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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
1000 SYLVAN AVENUE
ENGLEWOOD CLIFFS, NEW JERSEY 07632
EUT DESCRIPTION: LTE PHONE BLUETOOTH AND WLAN
MODEL.: LG-MS659
SERIAL NUMBER: 302KPTM334913
DATE TESTED: MARCH 12, 2013

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Pass

UL CCS 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 CCS 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS 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 CCS By: Tested By:

TIM LEE ROY ZHENG
WISE PROJECT LEADER WISE LAB TECH llI
UL CCS UL CCS

Page 5 of 120

UL CCS 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 CCS.



REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

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 C63.10-2003, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

UL CCS 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 1000 MHz 494 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an LTE Phone with Bluetooth and WLAN capability that is manufactured by LG

Electronics.

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 19.43 87.70
2412 - 2462 802.11g 22.84 192.31
2412 - 2462 802.11n HT20 20.73 118.30
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an INTEGRATED antenna, with a maximum gain of -0.5 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was MS795_ LAP8930JR130304.
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5.5. 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, and 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

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG MCS-01WR RB310020452 DoC
Headset Cresyn EAB62410801 NA NA
I/O CABLES

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

The EUT is 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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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
Antenna, Biconolog, 30MHz-1 GHz | Sunol Sciences JB1 Cc01016 08/14/13
Antenna, Horn, 18 GHz ETS 3117 C01006 12/11/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B C00980 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 10/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 10/21/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/08/13
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/14

Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
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7. MEASUREMENT METHODS

KDB 558074 Measurement Procedure PK2 is used for power and PKPSD is used for power
spectral density.

Unwanted emissions within Restricted Bands are measured using traditional
procedures.

radiated

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ONTime | Period |Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) (msec) (linear) (%) (dB)
802.11b 1.00 1 1.000 100.0% 0.00
802.11g 2.058 2.167 0.950 95.0% 0.22
802.11n HT20 1.908 2.025 0.942 94.2% 0.26
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DUTY CYCLE 802.11b MODE
i Agllent 17.43:55 Apr 18, 2013

E T |Fre§J’ChanneI |

Ref96.99 dBpv

#Atten 0 dB

& Mki2 100 ps

0.64 dB

#Feak

Center Freq
241200000 GHz

Start Freq
2.41200000 GHz

Stop Freq
241200000 GHz

Lghv

CF Step
8.00000000 MHz
Auto hdan

Center 2.412 000 GHz
Res BW & MHz

#YBW 50 MHz

Span 0 Hz
Sweep 5 ms (601 pts)

Trace
)
3]
2
3]

X Az
2858 ms
100 p=
2858 ms
100 ps

Amplitude
9020 dBpv
064 dB
0.20 dBpv
064 dB

Frag Offset
0.00000000 Hz

Signal Track
On Off

|

DUTY CYCLE 802.11g MODE
i Agllent 031821 Mar 12, 2013

E T |FrequhanneI |

A ME2 2167 ms Conter F
299 dB enter -red
| 243700000 GHz

Ref 9.32 dBm

Atten 20 dB
#Feak | !

&

I

Start Freqg
2 43650000 GHz

Stop Freqg
243750000 GHz

CF Step
100.000000 kHz
Auto hdan

LgAv

Center 2.437 000 0 GHz
#Res BW 1 MHz VBW 1 MHz

Trace X Axis
(1) 1517 mz
13 2058 ms
(1) 1517 mz
13 2467 ms

Span 1 MHz
#Sweep 5 ms (601 pts)
Amplitude
-2.70 dBm
-0.82 dB
-2.70 dBm
-2.00 4B

Frag Offset
0.00000000 Hz

Signal Track
On Off
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DUTY CYCLE 802.11 HT20 MODE
- Agilent 08:19:55 Mar 12, 2013

R T |Freg/Channel

Ref 9.32 dBm

Atten 20 dB

A Mkr2 2025 ms
260 4B Center Freq

#Peak

Log
10

&

b

| | 243700000 GHz

dB/

Start Freq

2.43650000 GHz

Stop Freq

243750000 GHz

CF Step

LgAv

100.000000 kHz

Auto Man

#Res BW 1 MHz

Center 2.437 000 0 GHz

VBW 1 MHz

> Az

1.617 ms
1.902 ms
1.617 ms
2025 ms

Span 1 MHz
#Sweep 5 ms 1601 pis) Freq Offset
i ! ; 000000000 Hz
Amplitude

-4.97 dBm
-1.21dB
-4.97 dBm
-2.60 dB

Signal Track
On Oiff

—
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9. ANTENNA PORT TEST RESULTS

9.1. 802.11b MODE IN THE 2.4 GHz BAND

9.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel[Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 9.150 0.5
Mid 2437 9.125 0.5
High 2462 9.125 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
5 Agilent 08:25:50 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A hkrl 9.150 MHz
0.21 dB

#Peak

Center Freq
241200000 GHz
Start Freq

2 40450000 GHz
Stop Freq
241950000 GHz

dBm

LgAv

CF Step
1.50000000 MHz
Auto hdan

V1 S2
S3 FC

AA

off):
FTun

Swp

Center 2.412 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 15 MHz
Sweep 1.44 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

6 dB BANDWIDTH MID CH
- Agilent 032328 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 9125 MHz
-0.55 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42950000 GHz
Stop Freq
244450000 GHz

dBm

LgAv

CF Step
1.50000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.437 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15 MHz
Sweep 1.44 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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6 dB BANDWIDTH HIGH CH
- Agilent 08:35:04 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

A bkrl 91258 MHz
0.45 dB

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
2 46200000 GHz

Start Freq
2 45450000 GHz

2.5
dBm

LgAv

Stop Freq
2 46950000 GHz

CF Step
150000000 hHz
Auto Man

V1 S2
S3 FC

AR
aff):

