FCC 47 CFR PART 15 SUBPART E

CERTIFICATION TEST REPORT
FOR
GSM/WCDMA/CDMA/LTE PHONE + BLUETOOTH, with DTS/UNII a/b/g/n/ac & NFC

MODEL NUMBER: LG-US991, US991, LGUS991

FCC ID: ZNFUS991

REPORT NUMBER: 15I20405-E5
ISSUE DATE: APRIL 21, 2015

Prepared for
LG ELECTRONICS MOBILECOMM U.S.A., INC
1000 SYLVAN AVENUE
ENGLEWOOD CLIFFS,
NEW JERSEY, 07632, U.S.A

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888



REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

Revision History

Issue
Rev. Date Revisions Revised By
- 04/21/15 Initial Issue P. ZHANG
Page 2 of 256
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
TABLE OF CONTENTS
1. ATTESTATION OF TEST RESULTS .ooiiiiiii ittt ettt et et e et et s eneaanen 6
2. TEST METHODOLOGY euiiuiitiitiiiiiiet ettt et et et s s st st e et e et et et st se st s e s ereenseneen 7
3. FACILITIES AND ACCREDITATION Louiiiiiiiiii ittt e et s e s s e eeeneeaneaneen 7
4, CALIBRATION AND UNCER T AINTY ettt ittt ettt et et et s e st e e e s aaesenenns 7
4.1. MEASURING INSTRUMENT CALIBRATION ..ottt ettt e e e e anens 7
4.2, SAMPLE CALCULATION Lottt ettt e it e et et s e en s e ea s eaeenssaenns 7
4.3. MEASUREMENT UNCER T AINTY ettt ettt e et e teeae e st s s es s ensenaeaenns 8
6. EQUIPMENT UNDER TEST .. ittt e e et e e e e et e e et e et e e et e e aaeeeeas 9
B.1. DESCRIPTION OF EUT .ottt ettt ettt ettt ettt ea et ettt et s e e e enerrens 9
6.2. MAXIMUM OUTPUT POWER. ... ottt et e e e ens 9
6.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 12
6.4. WORST-CASE CONFIGURATION AND MODKE ..ot 12
6.5. DESCRIPTION OF TEST SETUP ...ttt ettt ettt et e et s e e eneneen 13
7. TEST AND MEASUREMENT EQUIPMENT ...cuniiiiri et e e e e 15
8. SUMMARY T A B LE oo e et ettt e e et et e e et e et e e e e e aaen 16
9. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS ..., 17
9.1. ONTIME AND DUTY CYCLE RESULTS ...t 17
0.2, DUTY CY CLE PLOT S ittt et e e e e et et et et e e e e e eanes 18
10. MEASUREMENT METHOD. ..ottt e et e e e e e e e e aanas 22
11. ANTENNA PORT TEST RESULTS ..ot e et e e aenas 23
11.1. B AB BANDWVID T H ..ottt ettt 23
11.1.1. 802.11a MODE IN THE 5.8 GHZ BAND ......coieiee e 24
11.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....couiiiiieeee e 24
11.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .....oiomiiiieee e 24
11.1.4. 802.11ac HT80 MODE IN THE 5.8 GHZ BAND .....couiieiiieee e 24
11.1.1. 802.11a MODE STRADDLE CHANNEL 144.......ooeee e 25
11.1.5. 6 dB BANDWIDTH MID CH PLOT S ... 26
11.2. 26 OB BAND WV ID T H ..ottt ettt e et e e e e e e e eneeneen 28
11.2.1. 802.11a MODE IN THE 5.2 GHZ BAND ......omiiiee e 28
11.2.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .....conieiee e 28
11.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .....oiomiieeeeeee e 28
11.2.4. 802.11ac HT80 MODE IN THE 5.2 GHZ BAND ....oniiiie e 28
Page 3 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11.2.1. 802.11a MODE IN THE 5.3 GHZ BAND .......coiiiiicce e 29
11.2.1. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .......coveiieeeeeeeeeeee e 29
11.2.2. 802.11n HT40 MODE IN THE 5.3 GHZBAND .......civeeiiieeeeee e 29
11.2.3. 802.11ac HT80 MODE IN THE 5.3 GHZ BAND .......oovvciiiiiiiiicee e, 29
11.2.4. 802.11a MODE IN THE 5.5 GHZ BAND .......coioeiieeeeee e 30
11.2.5. 802.11n HT20 MODE IN THE 5.5 GHZBAND .......coovniiieeeeee e 30
11.2.6. 802.11n HT40 MODE IN THE 5.5 GHZBAND ......ccovviiiiiieeeeeeee e 30
11.2.7. 802.11ac HT80 MODE IN THE 5.5 GHZ BAND ......covuiiiiieeeeeee e 30
11.2.8. 802.11a MODE IN THE 5.8 GHZ BAND .......covniiiee e 31
11.2.9. 802.11n HT20 MODE IN THE 5.8 GHZBAND .......covvniiieeeee e 31
11.2.10. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ......ccovvviiiiiee e 31
11.2.11. 802.11ac HT80 MODE IN THE 5.8 GHZ BAND .......coviiiiieieeeeeeeeee e 31
11.2.1. 26 dB BANDWIDTH PLOTS . ..coeeee e 32
11.3. 99% BANDWIDTH ..o e e et e e e et e e aae e 36
11.3.1. 802.11a MODE IN THE 5.2 GHZ BAND .......iiiet e 36
11.3.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......cooeeiiiieee e 36
11.3.3. 802.11n HT40 MODE IN THE 5.2 GHZBAND .......cooveiiieeeeee e 36
11.3.4. 802.11ac HT80 MODE IN THE 5.2 GHZ BAND ......covuoiiiieeeeeee e 36
11.3.5. 802.11a MODE IN THE 5.3 GHZ BAND ......covniiiiee e 37
11.3.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .......covvniieeeeee e 37
11.3.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ......ccovviiiieiee e 37
11.3.8. 802.11ac HT80 MODE IN THE 5.3 GHZ BAND ......covuoiiiieeeeeee e 37
11.3.9. 802.11a MODE IN THE 5.5 GHZ BAND ......ccovniiiieeeeee e 38
11.3.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ......ccovviiiiiiee e 38
11.3.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ......ccovviiiieiee e 38
11.3.12. 802.11ac HT80 MODE IN THE 5.5 GHZ BAND ......ccoviiiieieee e 38
11.3.13. 802.11a MODE IN THE 5.8 GHZ BAND .......covniiieeee e 39
11.3.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ......ccovviiiiiieeeeeeee e 39
11.3.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .......coovniiiiieeeeee e 39
11.3.16. 802.11ac HT80 MODE IN THE 5.8 GHZ BAND .......coviiiiiiieeee e 39
11.3.1. 99% BANDWIDTH PLOTS ..ottt e e e e eeeees 40
11.4. OUTPUT POWER AND PPSD ...ttt 44
11.4.1. 802.11a MODE IN THE 5.2 GHZ BAND ......coveiieeeee e 45
11.4.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ......ccovviiiiiiee e 46
11.4.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND ......ccovviiiiiiee e 47
11.4.4. 802.11ac HT80 MODE IN THE 5.2 GHZ BAND ......cconiiiiei e 48
11.4.5. 802.11a MODE IN THE 5.3 GHZ BAND ......ccovniiiieeeee e 49
11.4.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ......ccovviiiieieee e 50
11.4.7. 802.11n HT40 MODE IN THE 5.3 GHZBAND .......covveiiieeeee e 51
11.4.8. 802.11ac HT80 MODE IN THE 5.3 GHZ BAND ......ccoviiiiieieee e 52
11.4.9. 802.11a MODE IN THE 5.5 GHZ BAND .......coioetieeeeeeee e 53
11.4.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ......ccovvuiiiiiee e 54
11.4.11. 802.11n HT40 MODE IN THE 5.5 GHZBAND .......coovniiiiieieeeeeeee e 55
11.4.12. 802.11ac HT80 MODE IN THE 5.5 GHZ BAND .......coviiiiieiieee e 56
11.4.1. 802.11a MODE STRADDLE CHANNEL 144 .......cooeoeieeeee e 57
11.4.2. 802.11n HT20 MODE STRADDLE CHANNEL 144 ........ooiieiieeeeeeeeeeeen 60
11.4.3. 802.11n HT40 MODE STRADDLE CHANNEL 142.......coouiiiiieeeeeeeeeeeee 63
11.4.4. 802.11ac HT80 MODE STRADDLE CHANNEL 138 .....ccovvviiiiiiiiieeeeeeeeeeee e 66

Page 4 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11.4.5. 802.11a MODE IN THE 5.8 GHZ BAND. .......coiiiiiiiiiiiiiee e 69
11.4.6. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....ccooiiiiiiiieee 70
11.4.7. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .....ccooiiiiiiiiiee 71
11.4.8. 802.11ac HT80 MODE IN THE 5.8 GHZ BAND ........ccoiiiiiiiiiiiiiiiieeeeieeeee 72
11.4.1. OUTPUT POWER AND PPSD PLOTS, Chain O........cccooiiiiiiiiiiiieeeeeeiieeeeeen 73
12. TRANSMITTER ABOVE 1 GHZ.....ciiiiiiiiiiec et 80
12,0, 5.2 GHZ e e e 81
12.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHZ BAND ........coceiiiiiiiiiiiinneen. 81
12.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND.............ccc........ 92
12.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND...................... 103
12.1.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.2 GHz BAND..................... 111
12,2, 5.8 GHZ i 116
12.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHzZBAND ..........ccoeeiiiiiiii. 116
12.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND...................... 127
12.2.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND...................... 138
12.2.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.3 GHz BAND.................... 146
12.3. 5. 5-5.8 GHaZ...eiiiiiiiii e 151
12.3.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.5 GHZ BAND .......cccovviiiiiiiiiinnen 151
12.3.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.5 GHz BAND...................... 164
12.3.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.5 GHz BAND...................... 177
12.3.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.5 GHz BAND.................... 190
12,4, 5.8 GHZ . e 197
12.4.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHZBAND ..........ccceoiiiiiiinennn. 197
12.4.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND...................... 210
12.4.3. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.8 GHz BAND.................... 233
12.5. ADDITIONAL TESTS (Phone with Smart Case and DOCK) ................uuvviiiiiiiiiinnnns 240
12.5.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHZBAND .........cccoeeviiiiiiienn. 240
13. WORST-CASE BELOW 1 GHz (in the 5.3 GHz Band)........cccovvvvviiiiiiiiiiiiiiiiiiiiiiiieeeee 242
14. AC POWER LINE CONDUCTED EMISSIONS ........oiiiiiiiiiiiiiiiie e 249
15. SETUPR PHOTOS ...ttt ettt e ettt e e e e e et e e e e e e e 254

Page 5 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC
EUT DESCRIPTION: GSM/WCDMA/CDMA/LTE PHONE + BLUETOOTH, with DTS/UNII a/b/g/n/ac
& NFC
MODEL: LG-US991, US991, LGUS991
SERIAL NUMBER: 0699-0243 (Radiated); 0699-0249 (Conducted)
DATE TESTED: MARCH 27 — APRIL 21, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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:

PENG ZHANG CHARLES VERGONIO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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TEST METHODOLOGY
The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47

Part 15, and ANSI C63.10-2009, 789033 D02 General UNII Test Procedures New Rules v01.
2. FACILITIES AND ACCREDITATION

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

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

[ ] Chamber G(IC: 2324B-7)
[ ] chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

3. CALIBRATION AND UNCERTAINTY
3.1. 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.

3.2. 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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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3.3. 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 40000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

The EUT is a GSM/WCDMA/CDMA/LTE PHONE + BLUETOOTH, with DTS/UNII a/b/g/n/ac & NFC.

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum conducted output power as follows:
Frequency Range Mode Total Output Total Output

Power Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 12.81 19.10
5180 - 5240 802.11n HT20 12.69 18.58
5190 - 5230 802.11n HT40 11.45 13.96
5210- 5210 802.11ac HT80 11.47 14.03
5260 - 5320 802.11a 12.90 19.50
5260 - 5320 802.11n HT20 12.66 18.45
5270- 5310 802.11n HT40 11.63 14.55
5290 - 5290 802.11ac HT80 12.66 18.45
5500 - 5700 802.11a 13.09 20.37
5500 - 5700 802.11n HT20 12.83 19.19
5510- 5670 802.11n HT40 11.75 14.96
5530 - 5690 802.11ac HT80 11.56 14.32
5745 - 5825 802.11a 13.23 21.04
5745 - 5825 802.11n HT20 13.29 21.33
5755 - 5795 802.11n HT40 11.77 15.03
5775 - 5775 802.11ac HT80 11.60 14.45
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The transmitter has average conducted output power (measured by power meter) as follows:

Avg Pwr
Band Freq.
(GHz) Mode Data Rate Ch# (MHz) (dBm)
36 5180 13.2
40 5200 13.2
802.11a 6 Mbps
44 5220 13.1
48 5240 13.1
36 5180 13.1
40 5200 13.1
8%‘%&” 6.5 Mbps
(HT20) 44 5220 13.0
48 5240 13.0
38 5190 11.2
UNII-1 8%‘18” 13.5 Mbps
( ) 46 5230 11.0
36 5180 13.2
40 5200 13.1
802.11ac 6.5 Mbps
(VHT20) 44 5220 13.2
48 5240 13.2
38 5190 11.1
802.11ac 13.5 Mbps
(VHT40) 46 5230 11.0
802.11ac (VHT80) 29.3 Mbps 42 5210 11.0
52 5260 13.2
56 5280 13.2
802.11a 6 Mbps
60 5300 13.2
64 5320 13.1
52 5260 13.0
56 5280 13.0
SE'ZT';:)” 6.5 Mbps
(HT20) 60 5300 13.0
64 5320 13.0
54 5270 11.2
UNII-2A sazT.lsn 13.5 Mbps
(HT40) 62 5310 11.0
52 5260 13.1
56 5280 13.2
?%};gf 6.5 Mbps
60 5300 13.1
64 5320 13.0
54 5270 11.1
?%}lg)c 13.5 Mbps
62 5310 11.0
802.11ac (VHT80) 29.3 Mbps 58 5290 1.7
UNII-2C 802.11a 6 Mbps 100 5500 13.5
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DATE: APRIL 21, 2015
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112 5560 135
116 5580 13.5
100 5500 13.5
fzazf;g; 6.5 Mbps 112 5560 135
116 5580 13.5
102 5510 11.2
802.11n 13.5 Mbps
(HT40) 110 5550 11.2
100 5500 13.5
?%};3‘; 6.5 Mbps 112 5560 135
116 5580 13.5
102 5510 11.2
802.11ac 13.5 Mbps
(VHT40) 110 5550 11.1
802.11ac
(VHT80) 29.3 Mbps 106 5530 10.8
132 5660 13.6
149 5745 13.6
802.11a 6 Mbps
161 5808 13.6
165 5825 13.6
132 5660 13.4
802.11n 149 5745 13.5
(HT20) 6.5 Mbps 161 5808 13.5
165 5825 13.5
134 5670 11.0
142 5710 1.1
8(%_.‘1“1);1 13.5 Mbps 151 5755 11.2
UNII-3 :
159 5795 1.1
132 5660 13.4
802.11ac 149 5745 13.4
6.5 Mbps
(VHT20) P 161 5808 13.5
165 5825 13.6
134 5670 11.0
802.11ac 142 5710 11.0
(VHT40) 13.5 Mbps 151 5755 11.1
159 5795 11.2
802.11ac 138 5790 10.7
(VHT80) 29.3 Mbps 155 5775 10.7
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 2.35 dBi.

