 Pk 38.6 -24.3 42.83 - - 74 -31.17 0-360 200 Vv

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

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AF T345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*4.726 41.66 PK2 343 -30.8 45.16 - - 74 -28.84 87 159 H
*4.728 28.98 VA1T 343 -30.8 32.48 54 -21.52 - - 87 159 H
*7.623 39.41 PK2 35.4 -29.6 45.21 - - 74 -28.79 161 132 H
*7.624 27.02 VA1T 35.4 -29.5 32.92 54 -21.08 - - 161 132 H
*11.727 35.55 PK2 38.5 -24.9 49.15 - - 74 -24.85 218 154 H
*11.73 22.98 VA1T 38.5 -24.9 36.58 54 -17.42 - - 218 154 H
*4.717 42.73 PK2 34.2 -31 45.93 - - 74 -28.07 183 148 Vv
*4.715 28.91 VALT 34.2 -31.1 32.01 54 -21.99 - - 183 148 \
*8.338 38.16 PK2 35.7 -27.4 46.46 - - 74 -27.54 279 189 \
*8.338 25.52 VALT 35.7 -27.4 33.82 54 -20.18 - - 279 189 \
*11.793 353 PK2 38.6 -24.3 49.6 - - 74 -24.4 339 219 \
*11.793 22.89 VALT 38.6 -24.3 37.19 54 -16.81 - - 339 219 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15122333-E2V1
FCC ID: ZNFL62VL

DATE: 12/14/2015

9.2.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9l:UL Fremont,5m Chomber B 25 Nov 2815 11:05:27
Rodioted Emissions - 3 Meters
= Project Number: 15122333
8 Client:LG Electronics
Config: EUT+Charger+HS
Mode:BT_Below 1GHz
75 Tested by:J. Ko
6|:
55
,E ’_
N
> 4|: I
5 (e L RS | W1V} f
fus]
o
3|:
i 2 &
ot /N - B
\‘n 3 WWW@MM U
15 WM& o i " P LR . . mwwﬂwwmwwmww
Siighi¥ Wy
5
36 186 1880
Frequency (MHz)
Range () RBU/BU  Ref/Pitn Dst/vg Tupe Sueep Fis  Foups/fode Position Range () RENABI  Ref/Attn  Det/Avg Type Suesp Pto  Houps/fods Fosition
1:38-200 12B<(6B)/1M 9718 PEAK/LogPur-Video fnsec(huta) 4081 HAMH B-30degs H | 3:208-1808 128650/ I/IB PERK/LogPar-Video Jmsec(hute)  E0B1  PAH 8- 3Adegs H
FCC Port 15 Subport C 38-1888MHz TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815

VERTICAL PLOT

9:UL Fremont,5m Chomber B 25 Nov 2815 11:85:27
Rodioted Emissions - 3 Meters
= Project Number: 15122333
8 Client:L6 Electronics
Config:EUT+Charger+HS
Mode:BT_Below 1GHz
75 Tested by:J. Ko
6:
55
/_E\ ’_
~
3 ADp PR T TR f
3
35 11
? WM
8 a L
25k ) &) 4}
7 o
| Py | | ik
5 iyl Pl O Pl atihgb A e
“‘*a’m»w}.\‘v LT ‘W’\'"‘\WWN ol
5
38 1868 189688
Frequency (MHz)
Range () REUABN  Ref/Altn  Det/fvg Tupe Sueep Pis  ¥ows/fode Position Range () RGWABN  Ref/Attn Det/Avg Tupe Swep Pl ¥oups/ode Posltion
2:30-20 128k (~6B)./ 1M 8 PEAK/LogFur-Video fnsec gl X B-368degs 4:286-Toap k(6B/N  G1/18 PERK/Loghur-Uidea JnsecChuto) 8081 HAX B-%degs U
FCC Part 15 Subpart C 38-1888MHz TST 38815 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
4 *169.6125 35.12 Pk 15.7 -27.4 23.42 43.52 -20.1 0-360 101 H
8 *169.7825 35.56 Pk 15.7 -27.4 23.86 43.52 -19.66 0-360 101 \
1 35.2275 35.76 Pk 215 -28.8 28.46 40 -11.54 0-360 101 H
7 55.755 38.11 Pk 11.1 -28.6 20.61 40 -19.39 0-360 101 \
2 58.22 46.84 Pk 11.3 -28.6 29.54 40 -10.46 0-360 101 H
3 76.3675 36.01 Pk 11.8 -28.5 19.31 40 -20.69 0-360 101 H
5 195.1975 32.61 Pk 15.8 -27.1 21.31 43.52 -22.21 0-360 101 H
9 217.9 36.13 Pk 14.6 -26.9 23.83 46.02 -22.19 0-360 199 Vv
10 305.7 30.7 Pk 17.5 -26.2 22 46.02 -24.02 0-360 101 Vv
11 533.6 36.29 Pk 22 -26.2 32.09 46.02 -13.93 0-360 199 Vv
6 680.3 31.83 Pk 23.8 -25.5 30.13 46.02 -15.89 0-360 299 H