FTun
Swp

Center 2.462 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15 MHz
Sweep 1.44 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 14.3747
Mid 2437 14.3962
High 2462 14.2692
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99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 08:42:17 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2412 GHz

I Center Freq

Free |l 5 41200000 GHz

Trig

Oceupied Bandwidth

Averages: 100

Start Freq
238700000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Stop Freq

Log

243700000 GHz

<

10

dB/

CF Step

Offst

5.00000000 MHz

flan

107
dB

Freq Cffset

Center 2.412 00 GHz

#Res BW 150 kHz #VBW 470 kHz

Sweep 6.72 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Occupied Bandwidth
14.3747 MHz

16.711 kHz
17.331 MHz"

Transrit Freq Errar
# dB Bandwidth

Cco By % Pwr
% dB

Signal Track
59,00 % off

-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent 03:41:39 Mar 12, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg 2437 GHz

Trig  Free {5 45700000 GHz

Oceupied Bandwidth

Averages: 100

| Start Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Stop Freq

Log

246200000 GHz

10

dB/

CF Step

Offst

5.00000000 MHz

10.7

Auto hdan

1B iy
I LU

i T Freq Offset

Center 2.437 00 GHz

#Res BW 150 kHz #VBW 470 kHz

Sweep 6.72 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Occupied Bandwidth
14.3962 MHz

Cco By % Pwr
% dB

Signal Track
59,00 % off

-26.00 dB

On

Transrit Freq Errar
# dB Bandwidth

38.518 kHz
17.331 MHz"
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99% BANDWI
e Agilent 05:40:34

DTH HIGH CH

Mar 12, 2013

R T |FrequhanneI |

Ch Freg

Oceupied Bandwidtl

2.462 GHz

Trig  Free

Center Freq
2 46200000 GHz

h Averages: 100 I |

Ref 20 dBm

Atten 20 dB

#Samp)

Log

L+2

Start Freq
2 43700000 GHz
Stop Freq
2 45700000 GHz

10

dB/

Offst

10.7

dB RN |

Center 2.462 00 GHz
#Res BW 150 kHz

#VBW 470 kHz

Span 50 MHz

Sweep 6.72 ms (601 pts)

CF Step
5.00000000 MHz
Auto Man

Freq Cffset
0.00000000 Hz

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth

14.2692 MHz

50.324 kHz
17.024 MHz*

Cco By % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
On Oiff
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.68 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 17.50
Mid 2437 17.50
High 2462 17.30
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.1.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESULTS
Limits
Channel |[Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.38 19.38 30.00 -10.62
Mid 2437 19.43 19.43 30.00 -10.57
High 2462 19.27 19.27 30.00 -10.73
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
% Agilent 0R:26:56 Mar 12, 2013 R T |Freg/Channel

A Wkl 9,150 MHz Certer E

enter -red

Ref 20 dBm Atten 20 dB Band Pwr 19.35 dBm 2 41200000 GHz
#Peak

Start Freqg

240450000 GHz

Stop Freq

241550000 GHz

CF Step
1.50000000 hHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.412 000 GHz Span 15 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 08:29:16 Mar 12, 2013 R T [|FregiChannel

& Mkrl 9125 MHz
Ref 20 dBm Atten 20 dB Band Pwr 19.43 dBm 2_?3?35‘;50':?&
#Peak |
Start Freq
242950000 GHz
Stop Freq
2 44450000 GHz

CF Step
1.50000000 hHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.437 000 GHz Span 15 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0 HIGH CH
i Agilent 05:35:54 Mar 12, 2013 R T |Freg/Channel

A bkrl 91258 MHz

Center Freq
::;;i) dBm |Anen 20 B Band F'Wr| 19.27 dBm 2 45200000 GHz

Log

10 G Start Freg

dB/ 2 45450000 GHz

Offst

10.7

dB Stop Freq
2 46950000 GHz

CF Step

1.50000000 hHz
PAvg Auto Man

M1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
On Oiff

Swp

Center 2.462 000 GHz Span 15 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

9.1.5. PSD

LIMITS

FCC §15.247

IC RSS-210 A8.2

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

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (@Bm) |(dBm)| (dB)

Low 2412 -6.41 8.0 -14.4

Mid 2437 -5.84 8.0 -13.8

High 2462 -6.69 8.0 -14.7
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0

PSD, Chain 0 LOW CH
b4 Agilent 08:43:56 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.411 500 GHz
6.41 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
241200000 GHz
Start Freq

2 40450000 GHz
Stop Freq
241950000 GHz

8.0
dBm

LgAv

CF Step
1.50000000 MHz
Auto hdan

V1 S2
S3 FC

AA
off):

FTun

Swp

Center 2.412 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 1.582 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

PSD, Chain 0 MID CH
s Agilent 05:44:40 Mar 12, 2013

R T

Pealk Search

Ref 20 dBm Atten 20 dB

Mkr1 2.436 400 GHz
5.84 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

‘ Mext Peak
‘ Mext Pk Right

Mext Pl Left

8.0
dBm

LgAv

‘ Win Search

V1 S2
S3 FC

AR
off):

FTun

Swp

Center 2.437 000 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 15 MHz |
Sweep 1.582 s (601 pts)

‘ Pk-Pk Search

‘ ke © CF
hlore
1of2
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0 HIGH CH
e Agilent 05:45:30 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.461 400 GHz
£.69 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
2 46200000 GHz

Start Freq
2 45450000 GHz

8.0
dBm

LgAv

Stop Freq
2 46950000 GHz

CF Step
150000000 hHz
Auto Man

V1 S2
S3 FC

AR
aff):

FTun
Swp

Center 2.462 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 1.582 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.

