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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + Bluetooth & DTS b/g/n
MODEL: LGL31L, L31L, LG-L31L

SERIAL NUMBER: 1839205 (Radiated)

DATE TESTED: MARCH 21 - 31, 2014

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

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released

For UL Verification Services Inc. By: Tested By:

. ),:’:/d*ﬂ_ // L
PHILIP KIM CHARLES VERGONIO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROGRAM MANAGER LAB TECHNICIAN
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.4-20009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: ZNFL31L

DATE: March 31, 2014

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + Bluetooth & DTS b/g/n

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 18.03 63.53
2412 - 2462 802.11g 20.18 104.23
2412 - 2462 802.11n HT20 20.24 105.68

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 0.1dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

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

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps
802.11n HT20mode: MCSO
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FCC ID: ZNFL31L

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter LG LGL31L N/A N/A
Earphone LG N/A N/A N/A
/O CABLES
1/0 Cable List
Cable (Port # of identical [Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded |1m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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REPORT NO: 14U17021-2
FCC ID: ZNFL31L

DATE: March 31, 2014

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 |12/20/14
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/14
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 (08/13/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/14
Peak Power Meter Agilent / HP E4416A C00963 |12/13/14
Peak / Average Power Sensor Agilent / HP E9327A C00964 |12/13/14
Antenna, Horn, 1-18 GHz ETS 3117 C01022 |02/21/15
Antenna, Horn,18- 26 GHz ARA MWH-1826/B |C00946 [11/12/14
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 |06/28/14
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 T243 03/06/15
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 |06/01/14
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 1924343 [03/23/15
RF Preamplifier, 1GHz - 26.5GHz HP 8449B FO0351 |[06/27/14
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M F00013 |CNR

RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 |C00990 (08/20/14
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 |[05/23/14
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/14
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 |05/22/14
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r0l:Measurement Procedure PK2 is used for power
and PKPSD is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.
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8. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result

1(56{)%;)7 Rf;éf;)o Occupied Band width (6dB) >500KHz Pass See original
2.1051, RSS-210 A8.5 Ba”q Edge/ _Co_nducted -20dBc Pass See original
15.247 (d) Spurious Emission

Conducted

15.247 RSS-210 A8.4|TX conducted output power <30dBm Pass See original

15.247 RSS-210 A8.2|PSD <8dBm Pass See original
15.207 (a) RSS-GEN AC_Po_wer Line conducted Section 10 Pass See original

7.2.2 emissions
15205, | Clause 2.6 Reclated
y ! * 7’ |Radiat i Emissi < 54dBuV P .02dBuVv
15.209 RSS-210 adiated Spurious Emission 54dBuVv/m ass 50.02dBuV/m
Clause 6
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
Duty cycle factor= 10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode =
0.21dB; N mode = 0.23dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

./.
/
a5
/Y
| W&MWMWMPM'WMW;’“
45| i : . 1 4
e B
Fr GH=
—T = = T s Fta  Fapa/Modh Fasit —_ [ B q [o— [
iR -
e | ded, 4 AD I T 1 4
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad Limit (dBuVv/m)
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.51 PK 321 -22.9 50.71 - - 74 -23.29 245 280 H
2 *2.39 4213 PK 321 -22.9 51.33 - - 74 -22.67 245 280 H
3 *2.39 32.85 RMS 321 -22.9 42.05 54 -11.95 - - 245 280 H
4 *2.39 33.56 RMS 321 -22.9 42.76 54 -11.24 - - 245 280 H

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

RMS - RMS detection
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LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

NV
3 j,-
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| /
5 | W/k
bkl ko i etttk bt A b A Aot o SV \
DT b M ikl 4o PR RV A Py PP e FPOTREL NS TN . |
RE] 1z
F Lier GH=
—T = = " s Fta  Fapa/Modh F Forge (6% [ T q c— [
e
. TST 30915 |3 Mar 2014 Rev 9.5 B6 Mor 2B14
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad Limit (dBuVv/m)
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 40.54 PK 321 -22.9 49.74 - - 74 -24.26 137 113 \%
2 *2.334 42.72 PK 31.8 -23.1 51.42 - - 74 -22.58 137 113 \%
3 *2.39 31.81 RMS 321 -22.9 41.01 54 -12.99 - - 137 113 A
4 *2.39 31.83 RMS 321 -22.9 41.03 54 -12.97 - - 137 113 A