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 the X orientation was worst-case orientation; therefore, all final radiated testing was performed
with the EUT in the X orientation.

Spots check also performed on SMART COVER and CHARGING DOCK station.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
802.11AC HT80mode: MCSO
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

DATE: APRIL 21,

2015

FCC ID: ZNFUS991

Support Equipment List

Description Manufacturer Model Serial Number FCCID
AC Adapter LG MCS-04WD2 EAY62991904 N/A
Smart Case Cover LG LG-P1 DK0227 N/A
Wireless Charger LG WCD-110 LF1212625283010049 N/A
Earphone LG N/A N/A N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded [1.0m N/A
TEST SETUP

The EUT is setup as a stand-alone device.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

SETUP DIAGRAM FOR TESTS

AC
ADAPTER

MAINS POWER SCOURCE

Page 14 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer |Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/15
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 100773 |08/15/15
Peak Power Meter Agilent / HP E4416A C00963 [12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 ([12/13/15
Antenna, Horn, 18GHz EMCO 3115 C00783 [10/25/15
Antenna, Horn,18- 26 GHz ARA MWH-1826/B C00946  (11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 [06/28/15
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 1243 12/08/15
RF Preamplifier, 100KHz -> 1300MHz  |HP TBD C00825 [06/01/15
RF Preamplifier, 1GHz - 18GHz Miteg NSP4000-SP2 924343  |03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B FO0351 |06/27/15
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M FO0013 |CNR
RF Preamplifier, 1GHz - 18GHz Miteq AFS42-00101800-25-S-42 1818466 |05/09/15
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 |05/23/15
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/15
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 105/22/15

Test Software List

Description Manufacturer Model Version
Radiated Software UL UL EMC Version 9.5, 07/22/14
Conducted Software UL UL EMC Version 9.5, 05/17/14
CLT Software UL UL RF Version 1.0, 02/02/15
Antenna Port Software UL UL RF Version 2.1.1.1, 1/20/15
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

7. SUMMARY TABLE

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.407 (a) Occupied Band width (26dB) N/A Pass 82.41 MHz
15.407 6dB Band width (5.8Ghz) 500KHz Pass 3.25MHz
156.407 |TX Cond. Power5.15-2.25, 5.25- <24dBm or Pass 13.09 dBm
(a)(2) 5.35 & 5.47-5.725 11+10Log(OBW) )
15.407 . < 30dBm or Conducted
(a)(3) TX Cond. Power 5.725-5.825 17+10Log(OBW) Pass 13.29 dBm
1(2')‘22)7 PSD (5.2,5.3,5.5GHz) <11dBm Pass 1.52 dBm
1(2')‘22)7 PSD (5.8GHz) 30dBm per 500kHz -1.13 dBm
15.207 (a) |\C Power Line conducted Section 10 Pass | 48.57 dBuV (PK)
emissions ;
15.407 (o Radiated
&'15 2(gg) Radiated Spurious Emission < 54dBuV/m Pass 49.46 dBuV/m
15.407 ’ . Radiated /
(h)(2) Dynamic Frequency Selection N/A Conducted Pass N/A
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.
PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. 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)
802.11a 2.064| 2.168 0.952| 95.2% 0.21 0.484
802.11ac HT80 1.170( 1.272 0.920| 92.0% 0.36 0.855
802.11n HT20 1.920( 2.020 0.950| 95.0% 0.22 0.521
802.11n HT40 0.942| 1.048 0.899( 89.9% 0.46 1.062
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

% Agilent 13:95:51 Apr 8, 2015

DATE: APRIL 21, 2015

RL |Freq/ChanneI

FCC ID: ZNFUS991

Ref 28 dBm #Atten 38 dB

a Mkr2 2,168 ms

045 dB Center Freq

*Peakl | |

1' 2 |
& |

| 5.20088006 GHz

Log | 2<f
19

dB/

Offst

StartFreq
L.20000008 GHz

18.9

dB

Stop Freq
5.20000008 GHz

#PAvg

Auto

Center 5200 660 GHz

Res BH 8 MHz #WEW 58 MHz

Marker Traca
1R (1
la (&8
2R (1
2a (&)

H o Axiz

1.128 mg
2.HE4 me
1.128 mg
2,168 me

15.85 dBm

-B.44 dB Signal Track

15.85 dEm 0
8.45 db n

=

CF Step
3.00000000 MHz

Man

Span @ Hz
Sweep 4 ns (1001 peo) || (TS SESES
Amplitude )

0ff
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

DUTY CYCLE 802.11n HT20 MODE

W Agilent 13:33:23 Apr §, 2015 RL [Freg/Channel

a Mkr2  2.82 ms

Center Freq
Ref 38 dBm #htten 30 dB | 0.36 dB | < 26000006 Gz

#Peak | T
[ T L+

StartFreq
D.20000866 GHz

StopFreq
5.20008806 GHz

CF Step
5.00000000 MHz
Auto Man

#PAvg

Center 5.200 000 GHz Span @ Hz
Res BH & MHz #UBH 568 MHz Sweep 4 ms (1861 pts)

Marker Trace ¥ Hxiz Amplitude
1R (1> 1.14 me 15.83 dBm
1a 1x 1.92 me -1.47 dB i
2R (1> 1.14 me 15.83 dBm 0 Slgnal Traocfkf
2a e 2.82 ns 8.56 dB n =t

—

Freq Offset
B.00000000 Hz

Page 19 of 256
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DUTY CYCLE 802.11n HT40 MODE

s Agilent 14:99:28 Apr 8, 2015

RL

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

Freqg/Channel

Ref 38 dBm #Htten 38 dB

& Mkr2

1.648 ms
-8.72 dB

#Peak

Center Freq
519000008 GHz

1
& |2, ped bt

StartfFreq
519688866 GHz

StopFreq
519008669 GHz

#PAvg

CF Step
3.00000060 MHz
Auto Man

Center 5190 880 GHz
Res BH & MHz

#WEW 58 MHz

Span @ Hz

Sweep 2 ms (1881 pts)

Marker Traca
1R (1>
la (1
2R (1>
2a (1

* Axiz

Y6 ps
942 pe
Y6 ps

1.848 me

Amplituda
£.37 dBm

E.14 dB
£.37 dBm
-A.72 dB

Freq Offset
0.00000000 Hz

Signal Track
0]

On
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

DUTY CYCLE 802.11ac HT80 MODE

4 Agilent 14:14:39 Apr 8, 2015 RL [Freg/Channel
a Mkre  1.272 ms c F
Ref 28 dBm #ftten 38 dB 048 B |l 2%1;;@%@ VGTfZ'
#Peak | e | [T &, T 1T J=
Log I ' ' o
18 StartFreq
dB/ 521000000 GHz
0ffst
ag'g Stop Freq
5.21000088 GHz
CF Step
5.00000008 MHz
#PAvg Auto Man
Center 5.210 BBA GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz Sweep 2 ms (1001 pts) || gggg%ggg sﬁ;
Markar Tracae Type * Axiz Amplitude i
1R 1 Time 234 ps 3.81 dBm
1 (13 Ti 1.17 £.22 dB ;
2R 1y Tine 234 EE 3.81 dbn 0 Signal Trag#
24 [€H) Tima 1.272 ne -8.4% dB n 1)
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

9. MEASUREMENT METHOD
789033 D02 General UNII Test Procedures New Rules vO1

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for .power
and PPSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS Averaging and
duty cycle correction is used.
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10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.350 0.5
Mid 5785 16.425 0.5
High 5825 16.375 0.5
Worst 16.425
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.685 0.5
Mid 5785 17.550 0.5
High 5825 17.712 0.5
Worst 17.712
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 36.135 0.5
High 5795 36.355 0.5
Worst 36.355
10.1.4. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5775 75.670 0.5
Worst 75.670
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

10.1.1. 802.11a MODE STRADDLE CHANNEL 144
Channel | Frequency | 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5720 3.250 0.5
Worst 3.250
10.1.2. 802.11n MODE STRADDLE CHANNEL 144
Channel | Frequency | 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5720 3.843 0.5
Worst 3.843
10.1.3. 802.11n HT40 MODE STRADDLE CHANNEL 142
Channel | Frequency | 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5710 3.260 0.5
Worst 3.260
10.1.4. 802.11ac80 MODE STRADDLE CHANNEL 138
Channel | Frequency | 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5690 3.250 0.5
Worst 3.250
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.1.5. 6 dB BANDWIDTH MID CH PLOTS

11n HT20 5.8 Mid Ch 11n HT40 5.8 Low Ch

11a 5.8 Mid Ch 11ac HT80 5.8 Low Ch
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11a CH. 144 11n HT20 CH. 144
11n HT40 CH. 142 11ac HT80 CH. 138

Note: 6dB for straddling channel: (6dB BW of total BE)/2 — (5725MHz — Center Frequency)
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

10.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 21.71
Mid 5200 21.63
High 5240 21.61
Worst 21.71
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 22.10
Mid 5200 21.97
High 5240 21.92
Worst 22.10
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26dB Bandwidth
(MHz) (MHz)
Low 5190 40.06
Mid 5230 40.30
Worst 40.30
10.2.4. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency|26 dB Bandwidth

(MHz) (MHz)
Low 5210 82.28
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DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.2.1. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.63
Mid 5300 21.68
High 5320 21.74
Worst 21.74
10.2.1. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.76
Mid 5300 21.94
High 5320 22.00
Worst 22.00
10.2.2. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 40.06
High 5310 40.30
Worst 40.30
10.2.3. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5290 82.14
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DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.2.4. 802.11a MODE IN THE 5.5 GHz BAND
Channel|FrequencyR6 dB Bandwidth
(MHz) (MHz)
Low 5500 21.71
Mid 5580 21.68
High 5700 21.74
144 5720 21.63
Worst 21.74
10.2.5. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Channel|FrequencyR6 dB Bandwidth
(MHz) (MHz)
Low 5500 21.92
Mid 5580 21.97
High 5700 21.97
144 5720 22.00
Worst 22.00
10.2.6. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 40.12
Mid 5550 40.42
High 5670 40.42
142 5710 40.18
Worst 40.42
10.2.7. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5530 82.41
138 5690 82.14
Worst 82.41
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.2.8. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequencyp6 dB Bandwidth
(MHz) (MHz)
Low 5745 21.68
Mid 5785 21.81
High 5825 21.79
Worst 21.81
10.2.9. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequencyp6 dB Bandwidth
(MHz) (MHz)
Low 5745 22.07
Mid 5785 22.02
High 5825 21.94
Worst 22.07

10.2.10. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.06
High 5795 40.12
Worst 40.12

10.2.11. 802.11ac HT80 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5775 82.14
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.2.1. 26 dB BANDWIDTH PLOTS

11n HT20 5.2 Mid Ch 11n HT20 5.3 Mid Ch

11n HT20 5.5 Mid Ch 11n HT20 5.8 Mid Ch

11n HT40 5.2 Low Ch 11n HT40 5.3 Low Ch

Page 32 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11n HT40 5.5 Mid Ch 11n HT40 5.8 Low Ch

11a 5.2 Mid Ch 11a 5.3 Mid Ch

11a 5.5 Mid Ch 11a 5.8 Mid Ch
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11ac HT80 5.2 Low Ch 11ac HT80 5.3 Low Ch
11ac HT80 5.5 Low Ch 11ac HT80 5.8 Low Ch
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UNII Straddling Channels

11a CH. 144 11n HT20 CH. 144

11n HT40 CH. 142 1lac HT80 CH. 138
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10.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 16.59
Mid 5200 16.59
High 5240 16.57
Worst 16.59
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 17.78
Mid 5200 17.76
High 5240 17.78
Worst 17.78
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.26
Mid 5230 36.26
Worst 36.26
10.3.4. 802.11ac HT80 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5210 75.69
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MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.3.5. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5260 16.57
Mid 5300 16.57
High 5320 16.57
Worst 16.57
10.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5260 17.76
Mid 5300 17.76
High 5320 17.77
Worst 17.77
10.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5270 36.26
High 5310 36.26
Worst 36.26
10.3.8. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5290 75.68
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.3.9. 802.11a MODE IN THE 5.5 GHz BAND
Channel|Frequency|99% Bandwidth

(MHz) (MHz)
Low 5500 16.55
Mid 5580 16.58
High 5700 16.57
144 5720 16.59
Worst 16.59

10.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.76
Mid 5580 17.76
High 5700 17.76
144 5720 17.81
Worst 17.81

10.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5510 36.30
Mid 5550 36.26
High 5670 36.27
142 5710 36.35
Worst 36.35

10.3.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5530 75.66
138 5690 75.82
Worst 75.82
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.3.13. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.56
Mid 5785 16.57
High 5825 16.56
Worst 16.57
10.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.77
Mid 5785 17.76
High 5825 17.77
Worst 17.77
10.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5755 36.26
High 5795 36.25
Worst 36.26
10.3.16. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5775 75.73
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.3.1. 99% BANDWIDTH PLOTS