Page 30 of 120

UL CCS 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 CCS.



REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 08:48:40 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.436 50 GHz
8.69 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
]|

Center Freq
243700000 GHz
Start Freq
241700000 GHz
Stop Freq

2 45700000 GHz

1.3
dBm

LgAv

CF Step
4.00000000 MHz
Auto Man

V1 52
S3 FC

AA
aff):

Freq Offset
000000000 Hz

FTun
Swp

Center 2437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 40 MHz
Sweep 3.867 ms {2001 pts)

Signal Track
On Oiff

—

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
5 Agilent 03.49:44 Mar 12,2013

R T

Fregq/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.400 000 GHz
-27.98 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz
Stop Freq
242800000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

M1 52
S3 FC
AA

off):

FTun
Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 08:50:29 Mar 12, 2013 R T |Freg/Channel

Mkr1 2.483 500 GHz Corter F

enter Fred
Bef ?0 dBm Atten 20 dB 50.69 dBm 5 ARSEON00 GHz
#Peak
Log
10 Start Freg
dB/ | 244550000 GHz
(Hfst
10.7
dB Stop Freq
DI 251850000 GHz

1.3
dBm | CF Step

7.00000000 MHz
LgAv

V1 s2 Freq Offset
$3 FC - 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp On Off

Center 2.483 500 GHz Span 70 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 6.8 ms (2001 pts)

Auto hdan|
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013

FCC ID: ZNFMS659

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
5 Agilent 09:43:48 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkiz 24.740 GHz
49.87 dBm

#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

-16.1

dBm

LgAv

CF Step
259700000 GHz
Auto hdan

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (2001 pts)

Marker Trace
1 m
2 [S)]

X, iz
2405 GHz
24.740 GHz

Amplitude
G5.57 dBm
-42.87 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

OUT OF BAND MID CH
- Agilent 035355 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkiz 24.883 GHz
48.78 dBm

#Peak !

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

113
dBm

LgAv i

CF Step
259700000 GHz
Auto hdan

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marker Trace
1 m
2 [S)]

X, iz
2.432 GHz
24.883 GHz

Amplitude
7.24 dBm
-42.72 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUT OF BAND HIGH CH
e Agilent 08:52:44 Mar 12, 2013 R T

Mki2 24.896 GHz Cotor F
Ref 20 dB Atten 20 dB 49.19 dB enter Freq
#Poak [—— e M 13 0150000 GHz
Log
10
dB/
Offst
10.7
dB Stop Freq
DI 260000000 GHz
113
dBm el Fabati Y, |t 4 CF Step
| 2 55700000 GHz
Lo | Auto Man|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) 000000000 Hz
Marker Trace > Az Amplitude
1

1 2.468 GHz TEO dBm
2 1 24896 GHz -42.19 dBm

Frag/Channel

Start Freq
300000000 MHz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.2. 802.11g MODE IN THE 2.4 GHz BAND

9.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 15.180 0.5
Mid 2437 15.220 0.5
High 2462 15.180 0.5
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EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
5 Agilent 09:10:37 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1518 MHz
-0.20 dB

#Peak

Center Freq
241200000 GHz
Start Freq

2 40050000 GHz
Stop Freq
242350000 GHz

1.5
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

M s2
S3 FC

AR
off):

FTun

Swp

Center 2.412 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 23 MHz
Sweep 2.2 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

6 dB BANDWIDTH MID CH
- Agilent 091234 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1522 MHz
0.45 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

1.0
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 23 MHz
Sweep 2.2 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

6 dB BANDWIDTH HIGH CH
i Agilent 09:15:17 Mar 12, 2013 R T |Freg/Channel

A bkrl 1518 MHz

i Center Freq
2;;823 dBm Atten 20 dB 08398 Nl 5 4600000 GHz

Log

10 Start Freqg

dB/ 0 i 2 45050000 GHz

Uﬂst S )

10.7

dB Stop Freq
2 47350000 GHz

1.6
dBm CF Step
230000000 MHz

LgAv Auto [EN

V1 s2 Freq Offset
53 FC 000000000 Hz
AA

aff): )
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 23 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.2 ms (601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.0907
Mid 2437 16.2022
High 2462 16.2423

Page 38 of 120

UL CCS 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 CCS.



REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 09:35:34 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2412 GHz

Center Freq

Free |l 5 41200000 GHz

Trig

Oceupied Bandwidth Averages: 100

Start Freq
238700000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Stop Freq

Log

243700000 GHz

10

dB/

CF Step

Offst

5.00000000 MHz

i Auto filan

107
dB

Freq Cffset

Center 2.412 00 GHz

#Res BW 470 kHz #VBW 1.5 MHz

Sweep 1 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Occupied Bandwidth
16.0907 MHz

-129.523 kHz
17.958 MHz™

Transrit Freq Errar
# dB Bandwidth

Cco By % Pwr
% dB

Signal Track
59,00 % off

-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent 09.38:09 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2437 GHz

Center Freq

Free |l 5 43700000 GHz

Trig

Oceupied Bandwidth

Averages: 100

| Start Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Stop Freq

Log

246200000 GHz

<%

10

dB/

CF Step

Offst

5.00000000 MHz

10.7

TR | Aute flan

dB |

Freq Cffset

Center 2.437 00 GHz

Span 50 MHz 0.00000000 - Hz

#Res BW 470 kHz

#VBW 1.5 MHz

Sweep 1 ms (601 pts)