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

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

i "\\
85
\
\
\
W,\\M
.Mﬂﬁl—-m ™ o de b b 1 Lol abibd 2y bl Al bl Ll Akl e .
AN, Vo e |t v Ny W § al V
GH=
— =TT 5 s B, Modh — [ = q c— [
e Method AD Horizontal . TST 38915 13 Mor 20814 Rev 9.5 BE Hor 2B14
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad Limit (dBuv/m)
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.31 PK 324 -22.6 52.11 - - 74 -21.89 246 274 H
2 *2.485 42.49 PK 324 -22.6 52.29 - - 74 -21.71 246 274 H
3 *2.484 33.71 RMS 324 -22.6 43.51 54 -10.49 - - 246 274 H
4 *2.484 3411 RMS 324 -22.6 43.91 54 -10.09 - - 246 274 H

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

RMS - RMS detection
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HIGH CHANNEL BANDEDGE, PEAK & AVERAGE, VERT

A5 v
LY
a5
3 1
3 |
| q
™ bk bhvo bl ﬂﬂ"lllih}ﬂ ol "“l My nim,.},ﬁhw*m 4HWMMM
"4 ; i 5 + i 1
oty - Anary e - pu - AT D VS g e G o g W) 4 e o, - e YU LR PR VLS e
4. 3MH=
F ey (GHz
—T T - s Fta  Fapa/Modh p— £ TR q [o— [
. phadt
ligh Chaonrnel Bondedge Mesthed AD Usrtical . TST 38915 13 Mo 2014 Rev 9.5 BE Hor 2B14
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad Limit (dBuVv/m)
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *2.484 40.29 PK 32.4 -22.6 50.09 - - 74 -23.91 289 345 Vv

3 *2.484 322 RMS 32.4 -22.6 42 54 -12 - - 289 345 Vv

4 *2.484 32.6 RMS 324 -22.6 42.4 54 -11.6 - - 289 345 A

2 2.524 42.98 PK 325 -22.8 52.68 - - 74 -21.32 289 345 \

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

RMS - RMS detection
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DATE: March 31, 2014

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

DTS 2.4 11k _HT28 HARM_2412.0DAT 30

Mar 2014 9.5 M ey 4

Note:' Emission was scanhéd 'up to 26GHz; No emissions were detected above th'é noi'sé f'Ioor
which was at least 20dB below the specification limit.
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DATE: March 31, 2014

LOW CHANNEL

VERTICAL

BTS 2.4 11b HTZ28 HARM 241: 15 12 Mar 2014 Rev 9.5 BE Mar 2814
Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Itr/Pad (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *4.824 33.58 PK 342 -29.3 38.48 54 -15.52 74 -35.52 0-360 99 H

4 *4.824 30.94 PK 34.2 -29.3 35.84 54 -18.16 74 -38.16 0-360 202 Vv

2 7.237 31.59 PK 35.6 -27.4 39.79 - - - - 0-360 99 H

5 7.237 33.95 PK 35.6 -27.4 42.15 - - - - 0-360 202 \%

3 9.647 27.58 PK 36.8 -24.1 40.28 - - - - 0-360 99 H

6 9.647 28.68 PK 36.8 -24.1 41.38 - - - - 0-360 99 Vv

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

*4.924 42.25 PK2 342 -30.7 45.75 54 -8.25 74 -28.25 83 153 H
*4.924 34.63 MAv1 342 -30.7 38.13 54 -15.87 - - 83 153 H
*7.385 40.93 PK2 35.6 -27.4 49.13 54 -4.87 74 -24.87 89 266 H
*7.385 333 MAv1 35.6 -27.4 41.5 54 -12.5 - - 89 266 H
*4.924 41.59 PK2 34.2 -30.7 45.09 54 -8.91 74 -28.91 234 201 \
*4.924 32.84 MAv1 34.2 -30.7 36.34 54 -17.66 - - 234 201 \
*7.386 42.14 PK2 35.6 -27.4 50.34 54 -3.66 74 -23.66 38 286 \
*7.387 339 MAv1 35.6 -27.4 42.1 54 -11.9 - - 38 286 )