11n HT20 5.2 Mid Ch

11n HT20 5.3 Mid Ch

Agilen 15:36:57 Api 8, 2015 R T [Freg/Channel Agilent 15:57:25 Apr 8, 2015 R T [FregChannel
l l
Cerier Freq - Certer Freq
Ch Freq 5.2 GHz Trig  Free 520000000 GHz Ch Freq 5.3 GHz Tiig Free £.30000000 GHz
Qccupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Stait Freq | Stait Freq
5.18500000 GHz 5.28500000 GHz
Ref 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
#Samp) T T T T T T T Stop Freq #Samp| T T T T T T Stop Freq
Log 1 | I I I I I 5.21500000 GHz Log I I I | I I 5.31500000 GHz
10 b P T AT TR I T v o 10 AT e L) <
dB/ > < CF Step dB/ Y Tt CF Step
Ofist M i 3.00000000 MHz Oftst ) 3.00000000 MHz
109 [l ” 2 Man, 109 A ] Man,
= | e
I ‘ i Freq Cliset L ‘ i Il FreqCiiset
Center 5.200 00 GHz Span 30 MHz || 000000000 Hz Center 5.300 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 330 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {1001 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00% (ffon of Occupied Bandwidth Gce BW % Pur 99.00% llon cf
17.7627 MHz xdB 260043 17.7561 MHz X8 260048
Tiansmit Freq Enor -30.199 kHz Transmit Freq Errar -41.278 kHz
x dB Bandwidth 20.839 MHz* x dB Bandwidth 20.898 MHz*
11n HT20 5.5 Mid Ch 11n HT20 5.8 Mid Ch
Agilenf 15:54:37 Api 8, 2015 R T |Frequhanne\ Agilent 15:52:41 Apr 8, 2015 R T |Freq/Channe|
| |
Certer Freq Certer Freq
Ch Freg 5.58 GHz Trig  Free 5.68000000 GHz Ch Freg 5.785 GHz Tiig  Free 5.78500000 GHz
Qccupied Bandwidih Averages: 100 I QOccupied Bandwidth Averages: 100 I
Stait Freg | Starf Freq
£.56500000 GHz £.77000000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
#Samp| T T T T T T T Stop Freq #Samp| T T T T T \ Stop Freq
Log | | | | | | 1 5.59500000 GHz Log N | | | | | 5.80000000 GHz
0 SN A T *r m T T N W T TS
dB/ > < CF Step dB/ > (3 CF Step
Ofist 3.00000000 MHz Olist 3.00000000 MHz
109 Ji T s N Auto Man 109 [T Auto Man
a5 [ T a5 PO Bkl
I } I Freq Ciiset I } } ! Freq Cifset
Center 5.580 00 GHz Span 30 MHz || 000000000 Hz Center 5.785 00 GHz Span 30 MHz || 0-00000000 Hz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (1001 pts) #Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {1001 pis)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pur 93.00% |lon cf Occupied Bandwidth Occ BW % Pwr 99.00% |ffon cf
17.7610 MHz xd8 2650040 17.7611 MHz 5B 250058
Tiansmit Freq Enor -34 565 kHz Tiansmit Freq Error -44 452 kHz
x dB Bandwidth 20.966 MHz* % dB Bandwidth 20.885 MHz*
11n HT40 5.2 Low Ch 11n HT40 5.3 Low Ch
Agilent 15:38:56 Apr 8, 2015 R T |Frequhanne\ %+ Agilent 16:01:21 Apr 8, 2015 R T |Freq/ChanneI
| |
Certer Freq " Certer Freq
Ch Freq 519 GHz Trig  Free 513000000 GHz Ch Freq 527 GHz Tiig Free 5 57000000 GHz
QOccupied Bandwidih Averages: 100 I Occupied Bandwidth Averages: 100 I
Saif Freg | Starit Freq
5.16000000 GHz £.24000000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
4Samp| T T T T Stop Freq #Samp| T T T T Stop Freq
Log I I I I [ 522000000 GHz Log I I I I 530000000 GHz
{ m y = T ; ; >
10 AT NI 1 10 it i
agl S AL e cFstep] | |ams 5 < CF Step
Offst 6.00000000 MHz Offst £.00000000 MHz
109 i u L | Aute Man 109 |y Auto Man
dB | ! i | dB | Ll |
i ] I Freq Ciiset i i | Freq Cifset
Center 5.190 00 GHz Span 60 MHz || 0-00000000 Hz Center 5.270 00 GHz Span 60 MHz || 0-00000000 Hz
#Res BW 620 kHz VBW 1.8 MHz #5Sweep 100 ms (1001 pis) #Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms {1001 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00% (ffon of Qccupied Bandwidth Occ BW % Pur 99.00% llon cf
36.2604 MHz xd5 26,0045 36.2581 MHz XdB 260006
Tiansmit Freq Enor -49.516 kHz Transmit Freq Errar -36.537 kHz
x dB Bandwidth 38.396 MHz"™ x dB Bandwidth 38.694 MHz*
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

FCC ID: ZNFUS991

11n HT40 5.5 Mid Ch

11n HT40 5.8 Low Ch

Agilent 160325 Api 8 2015 R T [Freg/Channel Agilent 16:04:59 Apr 8, 2015 R T [Freg/Channel
l l
Cerier Freq - Certer Freq
Ch Freq 555 GHz Trig  Free 555000000 GHz Ch Freq 5755 GHz Tiig Free £.75500000 GHz
Qccupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Stait Freq | Stait Freq
5.52000000 GHz 5.72500000 GHz
Ref 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
#Samp) T T T T T T Stop Freq #Samp| T T T T T T T Stop Freq
Log | | | [ [ I\ £.58000000 GHz Log Jy [ [ [ | | [ £.78500000 GHz
& 1 " i g ¥ L i [ I "y
0 diliiLii g i il il 10 it | | il
dB/ Y i i < CF Step dB/ = T = CF Step
Ofist 6.00000000 MHz Oftst £.00000000 MHz
109 [[Eahla \futo  Wan 109 Hy A
S i i S
[ ‘ | | i Freq Citset | ‘ } i Freq Ciiset
Center 5.550 00 GHz Span 60 MHz || 000000000 Hz Center 5.755 00 GHz Span 60 MHz || 000000000 Hz
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (1001 pts) #Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms {1001 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00% (ffon of Occupied Bandwidth Gce BW % Pur 99.00% llon cf
36.2625 MHz xdB 260043 36.2640 MHz X8 260048
Tiansmit Freq Enor -60.939 kHz Transmit Freq Errar -36.843 kHz
x dB Bandwidth 38432 MHz* x dB Bandwidth 38.498 MHz*
11a 5.2 Mid Ch 11a 5.3 Mid Ch
Agilenf 15:34:26 Api 8, 2015 R T |Frequhanne\ Agilent 15:43:30 Apr 8, 2015 R T |Freq/Channe|
| |
Certer Freq Certer Freq
Ch Freg 52 GHz Trig  Free 5.20000000 GHz Ch Freg 5.3 GHz Tiig  Free 5.30000000 GHz
Qccupied Bandwidih Averages: 100 I QOccupied Bandwidth Averages: 100 I
Stait Freg | Starf Freq
£.18500000 GHz £.28500000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
#Samp) T T T T Stop Freg #Samp| T T T Stop Freq
Log | | | | 521500000 GHz Log | | | 5.31600000 GHz
i T I id ' ) i g
10 el T LT T, T W T 10 i P A B 1
dB/ > < CF Step dB/ 5 < CF Step
Ofist ] 3.00000000 MHz Olist i 3.00000000 MHz
109 A e T WO Auto Man 109 [k, T || Auto Man
a8 [P a6 [T NMBRIINLKL
[ i i i Freq Ciiset i i i i Freq Cliset
Center 5.200 00 GHz Span 30 MHz || 000000000 Hz Center 5.300 00 GHz Span 30 MHz || 0-00000000 Hz
#Res BW 330 kHz VBW 1 MHz #Sweep 100 ms (1001 pts) #Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {1001 pis)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pur 93.00% |lon cf Occupied Bandwidth Occ BW % Pwr 99.00% |ffon cf
16.5875 MHz xd8 2650040 16.5713 MHz 5B 250058
Tiansmit Freq Enor -23.736 kHz Tiansmit Freq Error -23.492 kHz
x dB Bandwidth 20.494 MHz* x dB Bandwidth 20.513 MHz*
11a 5.5 Mid Ch 11a 5.8 Mid Ch
i Agilent 15:45:43 Api 8, 2015 R T [Freg/Channel 3% Agilent 15:48:29 Apr 8, 2015 R T [FreqgChannel
| | ]
Certer Freq " Certer Freq
Ch Freq 5.58 GHz Trig  Free 5 58000000 GHz Ch Freq 5785 GHz Tiig Free 5 78500000 GHz
QOccupied Bandwidih Averages: 100 I Occupied Bandwidth Averages: 100 I
Saif Freg | Starit Freq
5.56500000 GHz 5.77000000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
4Samp| T T T T T Stop Freq #Samp| T T T T T Stop Freq
Log [ | | | [ | £.59500000 GHz Log [ [ [ | | £.80000000 GHz
< r I P <& - o
10 Rt R LR L 10 T T T
dBr = = CF Siep dB/ =¥ < CF Step
Offst i i 3.00000000 MHz Offst I 3.00000000 MHz
109 KRS Mg | At Man ITERN: WA R AR R AR RN AN RN N Il Auta Man
@B | \ I EEE— @B |
I } i I Freq Cliset I i ‘ I Freq Cliset
Center 5.580 00 GHz Span 30 MHz || 0-00000000 Hz Center 5.785 00 GHz Span 30 MHz || 0-00000000 Hz
#Res BW 300 kHz VBW 910 kHz #5Sweep 100 ms (1001 pis) #Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {1001 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00% (ffon of Qccupied Bandwidth Occ BW % Pur 99.00% llon cf
16.5796 MHz xd5 26,0045 16.5658 MHz XdB 260006
Tiansmit Freq Enor -40.963 kHz Transmit Freq Errar -32.425 kHz
x dB Bandwidth 20573 MHz* x dB Bandwidth 20.598 MHz*
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

FCC ID: ZNFUS991

11ac HT80 5.2 Low Ch

11ac HT80 5.3 Low Ch

Agilent 154120 Api 8 2015 R T [Freg/Channel Agilent 16:09:16 Apr 8, 2015 R T [Freg/Channel
l l
Cerier Freq - Certer Freq
Ch Freq 521GHz Trig  Free 591000000 GHz Ch Freq 529 GHz Tiig Free 529000000 GHz
Qccupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Stait Freq | Stait Freq
515000000 GHz 5.23000000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Aiten 20 dB
#Samp) T T T T T T T Stop Freq #Samp| T T T T T T T Stop Freq
Log [ ! ! l 1 1 ! £.27000000 GHz Log I 1 [ [ | | [ £.35000000 GHz
10 b0 ' e 10 i i TS
dg/ = T T T LR [ CF Step dBi = A L e T < CF Step
Ofist 12.0000000 MHz Oftst 12.0000000 MHz
109 [ ny Aute Wan, 10.9 Ll lfiAute Man,
e | P roqomeet | | 1® | i
| ‘ | i Freq Citset [ } ‘ Il FreqCitset
Center 5.210 00 GHz Span 120 MHz || 0-00000000 Hz Center 5.290 00 GHz Span 120 MHz || 000000000 Hz
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (1001 pts) #Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {1001 pts)
- - Signal Track - - Signal Track
Occupied Bandwidth Oce BW % Pur 99.00% (ffon of Occupied Bandwidth Gce BW % Pur 99.00% llon cf
75.6872 MHz xd5 260045 75.6821 MHz X8 26000
Tiansmit Freq Enor -75.252 kHz Transmit Freq Errar -21.429 kHz
x dB Bandwidth 79.129 MHz* x dB Bandwidth 79.078 MHz*
11ac HT80 5.5 Low Ch 11ac HT80 5.8 Low Ch
Agllent 16:08:33 Apr 8 2015 R T [FregChannel Agilent 16:06:48 Apr 8, 2015 R T [Freg/Channel
| |
Cerier Freq - Certer Freq
Ch Freq 553 GHz Trig  Free 5 53000000 GHz Ch Freg 5.775 GHz Tiig  Free 577500000 GHz
Occupied Bandwidih Averages: 100 I QOccupied Bandwidth Averages: 100 I
Stait Freq | Stait Freq
5.47000000 GHz 5.71500000 GHz
Rel 20 dBm Atten 20 dB Rel 20 dBm Atten 20 dB
#Samp) T T T T T T T Stop Freq # Samp) T T T T T T T Stop Freq
Log | | | | | | | 5.59000000 GHz Log | | | | | | | 5.83500000 GHz
10 L=? N TETY Ty e TR ) o 10 TP T, TN T LT s 3
dB/ ST r= CF Step dB/ =L < CF Step
Offst 12.0000000 MHz Offst 12.0000000 MHz
109 [Hwd] T Aute Man 109 LA L Nl Auto Wan,
dB IL'_ | [ i [P a8 i I I il [ o oot |
I i I Freq Cifset I I i i i 1 Freq Ciiset
Center 5.530 00 GHz Span 120 MH || 000000000 Hz Center 5.775 00 GHz Span 120 MHz || 0-00000000 Hz
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (1001 pts) #Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (1001 pis)
- - Signal Track - - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% (lon Cf Occupied Bandwidth Occ BW % Pur 99.00% |llon Cf
75.6590 MHz X 2600cE 75.7329 MHz XdB 260008
Transmit Freq Ermor -68.218 kHz Transmit Freq Emor -93.668 kHz
x dB Bandwidth 79.103 MHz" x dB Bandwidth 79.126 MHz"™
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