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth

16.2022 MHz

33.867 kHz
17977 MHz™

99.00 %
-26.00 dB

Cco By % Pwr
% dB

On

Signal Track

Off
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

99% BANDWIDTH HIGH CH

He Agilent 09:34:14 Mar 12, 2013 R T |FrequhanneI

[ I
Ch Freg 2.462 GHz Trig  Free

Oceupied Bandwidth Averages: 100 I |

Center Freq
2 46200000 GHz

Start Freq
243700000 GHz
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log bl Lt Wy ; 248700000 GHz

10
dB/ CF Step

Offst T AL 500000000 MHz

10.7 Auto Ian
dB

Freq Cffset
0.00000000 Hz

Center 2.462 00 GHz Span 50 MHz
#Res BW 470 kHz #VBW 1.5 MHz Sweep 1 ms {601 pts)

; . Signal Track
Occupied Bandwidth Qcc BWY % Puwr 99.00 % [llon off

16.2423 MHz xdB  -26.00 dB

Transrit Freq Errar 53.985 kHz
 dB Bandwidth 18.187 MHz*
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

9.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 15.30
Mid 2437 15.20
High 2462 15.20
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.2.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U14916-5

DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN

FCC ID: ZNFMS659

RESULTS
Limits
Channel [Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 22.75 22.75 30.00 -7.25
Mid 2437 22.74 22.74 30.00 -7.26
High 2462 22.84 22.84 30.00 -7.16
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
% Agilent 09:08:35 Mar 12, 2013 R T |Freg/Channel

A hkel 1518 MHz Certer E

enter -red

Ref 20 dBm Atten 20 dB Band Pwr 2275 dBm 2 41200000 GHz
#Peak |

¢ Start Freg

) 240050000 GHz

Stop Freq

242350000 GHz

CF Step
230000000 MHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.412 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 09:13:39 Mar 12, 2013 R T [|FregiChannel

A Wkl 15,22 MHz Certer E

enter -red

Ref 20 dBm Atten 20 dB Band Pwr 2274 dBm 2 43700000 GHz
#Paak ‘

Start Freqg

242650000 GHz

Stop Freq

244550000 GHz

CF Step
230000000 MHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0 HIGH CH
i Agilent 09:16:31 Mar 12, 2013 R T |Freg/Channel

A bkrl 1518 MHz

Center Freq
::;;i) dBm Atten 20 dB Band Pwr 2284 dBm 2 45200000 GHz

Log

10 Start Freq

dB/ 2 45050000 GHz

Offst

10.7

dB Stop Freq
2 47350000 GHz

CF Step

230000000 MHz
PAvg Auto Man

M1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
On Oiff

Swp

Center 2.462 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

9.2.5. PSD

LIMITS

FCC §15.247

IC RSS-210 A8.2

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

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (@Bm) |(dBm)| (dB)

Low 2412 -10.41 8.0 -18.4

Mid 2437 -8.95 8.0 -17.0

High 2462 -9.38 8.0 -17.4
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0

PSD, Chain 0 LOW CH
b4 Agilent 09:39:07 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.411 66 GHz
-10.41 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
241200000 GHz
Start Freq

2 40050000 GHz
Stop Freq
242350000 GHz

8.0
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

V1 S2
S3 FC

AA
off):

FTun
Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 2.425 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

PSD, Chain 0 MID CH
s Agilent 09.3628 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.437 31 GHz
8.95 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
2 43700000 GHz
Start Freq

2 42550000 GHz

Stop Freq
2.44850000 GHz

8.0
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun

Swp

Center 2.437 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 23 MHz |
Sweep 2.425 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0 HIGH CH
e Agilent 09:39:39 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.462 31 GHz
9.38 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

Center Freq
2 46200000 GHz

Start Freq
2 48050000 GHz

8.0
dBm

LgAv

Stop Freq
2 47350000 GHz

CF Step
230000000 MHz
Auto Man

V1 S2
S3 FC

AR
aff):

FTun
Swp

Center 2.462 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 2.425 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 09:41:30 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.435 750 0 GHz
3.93 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
]|

Center Freq
243700000 GHz
Start Freq

2 42450000 GHz
Stop Freq
244950000 GHz

-16.1
dBm

LgAv

CF Step
250000000 MHz
Auto Man

V1 52
S3 FC

AA
aff):

FTun

Swp

Center 2437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (2001 pts)

Freq Offset
000000000 Hz

Signal Track
On Oiff

—

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
- Agllent 09:42:10 Mar 12, 2013

R T

|Fre§f6hannel I

Ref 20 dBm

Atten 20 dB

Mkr1 2.400 000 GHz
-29.79 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz

Stop Freqg
242500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz
Auto hdan

M1 S2
S3 FCje

AR
off}:

FTun

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
e Agilent 09:43:52 Mar 12, 2013 R T |Freg/Channel

Mkr1 2.483 500 GHz Conter F

E enter ~req

Bef ?l] dBm Atten 20 dB 39.01 dBm 5 AR350000 GHz
#Peak

Start Freq

244550000 GHz

Stop Freq

251850000 5Hz

;IBl.n CF Step

7.00000000 MHz
LgAv Auto tlan|

N | Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Center 2.483 500 GHz Span 70 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 6.8 ms (2001 pts)
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013

FCC ID: ZNFMS659

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
5 Agilent 09:45:31 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkiz 25.065 GHz
49.78 dBm

#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

-16.1

dBm

LgAv i

CF Step
2.59700000 GHz
At o

flan

Center 13.015 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (2001 pts)

X, iz
2405 GHz
25.065 GHz

Marker Trace
1 m
2 [S)]

Amplitude
0.9z dBm
-42.72 dBm

Freq Cffset
0.00000000 Hz

Signal Track

On Oiff

OUT OF BAND MID CH
- Agilent 09:45.41 Mar 12,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkiz 24.870 GHz
49.87 dBm