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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FCC ID: ZNFL31L

DATE: March 31, 2014

MID CHANNEL

HORIZONTAL

prs (DAT _3ac 12 Mar 26814 F 9.5 B& M a1 4

Note: Emission was scanned 'up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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DATE: March 31, 2014
FCC ID: ZNFL31L

MID CHANNEL
VERTICAL

BTS 2.4 11k HT28 HARM 2437.04T 39915 12 Mar 2014 Rav 9.5 BB Mar 2014
Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Itr/Pad (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *7.311 33.95 PK 35.6 -27.7 41.85 54 -12.15 74 -32.15 0-360 202 H

3 *12.205 26.21 PK 389 -22.4 42.71 54 -11.29 74 -31.29 0-360 99 H

4 *7.309 35.76 PK 35.6 -27.7 43.66 54 -10.34 74 -30.34 0-360 202 Vv

6 *12.285 26.45 PK 39 -22.1 43.35 54 -10.65 74 -30.65 0-360 99 Vv

2 9.748 25.73 PK 36.9 -24.2 38.43 - - - - 0-360 202 H

5 9.748 27.79 PK 36.9 -24.2 40.49 - - - - 0-360 202 Vv

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

*4.924 42.25 PK2 34.2 -30.7 45.75 54 -8.25 74 -28.25 83 153 H
*4.924 34.63 MAv1 34.2 -30.7 38.13 54 -15.87 - - 83 153 H
*7.385 40.93 PK2 35.6 -27.4 49.13 54 -4.87 74 -24.87 89 266 H
*7.385 333 MAv1 35.6 -27.4 41.5 54 -12.5 - - 89 266 H
*4.924 41.59 PK2 34.2 -30.7 45.09 54 -8.91 74 -28.91 234 201 v
*4.924 32.84 MAv1 34.2 -30.7 36.34 54 -17.66 - - 234 201 v
*7.386 4214 PK2 35.6 -27.4 50.34 54 -3.66 74 -23.66 38 286 v
*7.387 339 MAv1 35.6 -27.4 421 54 -11.9 - - 38 286 \

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

HORIZONTAL

; hamber B 21 Mar 2014
118 . : ;

o ] 5 BE Mar

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 14U17021-2

DATE: March 31, 2014
FCC ID: ZNFL31L

HIGH CHANNEL
VERTICAL

thé: Emiséioh was scanned up to 26GHz; No emissions were detected above th'é noi's'é f'Ioor
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Itr/Pad (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.924 34.19 PK 342 -30.7 37.69 54 -16.31 74 -36.31 0-360 99 H
4 *7.387 3213 PK 35.6 -27.4 40.33 54 -13.67 74 -33.67 0-360 201 H
5 *4.924 32.58 PK 342 -30.7 36.08 54 -17.92 74 -37.92 0-360 99 Vv
8 *7.385 33.95 PK 35.6 -27.4 42.15 54 -11.85 74 -31.85 0-360 202 Vv
2 5.707 31.36 PK 345 -29 36.86 - - - - 0-360 201 H
6 5.711 30.93 PK 345 -29.1 36.33 - - - - 0-360 202 \Y
3 6.934 30.86 PK 356 -27.9 38.56 - - - - 0-360 99 H
7 6.949 30.33 PK 35.6 -27.9 38.03 - - - - 0-360 99 \
Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuV) (dBuVv/m)
*4.924 42.25 PK2 34.2 -30.7 45.75 54 -8.25 74 -28.25 83 153 H
*4.924 34.63 MAv1 34.2 -30.7 38.13 54 -15.87 - - 83 153 H
*7.385 40.93 PK2 35.6 -27.4 49.13 54 -4.87 74 -24.87 89 266 H
*7.385 333 MAv1 35.6 -27.4 415 54 -12.5 - - 89 266 H
*4.924 41.59 PK2 34.2 -30.7 45.09 54 -8.91 74 -28.91 234 201 Vv
*4.924 32.84 MAv1 34.2 -30.7 36.34 54 -17.66 - - 234 201 Vv
*7.386 42.14 PK2 35.6 -27.4 50.34 54 -3.66 74 -23.66 38 286 v
*7.387 339 MAv1 35.6 -27.4 421 54 -11.9 - - 38 286 v

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

Page 26 of 61

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
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 Verifications Services Inc.