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
57.504 36.33 Qp 11.3 -28.7 18.93 40 -21.07 48 159 H

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

Qp - Quasi-Peak detector
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

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

*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 C63.10.

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: 15122333-E2V1
FCC ID: ZNFL62VL

DATE: 12/14/2015

6 WORST EMISSIONS

LINE 1 PLOT
1o UL Fremant, CA CE Room 38 Nov 2815 23:83:20
Conducted RFI Usltage
Project Noi15122333
91 Client Nome:LG
Mode | /Device EUT + AC Charger + HS
Test Uolt/Freq:128U/68Hz BT
= Test By:A. Esconilla
71
:‘ ol
¢ [
J Bl —
> { LISPR 22 Clase B fvg
2 7
3 a0 =
) /%\ V//\\V ﬁ
) / \ //\\ /ﬂ\ /\/(\/ [‘UA HWAV Wﬂv Uﬂ
T V U ¥
15 [z] 3a
Frequency (MHz)
Rangs () REW/UBH  FefrAttn  Det/feg flode e Fts  Fawps|  Forge 01D REWABH  Ref/fttn  Detifvg flods - Fla  Fowpado
1. 15-58 (=Bl /- B2 Pl JS/A5kz  BRIS 1/UR
ELE_ACFL.DAT 1 14 Moy 2815 Rev 0.5 26 Moy 2815
LINE 1 RESULT
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)
(dBuV) dBuVvV Avg
1 .1725 43.86 Pk 11 0 44.96 64.84 -19.88 - -
2 1725 31.07 Av 1.1 0 32.17 - - 54.84 -22.67
3 .7305 40.27 Pk 3 0 40.57 56 -15.43 - -
4 .7395 29.43 Av 3 0 29.73 - - 46 -16.27
5 7.044 41.55 Pk 2 1 41.85 60 -18.15 - -
6 6.981 27.29 Av 2 1 27.59 - - 50 -22.41
7 18.0285 42.77 Pk 3 2 43.27 60 -16.73 - -
8 18.087 24.64 Av 3 2 25.14 - - 50 -24.86

Pk - Peak detector

Av - Average detection
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REPORT NO: 15122333-E2V1 DATE: 12/14/2015
FCC ID: ZNFL62VL

LINE 2 PLOT
191 UL Fremomt, CA CE Room 30 Nov 2815 £3:83.:728
Conducted RFI Uoltage
Project No;15122333
91 Client Nome:LG
Model /Device EUT + AC Cheorger + HS
Test Uolt/Freq: 120U/68Hz BT
g1 Test By:A. Escomilla
71
e
NooBl R
s CISPR 23 Class B QP
C [
51
3 = T “ISPR 23 Clash B Pug ‘
5. //a\ |
ol UV \
31 ?p\ i £
" \/ \/ U N
5 1 18 38
Frequency (MHz)
Range (PHz) FEMUBH Ref fAttn  Det/Ava flode Susep Fts #wps|  FRarge (Mz) REU /U Ref/fttn  Det/fivg flode Sueep Fis  #5ups/Mo
2: 1538 Ihe-Ed8) /- B2/IE Pl As/4 BkHz  E835 1ARIT
ELE_ACPL.DAT 1 14 May 2815 Rev 5.5 26 Moy 2815

LINE 2 RESULT
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
9 .1725 44.68 Pk 1.2 0 45.88 64.84 -18.96 - -
10 .1725 29.57 Av 1.2 0 30.77 - - 54.84 -24.07
11 .7395 41.42 Pk 3 0 41.72 56 -14.28 - -
12 .6945 31.12 Av 3 0 31.42 - - 46 -14.58
13 1.563 41.43 Pk 2 1 41.73 56 -14.27 - -
14 1.563 30.43 Av 2 1 30.73 - - 46 -15.27
15 19.4865 46.11 Pk 3 2 46.61 60 -13.39 - -
16 19.4235 27.59 Av 3 2 28.09 - - 50 -21.91

Pk - Peak detector
Av - Average detection
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