#Peak |

Center Freq
13.0150000 GHz

&

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

-16.1
dBm

LgAv

CF Step

259700000 GHz
At o

flan

Center 13.015 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (2001 pts)

X, iz
2.432 GHz
24.870 GHz

Marker Trace
1 m
2 [S)]

Amplitude
1.24 dBm
-42.87 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On

Off

—
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

OUT OF BAND HIGH CH

W Agilenf 09:44:43 Mar 12, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkiz 25.000 GHz
50.87 dBm || CenterFreq

#Peak

13.0150000 GHz

Log
10

4

dB/

Start Freq

Offst

30.0000000 MHz

10.7

dB

Stop Freq

Dl
-16.1

26.0000000 GHz

dBm

CF Step

259700000 GHz

LgAv i

Auto Man

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Marker
1
2

Trace
m
[S)]

X, iz
2.468 GHz
25.000 GHz

Span 25.97 GHz
Sweep 24825 001 ptg) ||  Freq Cffse
Amplitude )

1.28 dBm
-50.87 dBm

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

9.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 15.180 0.5
Mid 2437 15.180 0.5
High 2462 15.220 0.5
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
5 Agilent 09.5238 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1518 MHz
-0.16 dB

#Peak

Center Freq
241200000 GHz
Start Freq

2 40050000 GHz
Stop Freq
242350000 GHz

29
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

V1 S2
S3 FC

AA

off):
FTun

Swp

Center 2.412 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 23 MHz
Sweep 2.2 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

6 dB BANDWIDTH MID CH
- Agilent 09:55.45 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1518 MHz
-1.30 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

2.7
dBm

LgAv

CF Step
2.30000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 23 MHz
Sweep 2.2 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

6 dB BANDWIDTH HIGH CH
i Agilent 09:58:15 Mar 12, 2013 R T |Freg/Channel

A bkrl 1522 MHz

Center Freq
2;;823 dBm Atten 20 dB 02348 I - 400000 GHz

Log

10 Start Freq

B/ 2.45050000 GHz

Offst & L

10.7

dB Stop Freg
2.47350000 GHz

3.1
dBm CF Step
230000000 MHz

LgAv Auto [EN

V1 s2 Freq Offset
53 FC 000000000 Hz
AA

aff): )
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 23 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.2 ms (601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.1910
Mid 2437 17.4044
High 2462 17.2929
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 10:08:17 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2412 GHz

Trig  Free

I Center Freq
241200000 GHz

Oceupied Bandwidth Averages: 100

Ref 20 dBm Atten 20 dB

| Start Freq
238700000 GHz

#Samp) |

Stop Freq

Log [

243700000 GHz

dB/

CF Step

Offst

£.00000000 MHz
illjAuto hdan

107
dB

Freq Cffset

Center 2.412 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Sweep 1 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Cco By % Pwr
% dB

Occupied Bandwidth
17.1910 MHz

45771 kHz
18.502 MHz*

Transrit Freq Errar
# dB Bandwidth

Signal Track
59,00 % off

-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent 100528 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2437 GHz

Center Freq

Free |l 5 43700000 GHz

Trig

Oceupied Bandwidth Averages: 100

| Start Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Stop Freq

Log

246200000 GHz

o

10

dB/

CF Step

Offst

00000000 MHz

10.7

A
uto hdan

dB i

Freq Cffset

Center 2.437 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Sweep 1 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Cco By % Pwr
% dB

Occupied Bandwidth
17.4044 MHz

-8.697 kHz
18.649 MHz*

Transrit Freq Errar
# dB Bandwidth

Signal Track
59,00 % off

-26.00 dB

On
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

99% BANDWIDTH HIGH CH

W Agilent 10:04:27 Mar 12, 2013

R T |FrequhanneI |

Ch Freg 2.462 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

Center Freq
2 46200000 GHz

Ref 20 dBm Atten 20 dB

#Samp)

Log

<
10

| Start Freq
2 43700000 GHz

Stop Freq
2 45700000 GHz

dB/

Offst

10.7

Auto

dB

Freg

Center 2.462 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Sweep 1 ms {601 pts)

Span 50 MHz

CF Step
500000000 MHz

0.00000000 Hz

tlan|

Offset

Occupied Bandwidth
17.2929 MHz

-38.137 kHz
18.613 MHz"

Transrit Freq Errar
# dB Bandwidth

Cco By % Pwr
% dB

99.00 %
-26.00 dB

On

Signal Track

Off
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 13.40
Mid 2437 13.40
High 2462 13.40
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.3.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U14916-5

DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN

FCC ID: ZNFMS659

RESULTS
Limits
Channel [Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.00 30.00 30 36 30.00
Mid 2437 1.00 30.00 30 36 30.00
High 2462 1.00 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 20.67 20.67 30.00 -9.33
Mid 2437 20.73 20.73 30.00 -9.27
High 2462 20.66 20.66 30.00 -9.34
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
% Agilent 09:53:34 Mar 12, 2013 R T |Freg/Channel

A hkel 1518 MHz Certer E

enter -red

Ref 20 dBm Atten 20 dB Band Pwr 2067 dBm 2 41200000 GHz
#Peak

R I Start Freqg

240050000 GHz

Stop Freq

242350000 GHz

CF Step
230000000 MHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.412 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 09:56:39 Mar 12, 2013 R T [|FregiChannel