REPORT NO: 14U17021-2 DATE: March 31, 2014
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9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ
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Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *239 50.26 PK 321 229 0 59.46 - - 74 -14.54 247 282 H
2 *239 518 PK 321 229 0 61 - - 74 -13 247 282 H
3 *239 3553 RMS 321 229 2 44.93 54 -9.07 - - 247 282 H
4 *2.39 36.35 RMS 321 =229 2 45.75 54 -8.25 - - 247 282 H

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

RMS - RMS detection
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REPORT NO: 14U17021-2
FCC ID: ZNFL31L

DATE: March 31, 2014

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT
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Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuV/m)
(dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 239 4727 PK 321 22,9 0 56.47 74 1753 284 354 v
2 239 50.33 PK 321 22.9 0 59.53 74 -14.47 284 354 v
3 239 3337 RMS 321 229 2 4277 54 1123 284 354 v
4 *239 35.64 RMS 321 229 2 45.04 54 8.96 284 354 v

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

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ
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Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity

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

1 *2.484 49.12 PK 324 -22.6 0 58.92 - - 74 -15.08 243 276 H
2 *2.484 54.5 PK 324 -22.6 0 64.3 - - 74 -9.7 243 276 H
3 *2.484 38.34 RMS 324 -22.6 2 48.34 54 -5.66 - - 243 276 H
4 *2.484 38.34 RMS 324 -22.6 2 4834 54 -5.66 - - 243 276 H

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

RMS - RMS detection
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HIGH CHANNEL BANDEDGE, PEAK & AVERAGE, VERT
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Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuV/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *2.484 481 PK 324 226 0 57.9 - - 74 -16.1 288 346 v

2 *2.484 5339 PK 324 226 0 63.19 - - 74 -10.81 288 346 v

3 *2.484 36.24 RMS 324 226 2 4624 54 -7.76 B - 288 346 v

4 *2.484 36.76 RMS 324 226 2 46.76 54 7.24 B - 288 346 v

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

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

12 M

thé: Emiséion was scanned up to 26GHz; No emissions were detected above thé noise f'Ibor
which was at least 20dB below the specification limit.
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LOW CHANNEL
VERTICAL

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.
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LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.083 3116 PK 342 286 0 36.76 54 -17.24 74 -37.24 0-360 99 H
2 *8.084 2835 PK 357 258 0 38.25 54 -15.75 74 -35.75 0-360 201 H
5 *7.744 28.64 PK 357 26 0 3834 54 -15.66 74 -35.66 0-360 202 v
4 6.214 29.89 PK 354 278 0 37.49 - - - - 0-360 202 Vv
3 9.647 27.54 PK 36.8 241 0 40.24 - - - - 0-360 201 H
6 9.647 29.43 PK 36.8 -24.1 0 42.13 - - - - 0-360 202 v
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*5.081 39.09 PK2 342 -28.7 0 44.59 54 -9.41 74 -29.41 1 100 H
* 8.084 37 PK2 357 -25.8 0 46.9 54 -7.1 74 -27.1 1 100 H
*7.743 37.37 PK2 357 -26 0 47.07 54 -6.93 74 -26.93 1 100 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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DATE: March 31, 2014