UNII Straddling Channels

DATE: APRIL 21, 2015

FCC ID: ZNFUS991

11a CH. 144 11n HT20 CH. 144
& Agilent 23:30:33 Apr 6, 2015 RL Freq/Channel ¢ Agilent 23:3%:23 Apr 6, 2615 RL Freg/Channel
| ] |
- Center Freq - Center Freq
Ch Freq ©5.72 GHz Trig Free 572000060 SHz Ch Freq 5.72 GHz Trig Free 5 72000009 GHz
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 160 I
| Start Freq| Start Freq
5703500889 GHz| 579260000 GHz|
Ref 28 dBm Atten 268 dB Ref 28 dBm Atten 28 dB
#Samp T T T T Stop Freq #Samp T T T T Stop Freq
Log [ | | | 5.73650008 GHz Log [ | I I 5.73800008 GHz|
10 E T L ST T E s RS 10 b T T TR R e
dB/ ST = CF Step dB/ > < CF Step
OFfst i || 3 MHz Offst 3. MHz
11 R ) 1} Auto Man| 11 T e |Auts Man|
i e | [ [ o]
I ‘ i } Freq Offset ‘ i Freq Offset
Center 5.726 008 GHz Span 33 Mz || Hz Center 5.720 608 GHz Span 36 Wz || O Hz
#Res BH 330 kHz #BH 1 MHz #Sweep 108 ms (1001 pts) #Res BH 360 kHz #UBH 1.1 MHz #Sween 108 ms (1001 pts)

5 = - » Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur 9.0 7 ([[on 0ff Occupied Bandwidth Occ BH % Pur  99.60 % |flon 0f]
16.5924 MH=z x dB -26.00 dB 17.8074 MHz ®x dB -26.80 dB

Transmit Freq Error  -32.379 kHz Transmit Freq Error  -37.592 kHz
® B Bandwidth 20438 MHz* % dB Bandwidth 20.529 MHz¥
|
11n HT40 CH. 142 1lac HT80 CH. 138
X Agilent 23:49:24 Apr 6, 2015 RL Freq/Channel % Agilent B9:02:14 Apr 7, 2615 RL Measure
| ] |
Ch freq  5.71 Gz Trig Fres 5%{5@“;&"@5%?21 Ch Freq  5.69 Gz Trig fres Meas OFff
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Start Freq
| 567350600 GHz Channel Power
Ref 28 dBm Atten 28 dB Stop Freq Ref 26 dBm Atten 28 dB
#5amp T T T T T #Samp ] ] ] ] ] i
Log | [ [ | [ o 5.74650000 Clz Log ‘ | | Dccupled B
16 Wl T | ks = 16 i ] i v
dB/ ¥ < ep dB/ I 3
Offst [ 7. Mhz | s ACP
11 [ W oL ffAute Man 11 il
dB ] | I i} | 4B I ! \
} } ] | } } [ Freqoffset { } ; | Multi Carrier
Center 5.710 089 GHz Span 73 Wz || Hz Center 5.699 008 GHz Span 149 MHz Power
#Res BH 750 kHz #JBH 2.2 MHz #5weep 100 ms (1001 pts) #Res BH 1.5 MHz #UBH 5 MHz #Sween 100 ms (1001 prs)

- A - 5 Signal Track| - - - - Power Stat|
Occupied Bandwidth Occ BN Z Pur  99.00 7 |[lon 0ff Oceupied Bandwidth Occ BN % Pur  93.00 % CCDF
36.3508 MHz x dB -26.00 dB 75.8179 MHz ® dB -26.00 dB
Transmit Freq Error  —67.182 kHz Transmit Freq Error  -125.348 khz lﬂofrg
% dB Bandwidth 38.458 MHzx ® dB Bandwidth 79.444 MHz* v

| |
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

10.4. OUTPUT POWER AND PPSD

LIMITS
FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission bandwidth in MHz. In
addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the peak power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBmin any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

RESULTS
10.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 21.71 16.59 2.35
Mid 5200 21.63 16.59 2.35
High 5240 21.61 16.57 2.35
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.20 19.85 19.85 11.00 | 10.00 | 10.00
Mid 5200 24.00 22.20 19.85 19.85 11.00 | 10.00 | 10.00
High 5240 24.00 22.19 19.84 19.84 11.00 | 10.00 | 10.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 12.602 | 12.81 19.85 -7.04
Mid 5200 12.572 | 12.78 19.85 -7.07
High 5240 12.471 12.68 19.84 -7.16
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 0.970 1.18 11.00 -9.82
Mid 5200 1.020 1.23 11.00 -9.77
High 5240 0.880 1.09 11.00 -9.91
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 22.10 17.78 2.35
Mid 5200 21.97 17.76 2.35
High 5240 21.92 17.79 2.35
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.50 20.15 20.15 11.00 | 10.00 | 10.00
Mid 5200 24.00 22.49 20.14 20.14 11.00 | 10.00 | 10.00
High 5240 24.00 22.50 20.15 20.15 11.00 | 10.00 | 10.00

Duty Cycle CF (dB)| 0.22

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 12.460 | 12.68 20.15 -7.47
Mid 5200 12.468 | 12.69 20.14 -7.46
High 5240 12.365 | 12.59 20.15 -7.57
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5180 0.550 0.77 11.00 -10.23
Mid 5200 0.570 0.79 11.00 -10.21
High 5240 0.480 0.70 11.00 -10.30
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 40.06 36.26 2.35
Mid 5230 40.30 36.26 2.35
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 24.00 23.00 23.00 23.00 11.00 | 10.00 | 10.00
Mid 5230 24.00 23.00 20.65 20.65 11.00 | 10.00 | 10.00
Duty Cycle CF (dB)| 0.46 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5190 10.990 11.45 23.00 -11.55
Mid 5230 10.740 11.20 20.65 -9.45
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5190 -3.750 -3.29 11.00 -14.29
Mid 5230 -4.100 -3.64 11.00 -14.64
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

1

0.4.4.

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

802.11ac HT80 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHZz) (dBi)
Low 5210 82.28 75.69 2.35
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5210 24.00 23.00 20.65 20.65 11.00 | 10.00 7.65
Duty Cycle CF (dB)| 0.36 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 11.111 11.47 20.65 -9.18
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 -6.630 -6.27 11.00 -17.27
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.5. 802.11a MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5260 21.63 16.57 2.35
Mid 5300 21.68 16.57 2.35
High 5320 21.74 16.57 2.35
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.19 29.19 23.19 11.00 11.00 11.00
Mid 5300 24.00 23.19 29.19 23.19 11.00 11.00 11.00
High 5320 24.00 23.19 29.19 23.19 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.669 | 12.88 23.19 -10.31
Mid 5300 12.687 | 12.90 23.19 -10.30
High 5320 12.431 12.64 23.19 -10.55
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 1.060 1.27 11.00 -9.73
Mid 5300 1.100 1.31 11.00 -9.69
High 5320 0.840 1.05 11.00 -9.95
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5260 21.76 17.76 2.35
Mid 5300 21.94 17.76 2.35
High 5320 22.00 17.77 2.35
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.49 29.49 23.49 11.00 11.00 11.00
Mid 5300 24.00 23.49 29.49 23.49 11.00 11.00 11.00
High 5320 24.00 23.50 29.50 23.50 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.22

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.442 | 12.66 23.49 -10.83
Mid 5300 12.366 | 12.59 23.49 -10.91
High 5320 12.210 | 12.43 23.50 -11.07
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 0.570 0.79 11.00 -10.21
Mid 5300 0.490 0.71 11.00 -10.29
High 5320 0.310 0.53 11.00 -10.47
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5270 40.06 36.26 2.35
High 5310 40.30 36.26 2.35
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5270 24.00 24.00 30.00 24.00 11.00 11.00 11.00
High 5310 24.00 24.00 30.00 24.00 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.46

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 11.14 11.60 24.00 -12.40
High 5310 11.17 11.63 24.00 -12.37
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 -3.39 -2.93 11.00 -13.93
High 5310 -3.63 -3.17 11.00 -14.17
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.8. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5290 82.1 75.7 2.35
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5290 24.00 24.00 30.00 24.00 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.36 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 12.30 12.66 24.00 -11.35

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 -5.44 -5.08 11.00 -16.08
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.9. 802.11a MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5500 21.71 16.55 2.35
Mid 5580 21.68 16.58 2.35
High 5700 21.74 16.57 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5500 24.00 23.19 29.19 23.19 | 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.20 29.20 23.20 | 11.00 | 11.00 | 11.00
High 5700 24.00 23.19 29.19 23.19 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 12.692 | 12.90 23.19 -10.29
Mid 5580 12.738 | 12.95 23.20 -10.25
High 5700 12.881 13.09 23.19 -10.10
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 1.080 1.29 11.00 -9.71
Mid 5580 1.170 1.38 11.00 -9.62
High 5700 1.310 1.52 11.00 -9.48
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5500 21.92 17.76 2.35
Mid 5580 21.97 17.76 2.35
High 5700 21.97 17.76 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 5500 24.00 23.49 29.49 23.49 | 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.49 29.49 23.49 | 11.00 | 11.00 | 11.00
High 5700 24.00 23.49 29.49 23.49 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.22

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 12.586 | 12.81 23.49 -10.69
Mid 5580 12.606 | 12.83 23.49 -10.67
High 5700 12.514 | 12.73 23.49 -10.76
PPSD Results
Channel | Frequency | Chain O [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 0.750 0.97 11.00 -10.03
Mid 5580 0.720 0.94 11.00 -10.06
High 5700 0.680 0.90 11.00 -10.10
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DATE: APRIL 21, 2015
FCC ID: ZNFUS991

REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

10.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5510 40.12 36.30 2.35
Mid 5550 40.42 36.26 2.35
High 5670 40.42 36.27 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 5510 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
Mid 5550 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
High 5670 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.46 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 11.285 | 11.75 24.00 -12.26
Mid 5550 11.150 | 11.61 24.00 -12.39
High 5670 11.163 | 11.62 24.00 -12.38
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 -3.430 -2.97 11.00 -13.97
Mid 5550 -3.600 -3.14 11.00 -14.14
High 5670 -3.570 -3.11 11.00 -14.11
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

10.4.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5530 82.41 75.66 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.36 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 11.196 | 11.56 24.00 -12.44

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 -6.530 | -6.17 11.00 -17.17
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.1. 802.11a MODE STRADDLE CHANNEL 144
UNII-2C BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
144 5720 21.63 16.59 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
144 5720 24.00 23.20 29.20 23.20 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.21 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results
Channel | Frequency | Chain 0 | Total Power Power

Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 11.140 | 11.35 23.20 -11.85

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 0.430 0.64 11.00 -10.36
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII-3 BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
144 5720 21.63 16.59 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
144 5720 24.00 23.20 29.20 23.20 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.21 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 4.991 5.20 23.20 -18.00

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 -2.560 -2.35 11.00 -13.35
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Results

Frequency Power, Chain | Output Power
0 (dBm) (mWw)

5.6 GHz band, 2TX (Channels overlapping UNII-2 and UNII-3 bands)

5720 (UNII-2 portion) 11.35 13.65
5720 (UNII-3 portion) 5.20 3.31
5720 (Whole signal) 12.29 16.94
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.2. 802.11n HT20 MODE STRADDLE CHANNEL 144
UNII-2C BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
144 5720 22.00 17.81 2.35
Limits
Channel | Frequency FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
144 5720 24.00 23.51 29.51 23.51 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.22 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 11.030 | 11.25 23.51 -12.26

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 0.170 0.39 11.00 -10.61
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII-3 BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
144 5720 22.00 17.81 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
144 5720 24.00 23.51 29.51 23.51 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.22 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 5.423 5.64 23.51 -17.86

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
144 5720 -2.820 -2.60 11.00 -13.60
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Results

Frequency Power, Chain | Output Power
0 (dBm) (mWw)

5.6 GHz band, 2TX (Channels overlapping UNII-2 and UNII-3 bands)

5720 (UNII-2 portion) 11.25 13.34
5720 (UNII-3 portion) 5.64 3.66
5720 (Whole signal) 12.30 16.98
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.3. 802.11n HT40 MODE STRADDLE CHANNEL 142
UNII-2C BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
142 5710 40.18 36.35 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) | (dBm) [ (dBm)
142 5710 24.00 24.00 30.00 24.00 | 11.00 { 11.00 | 11.00

Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
142 5710 11.440 | 11.90 24.00 -12.10
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
142 5710 -2.910 -2.45 11.00 -13.45

Page 63 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII-3 BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
142 5710 40.18 36.35 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
142 5710 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
142 5710 0.800 1.26 24.00 -22.74

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
142 5710 -6.500 -6.04 11.00 -17.04
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Results

Frequency Power, Chain | Output Power
0 (dBm) (mw)

5.6 GHz band, 2TX (Channels overlapping UNII-2 and UNII-3 bands)

5710 (UNII-2 portion) 11.90 15.49
5710 (UNII-3 portion) 1.26 1.34
5710 (Whole signal) 12.26 16.83
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.4. 802.11ac HT80 MODE STRADDLE CHANNEL 138
UNII-2C BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
138 5690 82.14 75.82 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
138 5690 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.36 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
138 5690 11.400 | 11.76 24.00 -12.24

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
138 5690 -6.110 -5.75 11.00 -16.75
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII-3 BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
138 5690 82.14 75.82 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
138 5690 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.36 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
138 5690 -3.290 | -2.93 24.00 -26.93

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
138 5690 -10.610 | -10.25 11.00 -21.25
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

AVERAGE OUTPUT POWER (WHOLE FUNDAMENTAL)

Results

Frequency Power, Chain | Output Power
0 (dBm) (mWw)

5.6 GHz band, 2TX (Channels overlapping UNII-2 and UNII-3 bands)

5690 (UNII-2 portion) 11.76 15.00
5690 (UNII-3 portion) -2.93 0.51
5690 (Whole signal) 11.91 15.52
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.5. 802.11a MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHZz) (dBi)
Low 5745 21.68 16.56 2.35
Mid 5785 21.81 16.57 2.35
High 5825 21.79 16.56 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5745 30.00 29.19 35.19 29.19 | 30.00 | 17.00 | 17.00
Mid 5785 30.00 29.19 35.19 29.19 | 30.00 | 17.00 | 17.00
High 5825 30.00 29.19 35.19 29.19 | 30.00 | 17.00 | 17.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 12.94 13.15 29.19 -16.04
Mid 5785 12.91 13.12 29.19 -16.07
High 5825 13.02 13.23 29.19 -15.96
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -1.51 -1.30 17.00 -18.30
Mid 5785 -1.43 -1.22 17.00 -18.22
High 5825 -1.34 -1.13 17.00 -18.13
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.6. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHZz) (dBi)
Low 5745 22.07 17.77 2.35
Mid 5785 22.02 17.76 2.35
High 5825 21.94 17.77 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5745 30.00 29.50 35.50 29.50 | 30.00 | 17.00 | 17.00
Mid 5785 30.00 29.49 35.49 29.49 | 30.00 | 17.00 | 17.00
High 5825 30.00 29.50 35.50 29.50 | 30.00 | 17.00 | 17.00