A hkel 1518 MHz Certer E

enter -red

Ref 20 dBm Atten 20 dB Band Pwr 20,73 dBm 2 43700000 GHz
#Peak

R Start Freqg

242650000 GHz

Stop Freq

244550000 GHz

CF Step
230000000 MHz
PAvg Auto filan

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

OUTPUT POWER, Chain 0 HIGH CH
i Agilent 09:53:26 Mar 12, 2013 R T |Freg/Channel

A bkrl 1522 MHz

Center Freq
::;;i) dBm Atten 20 dB Band Pwr 2066 dBm 2 45200000 GHz

Log

10 Start Freq

dB/ 2 45050000 GHz

Offst

10.7

dB Stop Freq
2 47350000 GHz

CF Step

230000000 MHz
PAvg Auto Man

M1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
On Oiff

Swp

Center 2.462 00 GHz Span 23 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.3.5. PSD

LIMITS

FCC §15.247

IC RSS-210 A8.2

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

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (@Bm) |(dBm)| (dB)

Low 2412 -11.52 8.0 -19.5

Mid 2437 -11.50 8.0 -19.5

High 2462 -11.59 8.0 -19.6
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0

PSD, Chain 0 LOW CH
b4 Agilent 11:14:28 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.412 38 GHz
-11.52 dBm

#Peak

Center Freq
241200000 GHz

Start Freq
2 40050000 GHz

Stop Freq
2.42350000 GHz

dBm

CF Step

LgAv

2.30000000 MHz
Auto hdan

V1 52
53 FCiL

AA
of):

Freq Cffset
4l 000000000 Hz

FTun
Swp

Signal Track
On Oiff

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Sweep 2.425 s (601 pts)

Span 23 MHz ‘

PSD, Chain 0 MID CH
s Agilent 11:1525 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.436 69 GHz
-11.50 dBm

#Peak

Center Freq
2 43700000 GHz

Start Freq
2 42550000 GHz

Stop Freq
2.44850000 GHz

dBm

CF Step

LgAv

2.30000000 MHz
Auto hdan

V1 52
53 FC

AA
of):

Freq Cffset
0.00000000 Hz

FTun

Signal Track
On Oiff

Swp

Center 2.437 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Sweep 2.425 s (601 pts)

Span 23 MHz ‘
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

PSD, Chain 0 HIGH CH
e Agilent 11:15:12 Mar 12,2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.460 43 GHz
-11.59 dBm

#Peak

dBm

LgAv

Center Freq
2 46200000 GHz

Start Freq
2 45050000 GHz
Stop Freq
2 47350000 GHz

CF Step
230000000 MHz
Auto Man

V1 52
53 FC

AA
m{f):

FTun
Swp

Center 2.462 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz
Sweep 2.425 s (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

9.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 11:17:53 Mar 12, 2013

RL

|FrequhanneI |

Ref 20 dBm

Atten 20 dB

Mkr1 2.438 265 GHz
3.15 dBm

#Peak

dB
Dl

-16.9
dBm

LgAv

Center Freq
243700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

CF Step
230000000 MHz
Auto Man

M s2
53 FC

AA
mfh:

FTun
Swp

Center 2437 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 23 MHz
Sweep 2.267 ms {2001 pts)

Freq Offset
000000000 Hz

Signal Track
On Oiff

—

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
e Agilent 11:18:44 Mar 12,2013

RL

Freq/Channel

Ref 20 dBm

Atten 20 (B

Mkr1 2.400 000 GHz
-31.66 dBm

#Peak
Log

dBm

LgAv

Center Freq
2.40000000 GHz

Start Freq
237500000 GHz
Stop Freq
2.42500000 GHz

CF Step
5.00000000 MHz
Auto hdan|

M1 s2
S3 FC

AL
of):

FTun
Swp

Center 2.400 000 GHz
ZRes BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 11:19:22 Mar 12, 2013 EL |Fre§fChanne| I

Mkr1 2.483 500 GHz
Ref 20 dBm Atten 20 dB 42.27 dBm Center Freq
#Peak 2.43350000 GHz
Start Freq
244850000 GHz
Stop Freq
251850000 GHz

;|Bl.l] ) CF Step

7.00000000 MHz
LgAv Auto Man|

M sz Freq Offset
$3 FC S 0.00000000 Hz
AA

a(f}: .
FTun Signal Track
Swp On Oif

Center 2.483 500 GHz Span 70 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 6.8 ms (2001 pts)
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
5 Agilent 11:22:43 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mki2 24.896 GHz
50.34 dBm

#Peak |

Center Freq
13.0130000 GHz

Loy
9 L+,

Start Freq
25 9999900 MHz

Stop Freq
26.0000000 GHz

dBm
LgAv |

CF Step
259740000 GHz
Auto hdan

Center 13.013 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (2001 pts)

taner Trace
1 m
z )

X, Ao
2416 GHz
24806 GHz

Amplitude
-0.10 dBm
-50.24 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—

OUT OF BAND MID CH
- Agilent 11:21:23 Mar 12, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mki2 25.039 GHz
50.51 dBm

#Peak |

Center Freq
13.0130000 GHz

Log
Ie

Start Freq
25 9999900 MHz

Stop Freq
26.0000000 GHz

dBm
LgAv |

CF Step
259740000 GHz
Auto hdan

Start 26 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

taner Trace
1 m
2 [

X, Ao
2442 GHz
25.029 GHz

Amplitude
-0.43 dBm
-50.51 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5

DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN

FCC ID: ZNFMS659

OUT OF BAND HIGH CH

i Agilent 11:20:32 Mar 12, 2013 R T |Freg/Channel

Mki2 24.831 GHz
Ref20 dBm Atten 20 dB 50.20 dBm Center Freq
#Peak | 13.0130000 GHz

Fa

Start Freq
25 9999900 MHz

dB Stop Freq
DI 26.0000000 GHz
-16.9
dBm _ ol CF Step
| 255740000 GHz
LgAv | Auto Man

Start 26 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) 000000000 Hz
hdater Trace X Az Amplitude
1 <]

2.468 GHz -1.48 dBm
2 ) 24.821 GHz -50.20 dBm

Signal Track
On Oiff

—
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. 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 1 MHz for peak measurements and as applicable for average measurements.