MID CHANNEL

HORIZONTAL

g

M

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

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.
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MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.004 3132 PK 342 292 0 3632 54 -17.68 74 -37.68 0-360 99 H
3 *11.757 26.59 PK 383 224 0 42.49 54 -1151 74 3151 0-360 99 H
4 *5.004 30.46 PK 342 292 0 35.46 54 -18.54 74 -38.54 0-360 99 v
2 6.57 2931 PK 357 274 0 37.61 - - - - 0-360 99 H
5 6.587 3031 PK 357 276 0 38.41 - - - - 0-360 99 Vv
6 9.748 27.33 PK 36.9 242 0 40.03 - - - - 0-360 202 v
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fltr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*5.004 38.46 PK2 342 -29.2 0 43.46 54 -10.54 74 -30.54 1 100 H
*11.757 33.97 PK2 383 -22.4 0 49.87 54 -4.13 74 -24.13 1 100 H
*5.004 39.04 PK2 342 -29.2 0 44.04 54 -9.96 74 -29.96 1 100 Vv

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

HORIZONTAL

g

M

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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DATE: March 31, 2014
FCC ID: ZNFL31L

HIGH CHANNEL
VERTICAL

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *12.218 26.13 PK 389 221 0 42.93 54 -11.07 74 -31.07 0-360 99 H
4 *7.743 29.26 PK 357 26 0 38.96 54 -15.04 74 -35.04 0-360 202 v
1 6.651 30.96 PK 357 287 0 37.96 - - - - 0-360 201 H
2 8.728 2818 PK 359 253 0 38.78 - - - - 0-360 201 H
5 9.847 28.19 PK 37 -24.1 0 41.09 - - - - 0-360 202 \
6 13.402 27.8 PK 39.2 -22.6 0 44.4 - - - - 0-360 99 v
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fitr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*12.217 34.39 PK2 389 -22.2 0 51.09 54 -2.91 74 -22.91 2 100 H
*7.743 37.1 PK2 35.7 26 0 46.8 54 7.2 74 272 2 100 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ
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Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuV/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *239 48.08 PK 321 -22.9 0 57.28 - - 74 -16.72 247 284 H
2 *239 50.24 PK 321 -22.9 0 59.44 - - 74 -14.56 247 284 H
3 *239 37.37 RMS 321 -22.9 2 46.77 54 -7.23 - - 247 284 H
4 *2.39 37.67 RMS 321 =229 2 47.07 54 -6.93 - - 247 284 H

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

RMS - RMS detection
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LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT
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Marker Frequency Meter Det AF T345 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuV/m)
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *239 46 PK 321 -22.9 0 55.2 - - 74 -18.8 285 354 \2

2 *2.389 49.08 PK 321 -22.9 0 58.28 - - 74 -15.72 285 354 \2

3 *239 34.75 RMS 321 -22.9 2 44.15 54 -9.85 - - 285 354 \2

4 *239 35.81 RMS 321 -22.9 2 45.21 54 -8.79 - - 285 354 \2

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

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

.'I
== TR \
(]
b At b AR A A A i 0 b s
Hz
.....
—T = T s Foapa Mo - [ = q p— [
1 AD b
Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 48.26 PK 32.4 -22.6 0 58.06 - - 74 -15.94 248 272 H
2 *2.484 51.65 PK 32.4 -22.6 0 61.45 - - 74 -12.55 248 272 H
3 *2.484 385 RMS 32.4 -22.6 2 48.5 54 -5.5 - - 248 272 H
4 *2.484 40.02 RMS 324 -22.6 2 50.02 54 -3.98 - - 248 272 H

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

RMS - RMS detection
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HIGH CHANNEL BANDEDGE, PEAK, VERT

H.3MH
wcy (GHz
—T (=TT " s Fa  Fapa/Mod — [ B q [o— [
{igh Chonne | Bandedge Msthod AD - Uertical .TST 38915 13 Mor 2814 Rev 9.5 B6 Mar 2014
Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) r/Pad (dB) Limit (dBuv/m)
(dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *2.484 50.95 PK 324 226 0 60.75 - - 74 1325 287 345 v

2 *2.484 55.09 PK 324 226 0 64.89 - - 74 9.11 287 345 v

3 *2.484 36.62 RMS 324 226 2 46.62 54 -7.38 B - 287 345 v

4 *2.484 36.86 RMS 324 226 2 46.86 54 7.14 B - 287 345 v

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

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

12 M

thé: Emiséion was scanned up to 26GHz; No emissions were detected above thé noise f'Ibor
which was at least 20dB below the specification limit.
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LOW CHANNEL
VERTICAL