Duty Cycle CF (dB)| 0.22

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 12.84 13.06 29.50 -16.44
Mid 5785 13.07 13.29 29.49 -16.21
High 5825 12.81 13.03 29.50 -16.47
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -1.88 -1.66 17.00 -18.66
Mid 5785 -1.60 -1.38 17.00 -18.38
High 5825 -1.81 -1.59 17.00 -18.59
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

10.4.7. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5755 40.06 36.26 2.35
High 5795 40.12 36.25 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 30.00 | 17.00 | 17.00
High 5795 30.00 30.00 36.00 30.00 | 30.00 | 17.00 | 17.00

Duty Cycle CF (dB)| 0.46

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 11.31 11.77 30.00 -18.23
High 5795 11.18 11.64 30.00 -18.37
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -6.31 -5.85 17.00 -22.85
High 5795 -6.29 -5.83 17.00 -22.83
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.8. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHZz) (dBi)
Low 5775 82.1 75.7 2.35
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) | (dBm) | (dBm)
Low 5775 30.00 30.00 36.00 30.00 | 30.00 | 17.00 | 17.00

Duty Cycle CF (dB)| 0.36 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5775 11.24 11.60 30.00 -18.41

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5775 -9.27 -8.91 17.00 -25.91
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
10.4.1. OUTPUT POWER AND PPSD PLOTS, Chain 0

11n HT20 5.2 Mid Ch 11n HT20 5.3 Mid Ch

11n HT20 5.5 Mid Ch 11n HT20 5.8 Mid Ch

11n HT40 5.2 Low Ch 11n HT40 5.3 Low Ch
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11n HT40 5.5 Mid Ch 11n HT40 5.8 Low Ch

11a 5.2 Mid Ch 11a 5.3 Mid Ch

11a 5.5 Mid Ch 11a 5.8 Mid Ch
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
11ac HT80 5.2 Low Ch 11ac HT80 5.3 Low Ch
11ac HT80 5.5 Low Ch 11ac HT80 5.8 Low Ch
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII 5.8 PSD

11a HT20 5.8 Mid Ch 11n HT20 5.8 Mid Ch

11n HT40 5.8 Low Ch 11ac HT80 5.8 Low Ch
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

UNII Straddling Channels

UNII-2C BAND
11a CH. 144 11n HT20 CH. 144
11n HT40 CH. 142 11lac HT80 CH. 138
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
UNII-3 BAND

11a CH. 144 11n HT20 CH. 144

11n HT40 CH. 142 1lac HT80 CH. 138
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

UNII-3 BAND PSD

11a CH. 144 11n HT20 CH. 144

11n HT40 CH. 142 1lac HT80 CH. 138
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11. TRANSMITTER ABOVE 1 GHz
LIMITS
FCC §15.205 and §15.209

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

88-216 150 43.5
216 -960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters.

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.

Reference to KDB 789033 UNII part G) 6) d) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor to the reading offset for average
measurements.

The spectrum from 1GHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.1. 5.2 GHz

11.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 40.31 PK 34.2 -19.5 0 55.01 - - 74 -18.99 122 268 H
2 *5.146 43.22 PK 34.2 -19.3 0 58.12 - - 74 -15.88 122 268 H
3 *5.15 32.92 RMS 34.2 -19.5 21 47.83 54 -6.17 - - 122 268 H
4 *5.15 32.65 RMS 34.2 -19.4 21 47.66 54 -6.34 - - 122 268 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 40.02 PK 34.2 -19.5 0 54.72 - - 74 -19.28 353 268 v
2 *5.131 42.08 PK 34.2 -19.3 0 56.98 - - 74 -17.02 353 268 A
3 *5.15 31.08 RMS 34.2 -19.5 21 45.99 54 -8.01 - - 353 268 A
4 *5.148 31.38 RMS 34.2 -19.4 21 46.39 54 -7.61 - - 353 268 A
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

FCC ID: ZNFUS991

' 12“L FREMONT, 3m Chomber 27 Mar 2815 19:83:84
Rodioted Emissions 3-Meters
Project Number: 15128485
166 Client:LG
CopfigiEUT + Chorger + HS
Mde :ONII 5.2 HARM 11a HT28 5188 MHz
99 Tdsted byiG. Escano
80
_ Peok Limit (dBuU/m)
o
£ 7g INLI. Non-Restrictao LdBul/ly
i
u
£ 66
- Avg Limit (dBulU/m
5
3 58
]
3 4
S 3 X
40 é e v L.wjl#' ,,,,,
e Mt eningdl
* RSP it e
M»M”VMMW
28
1 18 18
Frequency (GHz)
Range (62 Dot Fol VB v Tgp Susep = #Sups/fode  Fosition Ronge (Gfiz) Det U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 PEGK IMC-3B) 3k Logur(lides) Auto/Cpled 6081  Inf/MOXH  B-J6Ockge H | 5:6.15-18 PEK  TN(-3B) 30k Log-PulUideo) Auto/Cpled 16k  Ini/MA(H  B-35Bdsgs H
5.06-6.15 EAK  IMC-3cB 3k Log-Pur(Video) Auto/Cpled 3881  Inf/MAXH  D-36Bdegs H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 19:83:04
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARM_|1a HT28_5188 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

slo)}
: ooy

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI19 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuV/m)
2 *5.39 34.07 PK 34.6 -21.4 0 47.27 - - 74 -26.73 - - 0-360 100 H
4 *15.532 30.09 PK 40.2 -26.8 0 43.49 - - 74 -30.51 - - 0-360 200 H
5 *15.539 319 PK 40.2 -26.8 0 45.3 - - 74 -28.7 - - 0-360 200 \
1 3.453 35.71 PK 32.8 -31.3 0 37.21 - - - - 68.2 -30.99 0-360 200 H
3 9.625 28.24 PK 36.7 -25.5 0 39.44 - - - - 68.2 -28.76 0-360 100 H
6 17.417 27.14 PK 41.4 -22.3 0 46.24 - - - - 68.2 -21.96 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)

(dBuv) (dBuV/m) (dBuV/m)

*5.39 43.69 PK1 34.6 -21.4 0 56.89 - - 74 -17.11 - - 40 307 H

*5.39 31.77 AD1 34.6 -21.4 21 45.18 54 -8.82 - 40 307 H
*15.537 41.23 PK1 40.2 -26.8 0 54.63 - 74 -19.37 - - 295 214 H
*15.537 28.98 AD1 40.2 -26.8 21 42.59 54 -11.41 - 295 214 H
*15.536 42.05 PK1 40.2 -26.8 0 55.45 - - 74 -18.55 - - 0 140 \
*15.537 29.52 AD1 40.2 -26.8 21 43.13 54 -10.87 - - - - 0 140 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
HEUL FREMONT, 3m Chamber 27 Mar 2815 19:31:21
Rodioted Emissions 3-Meters
Project Number: 15120465
168 Cljient:
Cohfig:EUT + Chorger + HS
Mope :ONII 5.2 HARM 11a HT28 5288 MHz
98 Tekted byiG. Escans
868 -
_ Peak imit dBulU/m)
o
“é 70 INIT. n=Restr Leg--LdBull Nl
N
C
2 68
- Avg Limit (dBulU/m
5
3 5B g
@ » 3
o
40 1 2 i Ml y
Gl Wi
‘ KA AR
MWWMW”
30 Sk .
el
268
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fou VB fvg Tgp Saeep Ple #5ups/fode  Fosition Renge (Gfiz) Det  fGU VB Avg Tgp Seesp Pte Fsups/Mods  Fosition
1:1-5.8 PEK IMC-3B) 3k Log-urllides) Auto/Cpled 6081  Inf/MAXH  B-36Bckgs H | 5:6.15-18 PEK  IN(-38) 3k Log-Fullideo) Auto/Cpled 16k  Inf/MAH  B-35Bdags H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdes H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 19:31:21
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARM_|1a HT28_5208 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

ouUl
slu)}

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AF T119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuV/m)

1 3.467 36.36 PK 328 -31.3 0 37.86 - - - - 68.2 -30.34 0-360 200 H

2 8.698 30.97 PK 35.9 -27.9 0 38.97 - - - - 68.2 -29.23 0-360 100 H

5 12.771 29.22 PK 39.1 -26 [ 42.32 - - - - 68.2 -25.88 0-360 200 \

3 14.837 3117 PK 39.8 -27.2 0 43.77 - - - - 68.2 -24.43 0-360 100 H

6 17.082 28.31 PK 41.4 -23.7 0 46.01 - - - - 68.2 -22.19 0-360 100 Vv

4 17.421 27.51 PK 41.4 -22.1 [ 46.81 - - - - 68.2 -21.39 0-360 200 H
PK - Peak detector
FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
HIGH CHANNEL HORIZONTAL
HEUL FREMONT, 3m Chamber 27 Mar 2815 21:21:38
Rodioted Emissions 3-Meters
198 Er“Dé‘:zF Number: 15128485
Coffig:EUT + Chorger + HS
Mofie :ONII 5.2 HARM 11a HT28 5248 MHz
98 Tebted byiG. Escans
868
_ Peak imit CdBulU/m)
“E 70 INIT. n=Restr Leg--LdBull Nl
R
C
2 68
- Avg Limit (dBulU/m
5
~
) 50
3 4
@ (- 3
T ap * g
‘ ’ o i
38 i “,T"WWW o it
i onn
W‘MMMWWM
268
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fou VB fvg Tgp Saeep Ple #5ups/fode  Fosition Renge (Gfiz) Det  fGU VB Avg Tgp Seesp Pte Fsups/Mods  Fosition
1:1-5.8 PEK IMC-3B) 3k Log-urllides) Auto/Cpled 6081  Inf/MAXH  B-36Bckgs H | 5:6.15-18 PEK  IN(-38) 3k Log-Fullideo) Auto/Cpled 16k  Inf/MAH  B-35Bdags H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdes H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 21:21:38
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:ONII_5.2_HARV_|1a HT28_5248 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

ol
Zom

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
3 *15.727 29.78 PK 40.4 -26.8 0 43.38 - - 74 -30.62 - - 0-360 100 H
6 *15.725 31.21 PK 40.4 -26.7 0 44.91 - - 74 -29.09 - - 0-360 200 \
1 3.494 37.22 PK 32.8 -31.5 0 38.52 - - - - 68.2 -29.68 0-360 200 H
2 9.597 28.09 PK 36.7 -25.3 0 39.49 - - - - 68.2 -28.71 0-360 100 H
5 13.731 30.61 PK 38.6 -27 0 42.21 - - - - 68.2 -25.99 0-360 100 \
4 17.421 26.9 PK 41.4 -22.1 0 46.2 - - - - 68.2 -22 0-360 100 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*15.723 40.23 PK1 40.4 -26.7 0 53.93 - 74 -20.07 - - 0 131 H
*15.722 28.11 AD1 40.4 -26.7 21 42.02 54 -11.98 - 0 131 H
*15.723 43.17 PK1 40.4 -26.7 0 56.87 - - 74 -17.13 - - 47 146 \
*15.722 29.79 AD1 40.4 -26.7 21 43.7 54 -10.3 - - - - 47 146 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 36.71 PK 34.2 -19.5 0 51.41 - - 74 -22.59 349 268 H
2 *5.097 42.26 PK 341 -19.5 0 56.86 - - 74 -17.14 349 268 H
3 *5.15 30.47 RMS 34.2 -19.5 22 45.39 54 -8.61 - 349 268 H
4 *5.147 31.41 RMS 34.2 -19.4 22 46.43 54 -7.57 - - 349 268 H
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 385 PK 34.2 -19.5 0 53.2 - - 74 -20.8 349 268 A
2 *5.122 41.98 PK 34.1 -19.6 0 56.48 - - 74 -17.52 349 268 v
3 *5.15 30.94 RMS 34.2 -19.5 22 45.86 54 -8.14 - - 349 268 A
4 *5.058 315 RMS 34 -19.4 .22 46.32 54 -7.68 - - 349 268 A
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

FCC ID: ZNFUS991

' HZUL FREMONT, 3m Chomber 27 Mar 2815 22:31:59
Rodioted Emissions 3-Meters
Project Number: 15128485
166 Client:LG
CopfigiEUT + Chorger + HS
Mde :ONII 5.2 HARM 11n HT28 5188 MHz
99 Tdsted byiG. Escano
80
_ Peok Limit (dBuU/m)
o
£ 7g INLI. Non-Restrictao LdBul/ly
i
u
£ 66
- Avg Limit (dBulU/m
5
3 5@
3
@ 0
T Vst
48 1
o kb LN
- " RO, WA
368 el e
i RPN g A
28
1 18 18
Frequency (GHz)
Range (62 Dot Fol VB v Tgp Susep = #Sups/fode  Fosition Ronge (Gfiz) Det U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 PEGK IMC-3B) 3k Logur(lides) Auto/Cpled 6081  Inf/MOXH  B-J6Ockge H | 5:6.15-18 PEK  TN(-3B) 30k Log-PulUideo) Auto/Cpled 16k  Ini/MA(H  B-35Bdsgs H
5.06-6.15 EAK  IMC-3cB 3k Log-Pur(Video) Auto/Cpled 3881  Inf/MAXH  D-36Bdegs H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