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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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

10.2. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 15:34:25 Mar 15, 2013 R T |Freg/Channel

Mkr1 2.383 60 GHz Center F

1 6 enter Freq
Ref 100 dBp #Atten 0 B 54.64 dBpy' > 26000000 Gr
#FPeak
Log
10 Start Freq
dB/ 231000000 GHz
Ofst
74
dB Stop Freq
. 239000000 GHz

740
dByv CF Step
8.00000000 MHz

L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Oif

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 15:35:25 Mar 15, 2013 R T |FrquChanneI |

Mkr1 2.385 33 GHz Contor F

. enter Freq

Ref 100 dBpv #Atten 0 dB 47393 dBY | G
iy
Log

StartFreq

231000000 GHz

I Stop Freq

239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 15:28:32 Mar 15, 2013

R T

|FrequhanneI |

Ref 100 dBp/

#htten 0 B

Mkri1 2.384 40 GHz
56.86 dBuY

#Peak
Log

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
s Agllent 152958 Mar 15, 2013

R T

|FrequhanneI |

Ref 100 dByY

#Atten 0 (B

Mkr1 2.385 47 GHz
49.742 dBpY

ey
Log

10
dB/

Center Freq
2.35000000 GHz
Start Freq
231000000 GHz
Stop Freq
2.39000000 GHz

§.00000000 MHz

CF Step
Auto Ilar|

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 15:03:06 Mar 15, 2013 F T |Freg/Channel

Mkr1 2.485 452 5 GHz Conter

enter Freq

Ref 100 dBpY #Atten 0 B 51.73 dBpY' 5 49175000 Gt
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
- Agilent 15:03:44 Mar 15, 2013 R T |Ereg/Channel

Mkr1 2.485 177 5 GHz Conter

. enter Freq

Ref 100 dBpY #Atten 0 (B 40703 dByY || e G
ey

Start Freq

2.48350000 GHz

Stop Freq

250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Page 76 of 120

UL CCS 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 CCS.



REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013

FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agllent 145351 Mar 15, 2013

R T |Fre§fChanneI |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.499 725 0 GHz

51.87 dBpv

#Feak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

o CF Step
=l 1.65000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

FTun

On

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

Signal Track
Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
i Agllent 145333 Mar 15, 2013

R T |Fre§fChanneI |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.485 150 0 GHz

41.696 dBpY

#iwg

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz

Auto

Stop Freqg
2 50000000 GHz

CF Step
1.65000000 tHz
tlan)

On

Swip

Freq Offset
0.00000000 Hz

Signal Track
Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL LOW CHANNEL PLOT

UL Fremaont,om Chaoamber B 22 Mar ZB13 11

184

adiated Emissioma

§ : : Foject 13414916
94 : : H ompany Nome : LG
odel / Conflig:LGG5Y
ode:! Tx, WLAN, b Mode, Low Ch

—|Test ByM H
] S P T ‘ - R

74

6

ol

44

36

dBCulolts/meter) Horizontal

Fregquerncy [MH=]

Forge [HHz] Dt REWLBW / fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel
11 BB | SR PEAE IN 3K/ Log-Pur (iden)  Puto/Cpled 4388 1/MAKH Har izar

File: b mode low. DAT

Horizontal 1000 - 18000MHz
Test Meter FCC Part 15C
Marker Frequency Reading Ant Factor Preamp  Cable dB({uVolts/ 15.209 Aug FCC Part Height
No. {MHz) (dBuv] Detector [dB/m] Gain Factor T160BRF meter) 3m Margin  15C Peak Margin [em] Polarity
2409.943 42.39 PK 324 -35 4.6 0.9 45.29 54 -8.71 74 -28.71 100 Horz
3603.298 40.21 PK 334 -33 3.8 0.3 44.71 54 -9.29 74 -29.29 200 Horz
5832.875 37.55 PK 35.4 7.8 0.2 46.05 54 -7.95 74 -27.95 200 Horz
9221.834 36.34 PK 36.9 10 0.5 48.54 54 -5.46 74 -25.46 100 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part 15C
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolts/ 15.209 Avg FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF meter) 3m Margin 15C Peak Margin [em]  Polarity
5 17936.032 22,75 PK 42.2 -3L.3 14.8 0.6 49.05 54 -4.95 74 -24.95 200 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL LOW CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar ZB13 1.
: : : Radioted Emisaioma

Praject 13114316

188

L C:lmpcmg NQWE:HG

Mode ! / Config:LGEDT

Mode: Tx, WLAN, kb Mode, Low Ch
T

sst By Mong Hua

(=%

FCC Fort 1BC PEQ%

74

6@
(E2ES Avg Jmi

54

44

dEtulalts/meter) Uertical

34

Freguemcy [MH=]

Fange [MHz] Dt REWVBA 7 fvg Tup Sueep Pts  #5upstode  Lobel Rorge [HHz] Det  REH  WBW / fvg Typ Sueep Fts  #inpa/Mods

File: b mode low. DAT

Vertical 1000 - 18000MHz
Test Meter FCC Part 15C

Marker Frequency Reading Ant Factor Preamp  Cable dB({uVolts/ 15.209 Aug FCC Part
{MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF meter) 3m Margin 15C Peak Margin [em] Polarity