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.
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LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *13.26 27.09 PK 392 224 0 43.89 54 -10.11 74 -30.11 0-360 201 H
6 *12.303 2572 PK 39 221 0 42.62 54 -11.38 74 -31.38 0-360 99 v
1 6.291 29.86 PK 355 279 0 37.46 - - - - 0-360 201 H
4 6.302 30.75 PK 355 282 0 38.05 - - - - 0-360 99 v
2 9.647 27.76 PK 36.8 -24.1 0 40.46 - - - - 0-360 201 H
S 9.647 29.82 PK 36.8 -24.1 0 42.52 - - - - 0-360 202 \
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fitr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*13.261 35.62 PK2 39.2 -22.4 0 52.42 54 -1.58 74 -21.58 1 100 H
105 35.27 PK2 375 234 0 49.37 - - - - 1 100 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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DATE: March 31, 2014

MID CHANNEL

HORIZONTAL

a@l !

S/ Mode

M

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

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.

Page 48 of 61

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

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



REPORT NO: 14U17021-2 DATE: March 31, 2014
FCC ID: ZNFL31L

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *11.767 26.53 PK 383 225 0 4233 54 -11.67 74 -31.67 0-360 202 H
6 *12.288 25.96 PK 39 22 0 42.96 54 -11.04 74 -31.04 0-360 202 Vv
1 6.95 30.59 PK 356 279 0 38.29 - - - - 0-360 99 H
4 8.747 28.09 PK 359 25 0 38.99 - - - - 0-360 99 Vv
2 9.748 27.42 PK 369 242 0 40.12 - - - - 0-360 202 H
5 9.748 27.93 PK 36.9 242 0 40.63 - - - - 0-360 202 v
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fitr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (dB) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*11.766 34.96 PK2 383 -22.5 0 50.76 54 -3.24 74 -23.24 1 100 H
*12.189 34.29 PK2 389 -22.6 0 50.59 54 -3.41 74 -23.41 1 100 Vv

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

HORIZONTAL

M

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

thé: Erhiséion was scanned up to 26GHz; No emissions were detected above thé noise f'I(')or
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuv/m)
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *1173 26.28 PK 382 223 0 42.18 54 -11.82 74 -31.82 0-360 202 H
4 *8.102 29.19 PK 357 263 0 38.59 54 -15.41 74 -35.41 0-360 99 Vv
1 7.233 29.75 PK 356 272 0 38.15 - - - - 0-360 202 H
5 9.848 27.46 PK 37 241 0 4036 - - - - 0-360 202 Vv
3 13227 27.25 PK 392 223 0 44.15 - - - - 0-360 99 H
6 14.066 26.92 PK 386 213 0 44.22 - - - - 0-360 202 v
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fitr/Pad (dB) (dBuv/m) (dBuv/m)
(GHz) Reading (d8) Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*11.73 33.22 PK2 382 -22.3 0 49.12 54 -4.88 74 -24.88 1 100 H
*8.102 36.55 PK2 357 -26.3 0 45.95 54 -8.05 74 -28.05 1 100 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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DATE: March 31, 2014

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

Pla  Wopa/Mode
S Ind/AR
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT
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Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(dB/m) (dB) (dBuVv/m)
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
6 *243.4 40.17 PK 11.5 -26.5 25.17 46.02 -20.85 0-360 200 \
1 52.525 52.74 PK 7.2 -28.6 31.34 40 -8.66 0-360 101 Vv
2 68.1225 43.81 PK 8.1 -28.4 23.51 40 -16.49 0-360 400 H
3 90.265 45.31 PK 7.9 -28.1 25.11 43.52 -18.41 0-360 400 H
4 186.145 41.04 PK 11.3 -27.1 25.24 43.52 -18.28 0-360 100 H
5 214.8 39.69 PK 10.4 -26.8 23.29 43.52 -20.23 0-360 200 Vv
7 357.9 34.09 PK 14.7 -25.8 22.99 46.02 -23.03 0-360 200 H

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

PK - Peak detector
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