LOW CHANNEL VERTICAL

DATE: APRIL 21, 2015
FCC ID: ZNFUS991

11@UL FREMONT, 3m Chamber 27 Mar 2815 22:31:59
Rodioted Emissions 3-Meters
Project Number: 15120465
168 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.2 HARM 11n HT28 5188 MHz
98 Tested by:G. Escons
86
Peok Limit (dBuU/m)
?9) 79 INLL. Non-Restrictod. . LaBulllimal
5
C
0
> 68 :
2 Avg Limit (dBulU/m
3
% 56 €
o
= 5
48 G
38
268
1 18 18
Frequency (GHz)
Range (6Hz) ] VBl fvg Tgp Seeep Fle #5ups/Mode  Fosition Range (Gfiz) et U VB Avg Tgp Seeep Pte SSups/Mods  Fosition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 3.453 36.28 PK 32.8 -31.3 0 37.78 - - - - 68.2 -30.42 0-360 200 H
2 6.907 32.01 PK 35.6 -29.2 0 38.41 - - - - 68.2 -29.79 0-360 100 H
3 12.763 29.49 PK 39.1 -26.1 0 42.49 - - - - 68.2 -25.71 0-360 100 H
5 13.528 30.27 PK 38.8 -27.4 0 41.67 - - - - 68.2 -26.53 0-360 100 \
4 15.245 30.98 PK 39.9 -26.6 0 44.28 - - - - 68.2 -23.92 0-360 100 H
6 17.205 27.76 PK 413 -22.9 0 46.16 - - - - 68.2 -22.04 0-360 100 \

PK - Peak detector
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL HORIZONTAL

@UL FREMONT, 3m Chamber 27 Mar 2815 22:086:18
Rodioted Emissions 3-Meters

Project Number: 15120485
160 Client:

Cohfig:EUT + Charger + HS
MoHe :ONTI_5.2_HARM_11n HT28_5288 MH=

98 Tehted bylG. Escanc

868 -
_ Peak imit dBulU/m)
o
“é 70 INIT. n=Restr Leg--LdBull Nl
N
C
2 68 S
- Avg Limit (dBulU/m
5
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) 50
Q 2
3 Mg’
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‘T : Rt b
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st WM,
268
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fou VB fvg Tgp Saeep Ple #5ups/fode  Fosition Renge (Gfiz) Det  fGU VB Avg Tgp Seesp Pte Fsups/Mods  Fosition
1:1-5.8 PEK IMC-3B) 3k Log-urllides) Auto/Cpled 6081  Inf/MAXH  B-36Bckgs H | 5:6.15-18 PEK  IN(-38) 3k Log-Fullideo) Auto/Cpled 16k  Inf/MAH  B-35Bdags H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdes H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 22:086:18
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARV_|1n HT28_5208 MHz
90 Tegted byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

(=001
: o0

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI19 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
3 *12.065 29.74 PK 39 -26.4 0 4234 - - 74 -31.66 - - 0-360 100 H
4 *15.602 30.96 PK 40.3 -26.8 0 44.46 - - 74 -29.54 - - 0-360 200 H
5 *15.606 31.28 PK 40.3 -26.8 0 44.78 - - 74 -29.22 - - 0-360 200 \
1 3.466 36.05 PK 32.8 -31.2 0 37.65 - - - - 68.2 -30.55 0-360 200 H
2 10.519 28.2 PK 375 -25 0 40.7 - - - - 68.2 -27.5 0-360 200 H
6 17.214 27.9 PK 413 -23.1 0 46.1 - - - - 68.2 -22.1 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/Chi/Fl DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*12.066 37.29 PK1 39 -26.5 0 49.79 - - 74 -24.21 - - 203 116 H
*12.067 25.51 AD1 39 -26.5 22 38.23 54 -15.77 - 203 116 H
*15.603 41.36 PK1 40.3 -26.8 0 54.86 - - 74 -19.14 - - 294 251 H
*15.602 28.87 AD1 40.3 -26.8 22 42.59 54 -11.41 - 294 251 H
*15.601 42.92 PK1 40.3 -26.8 0 56.42 - - 74 -17.58 - - 56 256 \
*15.602 29.96 AD1 40.3 -26.8 22 43.68 54 -10.32 - 56 256 v

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL HORIZONTAL

gOL_FREMONT, 3n Chomber 27 Mar 2815 21:44:36

Rodioted Emissions 3-Meters

Project Number: 15120485
160 Cljent:

Config:EUT + Charger + HS
Mogle : ONTI_5.2_HARM_11n HT28_5248 MH=

98 Tebted by?G. Escano
868 -
_ Peak imit CdBulU/m)
o
“é 70 INIT. n=Restr Laa- - LaBuld Nl
N
C
2 68 S
Avg Limit (dBulU/m
e
~
3 58 3
@ o
o
49 1 2
- : Rk st A ot
oy v WY
Ak Ay e
* AN
I,
268
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fou VB fvg Tgp Saeep Ple #5ups/fode  Fosition Renge (Gfiz) Det  fGU VB Avg Tgp Seesp Pte Fsups/Mods  Fosition
1:1-5.8 PEK IMC-3B) 3k Log-urllides) Auto/Cpled 6081  Inf/MAXH  B-36Bckgs H | 5:6.15-18 PEK  IN(-38) 3k Log-Fullideo) Auto/Cpled 16k  Inf/MAH  B-35Bdags H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdes H
¥.TST 38815 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL VERTICAL

UL FREMONT, 3n Chomber 27 Mar 2815 21:44:36
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARN_|1n HT28_5248 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

o0l
CZoo

anh

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

. TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
5 *15.721 31.76 PK 40.4 -26.7 0 45.46 - - 74 -28.54 - - 0-360 200 \
1 3.494 36.45 PK 32.8 -31.5 0 37.75 - - - - 68.2 -30.45 0-360 200 H
2 8.534 29.47 PK 35.8 -26.6 0 38.67 - - - - 68.2 -29.53 0-360 100 H
4 8.831 30.04 PK 35.9 -26 0 39.94 - - - - 68.2 -28.26 0-360 100 \
6 17.082 28.69 PK 41.4 -23.7 0 46.39 - - - - 68.2 -21.81 0-360 100 \
3 17.41 26.78 PK 41.4 -22.4 0 45.78 - - - - 68.2 -22.42 0-360 100 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*15.722 42.09 PK1 40.4 -26.7 0 55.79 - 74 -18.21 - - 2 231 \
*15.723 29.78 AD1 40.4 -26.7 22 43.70 54 -10.30 - - - - 2 231 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 40.9 PK 34.2 -19.5 0 55.6 - - 74 -18.4 119 296 H
2 *5.149 43.32 PK 34.2 -19.4 0 58.12 - - 74 -15.88 119 296 H
3 *5.15 33.32 RMS 34.2 -19.5 46 48.48 54 -5.52 - - 119 296 H
4 *5.148 33.85 RMS 34.2 -19.4 .46 49.11 54 -4.89 - - 119 296 H
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 40.52 PK 34.2 -19.5 0 55.22 - - 74 -18.78 353 296 v
2 *5.15 43.45 PK 34.2 -19.4 0 58.25 - - 74 -15.75 353 296 v
3 *5.15 313 RMS 34.2 -19.5 .46 46.46 54 -7.54 - - 353 296 A
4 *5.144 31.78 RMS 34.2 -19.3 .46 47.14 54 -6.86 - - 353 296 A
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

FCC ID: ZNFUS991

HQUL FREMONT, 3m Chomber 27 Mar 2815 22:49:53
Rodioted Emissions 3-Meters
Project Number: 15128485
160 Client:L6
ConfigiEUT + Chorger + HS
Made :ONII 5.2 HARM 11n HT48 5198 MHz
99 Tebted byiG. Escano
80
_ Peok Limit (dBuU/m)
o
£ 7g INLI. Non-Restrictao LdBul/ly
i
u
£ 66
- Avg Limit (dBulU/m
5
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= Ao
48 t
T i' A
WW kA il v
o WA e
30 A ‘
Ay
28
1 18 18
Frequency (GHz)
Range (62 Dot Fol VB v Tgp Susep = #5ups/tio osition Ronge (Gfiz) Det U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 PEGK IMC-3B) 3k Logur(lides) Auto/Cpled 6081  Inf/MOXH  B-J6Ockge H | 5:6.15-18 PEK  TN(-3B) 30k Log-PulUideo) Auto/Cpled 16k  Ini/MA(H  B-35Bdsgs H
5.86-6.15 EAK  IMC-38) 3k  Log-Pur(Uideo) Auto/Cpled 3881  Inf/MAXH  B-366degs H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

Page 105 of 256

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: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 22:49:53
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARV_|1n HT4B_5198 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

oul
oo

368

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.

Page 106 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
3 *11.343 29.48 PK 38.1 -25.5 0 42.08 - - 74 -31.92 - - 0-360 100 H
1 3.46 35.76 PK 32.8 -31.3 0 37.26 - - - - 68.2 -30.94 0-360 200 H
2 8.545 28.74 PK 35.8 -26 0 38.54 - - - - 68.2 -29.66 0-360 100 H
5 14.013 31.61 PK 38.8 -27.6 0 42.81 - - - - 68.2 -25.39 0-360 100 \
4 16.609 28.8 PK 41 -24.5 0 453 - - - - 68.2 -22.9 0-360 100 H
6 17.421 26.46 PK 41.4 -22.1 0 45.76 - - - - 68.2 -22.44 0-360 100 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuvV/m) (dBuV/m)
*11.345 36.35 PK1 38.1 -25.6 0 48.85 - 74 -25.15 - - 342 400 H
*11.345 25.08 AD1 38.1 -25.6 .46 38.04 54 -15.96 - - - - 342 400 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

MID CHANNEL HORIZONTAL

FCC ID: ZNFUS991

| WEUL FREMONT, 3m Chamber 27 Mar 2815 23:89:15
Rodioted Emissions 3-Meters
Project Number: 15120465
168 Client:LG
Config:EUT + Chorger + HS
Mogle :ONII_5.2_HARM_11n HT48_5238 MHz
98 Tebted byiG. Escans
868 -
_ Peak imit dBulU/m)
o
“é 70 INIT. n=Restr Leg--LdBull Nl
N
C
2 68
- Avg Limit (dBulU/m
5
3 58 )
, v
g . 2
48 t ; T
Kefinmelivi .Mw
Wiy L
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38 : T iy
WW(W‘WWM%
268
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fou VB fvg Tgp Saeep Ple #5ups/fode  Fosition Renge (Gfiz) Det  fGU VB Avg Tgp Seesp Pte Fsups/Mods  Fosition
1:1-5.8 PEAK  IM(-3B) 3Bk Log-Fur(Video) Auto/Cpled 6881  Inf/MAXH  B-368degs H 5:6.15-18 PERK  IN(-3dB) 3Bk Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-36Bdegs H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdes H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 23:89:15
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARM_|1n HT48_5238 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical
oul
= cla)}

368

268

Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI19 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 3.487 36.46 PK 32.8 -31.5 0 37.76 - - - - 68.2 -30.44 0-360 200 H
2 8.818 28.79 PK 359 -25.6 0 39.09 - - - - 68.2 -29.11 0-360 100 H
5 10.505 27.89 PK 375 -25.3 0 40.09 - - - - 68.2 -28.11 0-360 200 \
3 12.754 29.44 PK 39.1 -26.1 0 42.44 - - - - 68.2 -25.76 0-360 100 H
4 17.086 28.01 PK 41.5 -23.5 0 46.01 - - - - 68.2 -22.19 0-360 100 H
6 17.393 27.22 PK 41.4 -23.1 0 45.52 - - - - 68.2 -22.68 0-360 200 \

PK - Peak detector
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.1.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 43.17 PK 34.2 -19.5 0 57.87 - - 74 -16.13 129 301 H
2 *5.15 45.37 PK 34.2 -19.4 0 60.17 - - 74 -13.83 129 301 H
3 *5.15 336 RMS 34.2 -19.5 .36 48.66 54 -5.34 - 129 301 H
4 *5.145 34.2 RMS 34.2 -19.3 36 49.46 54 -4.54 - - 129 301 H

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT136 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 *5.15 41.22 PK 34.2 -19.5 0 55.92 - - 74 -18.08 353 301 v
2 *5.141 44.31 PK 34.2 -19.3 0 59.21 - - 74 -14.79 353 301 v
3 *5.15 31.47 RMS 34.2 -19.5 .36 46.53 54 -7.47 - - 353 301 A
4 *5.149 32.58 RMS 34.2 -19.4 .36 47.74 54 -6.26 - - 353 301 A

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

' HZUL FREMONT, 3m Chomber 27 Mar 2815 23:39:44
Rodioted Emissions 3-Meters
Project Number: 15128485
166 Client:LG
CanfigiEUT + Chorger + HS
Mode :ONII 5.2 HARM |1ac HT88 5218 MHz
99 Tested byiG. Escano
80
_ Peok Limit (dBuU/m)
o
E 78 INLI. Non-Restrictao LdBul/ly
i
u
£ 66
- Avg Limit (dBulU/m
5
3 58 "
2 { Ve 3 M
- 2 a
48 1 2 AT
i il Ne————
»* SRR ; ’
koot PP
28
1 18 18
Frequency (GHz)
Range (62 Dot Fol VB v Tgp Susep = #Sups/fode  Fosition Ronge (Gfiz) Det U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 PEK ING-3®) 3k Log-Purllides) Auto/Cpled 6001 Inf/MAXH  B-J6ddege H | 5:6.1518 PEK  TN(-3B) 30k Log-PulUideo) Auto/Cpled 16k  Ini/MA(H  B-35Bdsgs H
5.06-6.15 EAK  IMC-3cB 3k Log-Pur(Video) Auto/Cpled 3881  Inf/MAXH  D-36Bdegs H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 27 Mar 2815 23:39:44
Rodioted Emissions 3-Meters

Project Number: 15120485
160 ClientiLG

Config:EUT + Chorger + HS
Made:UNII_5.2_HARM_|lac HT8B_5218 MHz
90 Tested byiG. Escono

868

—

Peak Limit (dBuU/m
79 INLI. Noa=-Restricted. LaBullia)

668

Avg Limit (dBulU/m

568

(dBulU/m) Uertical

oo

38 ot

268

1 18 18
Frequency (GHz)

Range C(GHz) et RoU VB Avg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RGW VU Avg Typ Sueep Pte #oups/Made  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
3 *11.912 29.4 PK 39.1 -26.3 0 42.2 - - 74 -31.8 - - 0-360 100 H
1 3.473 36.7 PK 32.8 -31.4 0 38.1 - - - - 68.2 -30.1 0-360 200 H
5 10.037 27.17 PK 36.9 -24.8 0 39.27 - - - - 68.2 -28.93 0-360 200 \
2 10.522 28.17 PK 375 -25 0 40.67 - - - - 68.2 -27.53 0-360 200 H
4 14.721 31.55 PK 39.8 -27.5 0 43.85 - - - - 68.2 -24.35 0-360 100 H
6 17.421 27.61 PK 41.4 -22.1 0 46.91 - - - - 68.2 -21.29 0-360 200 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuvV/m) (dBuV/m)
*11.911 37.25 PK1 39.1 -26.3 0 50.05 - 74 -23.95 - - 136 230 H
*11.914 25.48 AD1 39.1 -26.3 .36 38.64 54 -15.36 - - - - 136 230 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 115 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.2. 5.3 GHz

11.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *5.35 40.41 PK 345 -21.4 0 53.51 - - 74 -20.49 18 231 H
2 *537 43.76 PK 346 215 0 56.86 - - 74 -17.14 18 231 H
3 *5.35 31.66 RMS 345 -21.4 21 44.97 54 -9.03 - - 18 231 H
4 *5.352 32.46 RMS 345 -21.4 21 45.77 54 -8.23 - - 18 231 H
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *5.35 40.47 PK 345 -21.4 0 53.57 - 74 -20.43 102 281 \2
3 *5.35 30.26 RMS 345 -21.4 21 43.57 54 -10.43 - - 102 281 \2
4 *5.35 30.96 RMS 34.5 -21.4 21 44.27 54 -9.73 - - 102 281 \
2 *5.38 42.5 PK 34.6 -21.4 0 55.7 - - 74 -18.3 102 281 \
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I ~UL Fremont,5m Chomber A 28 Mar 2815 B8:23:48
Rodioted Emissions 3-Meters
185 Project Number: 15128485
Client:LG
ConfigEUT + Chorger + HS
Made :ONII 5.3 HARM |1a HT28 5268 MHz
95 Tedted byiG6. Escano
85
Peak Limit C(dBuU/m)
75
2 NI N f tr ted iE
3 5
3 6
@
o B
~ Avg Limit (dBulU/m)
55 o
3
45 . L
1 JE
) q
[T T PRI Y m
EK : 508
W,MMMW
\ AAAAA s
Z:WWA‘W
1 18 18
Frequency (GHz)
Range (612) Det RO U fvg Typ Suzep < #Swpo/fode  Position Renge (6z) Dot RBU W fvg Typ Suep Pte foups/Made  Fosition
1:1-5.88 PERK IMC-6B) 3k Pur vglRS)  Auto/Cpled  BABI  Inf/MAXH  B-doddems H | 5:6.15-18 PERK  IN(-68) 3Bk  Pur AvgURHS)  Auto/Cpled 18k Inf/MAXH  B-35Bdege H
5.86-6.15 EAK  IMC-6B) 3k Pur Avg(RHS Auto/Cpled  6BBI  Inf/MAXH  B-36Bdegs H ; -
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 28 Mar 2815 B8:23:48
Rodioted Emissions 3-Meters
Project Number: 15120465

185 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 HARM 11a HT28 5268 MHz

95 Tested byiG. Escans

85

Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
T ,
~ Avg Limit (dBulU/m)
55
6
5 o
45 i =
(=}
35
25
1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *3.506 37.84 PK 331 -30.1 0 40.84 - - 74 -33.16 - - 0-360 201 H
5 *11.424 28.29 PK 379 -22 0 44.19 - - 74 -29.81 - - 0-360 201 \
6 *15.783 27.41 PK 40.4 -20.3 0 47.51 - - 74 -26.49 - - 0-360 201 \
2 7.013 31.46 PK 35.6 -25.5 0 41.56 - - - - 68.2 -26.64 0-360 201 H
4 7.178 30.96 PK 35.5 -25.6 0 40.86 - - - - 68.2 -27.34 0-360 100 \
3 17.556 25.72 PK 41.7 -18 0 49.42 - - - - 68.2 -18.78 0-360 100 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.507 44.46 PK1 331 -30.1 0 47.46 - - 74 -26.54 - - 349 224 H
*3.507 38.47 AD1 33.1 -30.1 21 41.68 54 -12.32 - - - - 349 224 H
*11.425 345 PK1 379 -22 0 50.4 - - 74 -23.6 - - 145 307 \
*11.423 22.17 AD1 379 -22 21 38.28 54 -15.72 - 145 307 \
*15.777 3171 PK1 40.4 -20.4 0 51.71 - - 74 -22.29 - - 100 161 \
*15.777 24.34 AD1 40.4 -20.4 21 44.55 54 -9.45 - 100 161 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
MID CHANNEL HORIZONTAL
11l=LJL Fremont,5m Chamber A 28 Mar 2815 B9:@8:13
Rodioted Emissions 3-Meters
P t Number: 15128405
185 clisntite
Config:EUT + Chorger + HS
Mock :ONII 5.3 HARM 11a HT28 5388 MHz
95 Tedted byiG. Escona
85
o Peok Limit (dBulU/m)
2 UNII Non-Restricted C(dBulU/m]
3 65
3
~ Avg Limit (dBuU/m)
55
Wit 23,3
45
1
P kil PR
= ) Lo ot ot
WWWMW b
chw«-"w’\
1 18 18
Frequency (GHz)
Range C6i1z) Dot oW VB fvg Typ Sucep Pl #5ups/Mode  FPosition Ronge (Gz) Dot RBU VBl fvg Typ Susep Pte  foups/Made  Focition
1:1-5. B FERK IMC-6B) 3Bk Pur AvglRNS uio/Cpled  B8B InfMAKH  B-368dege H | 5:6.15-18 PERK  IN(-648) 3Bk  Pur AvgIRHS)  Auto/Cpled 18k Inf/MAXH  B-35Bdegs H
3:5.88-6.15 PERK  IMC6B) 3k Pur Avg(RIS)  Auto/Cpled  SOBI  Inf/MAXH  B-36Bdegs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5
MODEL NUMER: LG-US991, US991, LGUS991

MID CHANNEL VERTICAL

DATE: APRIL 21, 2015

FCC ID: ZNFUS991

UL Fremont,5m Chamber A

28 Mar 2815 89:88:13

"

Project Number: 15120485
185 ClientiLG

Rodioted Emissions 3-Meters

Config:EUT + Charger + HS
Mode:ONTI_5.3_HARM_11a HT28_5388 MHz

95 Tested by:G. Escons
85
Peok Limit (dBulU/m)

75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
o
~ Avg Limit (dBuU/m)

55

s B

45 o

35

25

1 18 18
Frequency (GHz)
Range CGHz) et Rou VB fvg Typ Sueep Ple #oups/fode  FPosition Range (6tz) Det  RBW VU Avg Typ Sueep Pte foups/Made  Focition

FCC Part!SC All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38815 24 Mar 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL DATA

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *3.533 36.4 PK 331 -30.4 0 39.1 - - 74 -34.9 - - 0-360 201 H
2 *15.895 26.43 PK 40.8 -19.9 0 47.33 - - 74 -26.67 - - 0-360 100 H
6 *15.901 26.47 PK 40.8 -19.8 0 47.47 - - 74 -26.53 - - 0-360 201 \
5 14.772 27 PK 39.6 -20.7 0 45.9 - - - - 68.2 -22.3 0-360 201 \
3 16.361 26.43 PK 41.4 -18.8 0 49.03 - - - - 68.2 -19.17 0-360 201 H
4 17.569 26.33 PK 41.7 -18.2 0 49.83 - - - - 68.2 -18.37 0-360 100 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.533 44.24 PK1 331 -30.4 0 46.94 - - 74 -27.06 - - 335 256 H
*3.533 38.45 AD1 33.1 -30.4 21 41.36 54 -12.64 - - - - 335 256 H
*15.896 33.69 PK1 40.8 -19.9 0 54.59 - - 74 -19.41 - - 151 348 H
*15.897 22.27 AD1 40.8 -19.9 21 43.38 54 -10.62 - - 151 348 H
*15.902 30.68 PK1 40.8 -19.8 0 51.68 - - 74 -22.32 - - 153 186 \
*15.901 23.35 AD1 40.8 -19.8 21 44.56 54 -9.44 - 153 186 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL HORIZONTAL

| 1l=LJL Fremont,5m Chamber A 28 Mar 2815 B9:38:15
Rodioted Emissions 3-Meters
- Project Number: 15120465
18 Client:LG
Config:EUT + Chorger + HS
Modk:ONII 5.3 HARM 11a HT28 5328 MHz
95 Tesked by:G. Escons
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
3 6
3
~ Avg Limit (dBuU/m)
55
e 2
“ M
1 ) P
b s ke y
35 ) Gf " .mwar‘ R W
. MMNW
1 18 18
Frequency (GHz)
Range C6i1z) Dot oW VB fvg Typ Sucep Pl #5ups/Mode  FPosition Ronge (Gz) Dot RBU VBl fvg Typ Susep Pte  foups/Made  Focition
1:1-5. 5 PEAK  IM(-6dB) 38k Pur Avg(RMS uto/Cpled  60BI  Inf/MAXH  B-36Bdegs H 5:6.15-18 PERK  IN(-6dB) 3Bk Pur AvglRMS)  Auto/Cpled 18k  Inf/MAXH  6-35Bdegs H
3:5.88-6.15 PERK  IMC6B) 3k Pur Avg(RIS)  Auto/Cpled  SOBI  Inf/MAXH  B-36Bdegs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
HIGH CHANNEL VERTICAL
HI:UL Fremont,5m Chomber A 28 Mar 2815 B9:38:15
Rodioted Emissions 3-Meters
195 Er“t‘)é‘:szgumber“ 15120405
Config:EUT + Chorger + HS
Mode:UNII_5.3_HARM_11a HT28_5328 MHz
95 Tested by:G. Escano -
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
~
3 65
3
~ Avg Limit (dBulU/m)
55
6
(=}
45 5
P o
35
25
1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL DATA

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *3.547 35.75 PK 331 -30.3 0 38.55 - - 74 -35.45 - - 0-360 100 H
6 *15.965 26.83 PK 40.9 -19.8 0 47.93 - - 74 -26.07 - - 0-360 201 \
4 7.013 30.22 PK 35.6 -25.5 0 40.32 - 68.2 -27.88 0-360 201 \
5 10.567 27.84 PK 37.6 -22.2 0 43.24 - - - - 68.2 -24.96 0-360 100 \
2 12.939 27.18 PK 39.2 -22.1 0 44.28 - - - - 68.2 -23.92 0-360 100 H
3 16.957 26 PK 41.4 -18.2 0 49.2 - - - - 68.2 -19 0-360 201 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
*3.547 42.77 PK1 331 -30.3 0 45.57 - - 74 -28.43 - - 190 247 H
*3.547 35.65 AD1 33.1 -30.3 21 38.66 54 -15.34 - - - - 190 247 H
*15.965 30.85 PK1 40.9 -19.8 0 51.95 - - 74 -22.05 - - 155 186 \
*15.963 23.6 AD1 40.9 -19.8 21 44.91 54 -9.09 - - - - 155 186 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 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 *5.35 40.02 PK 345 -21.4 0 53.12 - - 74 -20.88 35 305 H
3 *5.35 31.53 RMS 345 -21.4 22 44.85 54 -9.15 - - 35 305 H
4 *5.35 31.92 RMS 345 -21.4 22 45.24 54 -8.76 - - 35 305 H
2 *5.369 43.49 PK 345 215 0 56.49 - - 74 -17.51 35 305 H
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 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 *5.35 39.64 PK 345 -21.4 0 52.74 - - 74 -21.26 130 337 \2
3 *5.35 29.83 RMS 345 -21.4 22 43.15 54 -10.85 - - 130 337 \
4 *5.367 31.09 RMS 34.5 -21.5 .22 44.31 54 -9.69 - 130 337 \
2 *5.407 42.09 PK 34.6 -21.4 0 55.29 - - 74 -18.71 130 337 \
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

' 1:LIL Fremont,5m Chomber A 28 Mar 2815 11:11:49
Rodioted Emissions 3-Meters
185 Project Number: 15128485
Client:LG
CanfigiEUT + Chorger + HS
Made :ONII 5.3 HARM 11n HT28 5268 MHz
95 Tedted byiG. Escano
85
Peak Limit C(dBuU/m)
75
2 NI N f tr ted iE
3 5
3 6
@
o B
~ Avg Limit (dBulU/m)
55 o
3 4
b M
1
/ Ak
35 . MW B o)
"WWWM
Z:MWMW
1 18 18
Frequency (GHz)
Range (62 Dot Fol VB fvg Tgp Susep = #Sups/fode  Fosition Ronge (Gfiz) et U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 FEFK  INC-GB) 30k Pur AvgrRIs Auto/Cpled 60BI  Inf/MAXH  D-36Bckgs H | 5:6.15-18 PERK  IN-6B) 3Bk Fur AvglRNS)  Auto/Cpled 18k  Ini/MA(H  B-35Bdsgs H
5.86-6.15 EAK  IMC-6B) 3k Pur Avg(RHS Auto/Cpled  6BBI  Inf/MAXH  B-36Bdegs H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015

MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991
LOW CHANNEL VERTICAL
| “:UL Fremont,5m Chomber A 28 Mar 2815 11:11:49
Rodioted Emissions 3-Meters
195 ET?é:zFLSUMbSF‘ 15120405
Config:EUT + Chorger + HS
Mode:UNII_5.3_HARM_11n HT28_5266@ MHz
95 Tested by:G. Escano -
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
~
3 65
3
~ Avg Limit (dBulU/m)
55
6
45 5 o
Q
35
25
1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *3.506 37.17 PK 33.1 -30.1 0 40.17 - - 74 -33.83 - - 0-360 201 H
3 *15.542 27.63 PK 40.3 -20.4 0 47.53 - - 74 -26.47 - - 0-360 100 H
5 *11.095 26.84 PK 379 -21.4 0 43.34 - - 74 -30.66 - - 0-360 100 \
6 *15.802 26.83 PK 40.4 -20.2 0 47.03 - - 74 -26.97 - - 0-360 201 \
2 12.812 26.58 PK 39.2 -213 0 44.48 - - - - 68.2 -23.72 0-360 201 H
4 17.141 26.13 PK 41.4 -18.6 0 48.93 - - - - 68.2 -19.27 0-360 201 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*3.507 43.76 PK1 33.1 -30.1 0 46.76 - 74 -27.24 - - 333 258 H
*3.507 37.25 AD1 331 -30.1 22 40.47 54 -13.53 - 333 258 H
*15.546 29.38 PK1 40.3 -20.5 0 49.18 - - 74 -24.82 - - 18 186 H
*15.545 22.08 AD1 40.3 -20.5 22 42.10 54 -11.90 - 18 186 H
*11.094 33.47 PK1 379 -21.4 0 49.97 - - 74 -24.03 - - 77 294 \
*11.094 22.38 AD1 37.9 -21.4 22 39.10 54 -14.90 - 77 294 \
*15.78 30.58 PK1 40.4 -20.4 0 50.58 - - 74 -23.42 - - 99 172 \
*15.78 23.48 AD1 40.4 -20.4 22 43.70 54 -10.30 - - - - 99 172 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 131 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

MID CHANNEL HORIZONTAL

FCC ID: ZNFUS991

' <UL Fremont,5m Chamber A 28 Mar 2815 18:45:87
Rodioted Emissions 3-Meters
Project Number: 15120465
185 Client:LG
Config:EUT + Chorger + HS
Modke :ONII 5.3 HARM_11n HT28 5388 MHz
95 Tested byiG. Escans
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
S s
3
3
~ Avg Limit (dBuY/m)
55
- 34
45 2
| ‘ MM
35 ; T Y i
oAb
'MWMMW
ZZ“‘%WW‘.

18
Frequency (GHz)

Ronge (GHz) Det  RoU
1:1-5. PERK  INC-6cB

PERK  IMC-6B

B Avg
5.8 3Bk Pur
3:5.88-6.15 30

Typ

Avg(RHS
Pur fug(RYS

Pte #5ups/fode  Pos
InfMAKH  B-360dege H
InfMAXH  B-360degs H

Sueep
Auto/Cpled 6081
Auto/Cpled  58BI

[

ition Ronge CGHz) Dot RBU g Typ
5:6.15-18 PEAK  1M(-BdB) 38k g

v
Pur AvglRNS)

Sueep s Foups/Made
futo/Cpled 18k

Position
Inf/MAXH  B-36Bdegs H

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 28 Mar 2815 18:45:87
Rodioted Emissions 3-Meters
Project Number: 15120465

185 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 _HARM_11n HT28 5388 MHz

95 Tested byiG. Escans

85

Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
T ,
~ Avg Limit (dBulU/m)
55
5 6
=}

45 (=)

35

25

1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *3.534 35.77 PK 331 -30.4 0 38.47 - - 74 -35.53 - - 0-360 100 H
6 *15.909 26.4 PK 40.8 -19.7 0 47.5 - - 74 -26.5 - - 0-360 201 \
2 7.828 29.67 PK 35.7 -25 0 40.37 - - - - 68.2 -27.83 0-360 100 H
5 13.613 28 PK 389 -22 0 44.9 - - - - 68.2 -23.3 0-360 100 \
3 15.204 27.01 PK 39.9 -20.1 0 46.81 - - - - 68.2 -21.39 0-360 201 H
4 16.302 25.9 PK 413 -18.5 0 48.7 - - - - 68.2 -19.5 0-360 100 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.533 43.33 PK1 331 -30.4 0 46.03 - 74 -27.97 - - 217 217 H
*3.533 36.28 AD1 33.1 -30.4 22 39.20 54 -14.80 - 217 217 H
*15.902 30.55 PK1 40.8 -19.8 0 51.55 - - 74 -22.45 - - 144 199 \
*15.902 23.27 AD1 40.8 -19.8 22 44.49 54 -9.51 - - - - 144 199 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HIGH CHANNEL HORIZONTAL

FCC ID: ZNFUS991

| WEUL Fremont,5m Chomber A 28 Mar 2815 18:12:37
Rodioted Emissions 3-Meters
195 Project Number: 15120465
Client:LG
Config:EUT + Chorger + HS
Mode :ONII_ 5.3 _HARM 1 1n HT28 5328 MHz
95 Tested byiG. Escans
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
3
~ Avg Limit (dBuY/m)
55
] 33
4C b
1
" i
35 " Wi
ZE»I.W
1 18 18
Frequency (GHz)
Range (6i1z) Dot oW U fvg Typ Sucep Pic #5ups/fode  FPosition Ronge C6z) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
1:1-5.8 FERK IMC-6B) 3k Pur AvgIRMS)  Auto/Cpled  68BI  Inf/MAXH  D-36Bdegs H | 5:6.15-18 PERK  IN(-68) 3Bk  Pur AvgIRHS)  Auto/Cpled 18k Inf/MAXH  B-35Bdegs H
3:5.88-6.15 PERK  IMC-6B) 3k Pur Avg(RIS)  Auto/Cpled 5081 Inf/MAXH  B-36degs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 28 Mar 2815 18:12:37
Rodioted Emissions 3-Meters
Project Number: 15120465
185 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 _HARM 11n HT28 5328 MHz
95 Tested byiG. Escans
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
@
T ,
~ Avg Limit (dBulU/m)
55
&3]
&
45
35
25
1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuV/m)
1 *3.547 35.81 PK 33.1 -30.3 [ 38.61 - - 74 -35.39 - - 0-360 100 H
2 *10.948 27.52 PK 37.8 -21.9 0 43.42 - - 74 -30.58 - - 0-360 201 H
3 *16.03 26.82 PK 41 -19.9 0 47.92 - - 74 -26.08 - - 0-360 100 H
4 16.739 27.02 PK 41.8 -19.1 [ 49.72 - - - - 68.2 -18.48 0-360 100 H
5 17.423 26.59 PK 41.4 -18.4 0 49.59 - - - - 68.2 -18.61 0-360 100 Vv
6 17.674 26.87 PK 41.6 -18.4 0 50.07 - - - - 68.2 -18.13 0-360 100 Vv
* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT136 ‘Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*3.547 42.53 PK1 33.1 -30.3 0 45.33 - 74 -28.67 - - 188 185 H
*3.547 35.51 AD1 331 -30.3 22 38.53 54 -15.47 - 188 185 H
*10.948 34.48 PK1 37.8 -219 0 50.38 - - 74 -23.62 - - 359 371 H
*10.948 22.31 AD1 37.8 -219 .22 38.43 54 -15.57 - - - - 359 371 H
*16.032 28.92 PK1 41 -19.8 0 50.12 - - 74 -23.88 - - 53 400 H
*16.034 21.73 AD1 41 -19.8 .22 43.15 54 -10.85 - - - - 53 400 H
* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.2.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 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 *5.35 41.91 PK 345 -21.4 0 55.01 - - 74 -18.99 29 308 H
3 *5.35 32.19 RMS 345 -21.4 46 45.75 54 -8.25 - - 29 308 H
4 *5.351 32.64 RMS 345 -21.4 46 46.2 54 -7.8 - - 29 308 H
2 *5.357 45.37 PK 345 215 0 58.37 - - 74 -15.63 29 308 H
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 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 *5.35 39.92 PK 345 -21.4 0 53.02 - - 74 -20.98 123 307 A
3 *5.35 30.53 RMS 345 -21.4 46 44.09 54 -9.91 - 123 307 \%
4 *5.352 31.33 RMS 345 -21.4 .46 44.89 54 -9.11 - 123 307 A
2 *5.379 42.55 PK 34.6 -21.3 0 55.85 - - 74 -18.15 123 307 A
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

FCC ID: ZNFUS991

I ~UL Fremont,5m Chomber A 28 Mar 2815 11:54:13
Rodioted Emissions 3-Meters
185 Project Number: 15128485
Client:LG
ConfigiEUT + Chorger + HS
Mode :ONII 5.3 HARM |1n HT48 5278 MHz
95 Tested byiG. Escano
85
Peak Limit C(dBuU/m)
75
2 NI N f tr ted iE
3 5
3 6
@
o B
~ Avg Limit (dBulU/m)
55 o
Lt 4
3
45 TPT Lauuits
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Frequency (GHz)
Range (62 Dot Fol VB fvg Tgp Susep = #5ups/tio osition Ronge (Gfiz) et U VB vy Tgp Seeep Pts  Fups/Mods  Fosition
1:1-5.88 PERK IMC-6B) 3k Pur vglRS)  Auto/Cpled  BABI  Inf/MAXH  B-doddems H | 5:6.15-18 PERK  IN-6B) 3Bk Fur AvglRNS)  Auto/Cpled 18k  Ini/MA(H  B-35Bdsgs H
5.86-6.15 EAK  IMC-6B) 3k Pur Avg(RHS Auto/Cpled  6BBI  Inf/MAXH  B-36Bdegs H ; -
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 28 Mar 2815 11:54:13
Rodioted Emissions 3-Meters
Project Number: 15120465

185 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 _HARM_11n HT48_5278 MHz

95 Tested byiG. Escans
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1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *3.513 36.27 PK 33.1 -30.3 0 39.07 - - 74 -34.93 - - 0-360 100 H
6 *15.61 26.9 PK 40.4 -19.5 0 47.8 - - 74 -26.2 - - 0-360 100 \
2 7.026 30.74 PK 35.6 -25.9 0 40.44 - - - - 68.2 -27.76 0-360 201 H
5 13.773 28.1 PK 38.7 -21.9 0 44.9 - - - - 68.2 -23.3 0-360 201 \
3 14.462 28.01 PK 39.2 -21.8 0 45.41 - - - - 68.2 -22.79 0-360 100 H
4 16.536 26.22 PK 41.6 -19.1 0 48.72 - - - - 68.2 -19.48 0-360 201 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*3.513 42.24 PK1 33.1 -30.3 0 45.04 - 74 -28.96 - - 200 248 H
*3.513 35.11 AD1 331 -30.3 .46 38.37 54 -15.63 - - 200 248 H
*15.609 33.28 PK1 40.4 -19.5 0 54.18 - - 74 -19.82 - - 29 271 \
*15.609 21.84 AD1 40.4 -19.5 46 43.2 54 -10.8 - - - - 29 271 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15120405 — E5

MODEL NUMER: LG-US991, US991, LGUS991

DATE: APRIL 21, 2015

HIGH CHANNEL HORIZONTAL

FCC ID: ZNFUS991

' <UL Fremont,5m Chamber A 28 Mar 2815 12:22:27
Rodioted Emissions 3-Meters
195 Project Number: 15120465
Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 HARM 1 1n HT48 5318 MHz
95 Tested byiG. Escans
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
3
~ Avg Limit (dBuY/m)
55
W 3
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] MMNWWWM
a5 T g
AR AAat I
2:”‘\""% "
1 18 18
Frequency (GHz)
Range (6i1z) Dot oW U fvg Typ Sucep Pic #5ups/fode  FPosition Ronge C6z) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
1:1-5.8 FERK IMC-6B) 3k Pur AvgIRMS)  Auto/Cpled  68BI  Inf/MAXH  D-36Bdegs H | 5:6.15-18 PERK  IN(-68) 3Bk  Pur AvgIRHS)  Auto/Cpled 18k Inf/MAXH  B-35Bdegs H
3:5.88-6.15 PERK  IMC-6B) 3k Pur Avg(RIS)  Auto/Cpled 5081 Inf/MAXH  B-36degs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 28 Mar 2815 12:22:27
Rodioted Emissions 3-Meters
Project Number: 15120465

185 Client:LG
Config:EUT + Chorger + HS
Mode :ONII 5.3 HARM 1 1n HT48 5318 MHz

95 Tested byiG. Escans

85

Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted IBuU/m
3 5
3 6
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~ Avg Limit (dBulU/m)
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1 18 18
Frequency (GHz)
Range (61z) Dot RO U vy Typ Sucep Pie #5ups/fode  FPosition Ronge CGz) Det  RBU VBl fvg Typ Suep Pte foups/Made  Focition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFTI36 ‘Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *3.54 36.61 PK 331 -30.5 0 39.21 - - 74 -34.79 - - 0-360 201 H
2 *10.622 26.78 PK 37.7 -21.9 0 42.58 - - 74 -31.42 - - 0-360 201 H
6 *15.701 26.85 PK 40.4 -19.9 0 47.35 - - 74 -26.65 - - 0-360 201 \
4 7.08 31.63 PK 35.6 -26.6 0 40.63 - - - - 68.2 -27.57 0-360 201 \
5 14.701 27.23 PK 39.5 -21.1 0 45.63 - - - - 68.2 -22.57 0-360 100 \
3 16.963 25.97 PK 41.4 -18.3 0 49.07 - - - - 68.2 -19.13 0-360 201 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.54 43.15 PK1 331 -30.5 0 45.75 - - 74 -28.25 - - 188 217 H
*3.54 35.71 AD1 33.1 -30.5 46 38.77 54 -15.23 - - 188 217 H
*10.623 29.31 PK1 37.7 -21.9 0 45.11 - 74 -28.89 - - 120 227 H
*10.621 22.17 AD1 37.7 -21.8 .46 38.53 54 -15.47 - - 120 227 H
*15.701 33.01 PK1 40.4 -19.9 0 53.51 - - 74 -20.49 - - 0 202 \
*15.7 22.15 AD1 40.4 -19.9 46 43.11 54 -10.89 - - - - 0 202 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 145 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

11.2.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 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 *5.35 40.6 PK 345 -21.4 0 53.7 - - 74 -20.3 18 336 H
3 *5.35 30.97 RMS 345 -21.4 .36 44.43 54 -9.57 - - 18 336 H
4 *5.354 31.82 RMS 345 -21.4 .36 45.28 54 -8.72 - - 18 336 H
2 *5.361 43.04 PK 345 -21.4 0 56.14 - - 74 -17.86 18 336 H

PK - Peak detector

RMS - RMS detection

Page 146 of 256

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15120405 — E5 DATE: APRIL 21, 2015
MODEL NUMER: LG-US991, US991, LGUS991 FCC ID: ZNFUS991

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 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) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *5.35 39.91 PK 345 -21.4 0 53.01 - - 74 -20.99 123 306 \
3 *5.35 30.5 RMS 345 -21.4 .36 43.96 54 -10.04 - - 123 306 \
2 *5.366 42.52 PK 34.5 -21.5 0 55.52 - - 74 -18.48 123 306 \
4 *5.379 30.97 RMS 34.6 -21.3 .36 44.63 54 -9.37 - 123 306 \

PK - Peak detector

RMS - RMS detection
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