2409.943 43.98 PK 324 -35 4.6 0.9 46.88 54 -7.12 74 -27.12 100 Vert

3832.626 38.15 PK 338 -34.9 6.1 0.4 43.55 54 -10.45 74 -30.45 200 Vert

6809.643 37.14 PK 35.8 -35 8.5 0.3 46.74 54 -7.26 74 -27.26 200 Vert

9476.643 35.17 PK 37.2 -35.1 10.2 0.5 47.97 54 -6.03 74 -26.03 200 Vert

Height

Vertical 10000 - 18000MHz
Test Meter FCC Part 15C

Marker Frequency Reading Ant Factor Preamp  Cable de(uvolts/ 15.209 Avg FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF meter) 3m Margin  15C Peak Margin [em]  Polarity
10 17640.18 23.43 PK 42.1 -31L.5 14.6 0.6 49.23 54 -4.77 74 -24.77 200 Vert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL MID CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mor 2813 183821
‘ ‘ I Radiated Emisaiona

Foject @13U14916

98 | | H ompony NC]!TIEIHG
| | : odel / C\jhfigiLGESg

184

| | i Sde:Tx, WLAN, b Mads, Mid Ch
=%} : : : —|Teet ByiMong
FCC Port 15C Pea cor

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: b mnode mid.DAT

Horizontal 1000 - 18000MHz
Test Meter Ant FCC Part
Marker Frequency Reading Factor Preamp Cable dB(uVolt 15C15.209 FCC Part Height

(MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [cm] Polarity
2435.423 43.18 PK 32.4 -35 4.7 0.9 46.18 54 -7.82 74 -27.82 100 Horz
3620.285 40,11 PK 33.5 -35 5.9 0.4 44,91 54 -9.09 74 -29.09 200 Horz
4873.095 39.13 PK 34.7 7.1 0.2 46.23 54 -1.77 74 -27.77 100 Horz

9986.26 35.26 PK 7.8 10.4 0.5 49.06 54 -4.94 74 -24.94 100 Horz

Horizontal 10000 - 18000MHz
Test Meter Ant FCC Part
Marker Frequency Reading Factor Preamp Cable dB{uvolt 15C15.209 FCC Part Height
No. {MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
5 17792.104 23 PK 42.2 -31.4 14.7 0.6 45.1 54 -4.9 74 -24.9 200 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL MID CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 tH:38: 21

13@

adioted Emissions

: : ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
pde:Tx, WLAN, b Made, Mid Ch
[&1%! | Test By Mong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: b mode mid.DAT

Vertical 1000 - 13000MHz
Test Meter Ant FCC Part
Marker Frequency Reading Factor Preamp Cable dB(uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin  15CPeak Margin [cm] Polarity
6 2435.423 46.09 PK 32.4 -35 4.7 0.9 45.09 54 -4.91 74 -24.91 100 Vert
7 5934.799 36.54 PK 35.7 -34.9 7.9 0.2 45.44 54 -B.56 74 -28.56 100 Vert
8 6932.8 36.69 PK 35.9 -35 8.6 0.3 46.49 54 -7.51 74 -27.51 200 Vert
3 9812.141 34.66 PK 37.6 -34.9 10.4 0.4 43.16 54 -3.84 74 -25.84 200 Vert

Vertical 10000 - 18000MHz
Test Meter Ant FCC Part
Marker Frequency Reading Factor Preamp Cable dB{uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
10 17928.036 22.86 PK 42.2 -31.3 14.8 0.6 49.16 54 -4.84 74 -24.84 200 Vert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL HIGH CHANNEL PLOT
UL Fremont,5m Chamher B 22 Mar 2813 1688445

Radiated Emisaiona

roject 13114916
98 | | H :lm;cmg Nome LG
: : : pdel 7 Conflig: LG5S
: : : pde: Tx, WLAN, b Made, High Ch
=14 : : : —{Teet By:Mong Hua
FCC Port 15C Pea : ;

184

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: b mode high.DAT

Horizontal 1000 - 18000MHz
Test Meter Ant FCC Part 15C

Marker Frequency Reading Factor  Preamp de(uvolts/ 15.209 Avg FCC Part Height
(MHz) (dBuv) Detector [dBfm] Gain T160 BRF  meter) 3m Margin 15C Peak Margin [em] Polarity
2456.658 43.02 PK 324 -35 . 0.9 46.02 54 -7.98 74 -27.98 100 Horz
4919.81 38.06 PK 34.6 -34.9 . 0.2 45.06 54 -8.94 74 -28.94 200 Horz
6945.541 37.04 PK 35.9 -35 5 0.3 46.84 54 -7.16 74 -27.16 200 Horz
9209.093 35.92 PK 36.9 -35.2 0.4 48.02 54 -3.98 74 -25.98 200 Horz

Horizontal 10000 - 18000MHz
Test Meter Ant FCC Part 15C
Marker Frequency Reading Factor Preamp Cable dB(uVolts/ 15.209 Avg FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF meter) 3m Margin 15C Peak Margin [cm] Polarity
5 17852.074 22.64 PK 42.2 -3L.3 14.7 0.6 48.84 54 -5.16 74 -25.16 100 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL HIGH CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 1884 45

13@

adioted Emissions

: : ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
pde:Tx, ULAN, kb Mode, High Ch
[&1%! ~|Test ByiMong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: b mode high OAT

Vertical 1000 - 18000MHz
Test Meter Ant FCC Part 15C
Marker Frequency Reading Factor Preamp  Cable dB(uVolts/ 15.209 Avg FCC Part Height
No. {MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF meter) 3m Margin 15C Peak Margin [em] Polarity
2460.904 43.77 PK 324 -35 4.7 0.9 46.77 54 -7.23 74 -27.23 100
5875.343 36.56 PK 35.6 -34.9 7.9 0.2 45.36 54 -8.64 74 -28.64 100
6618.536 37.24 PK 35.9 -35 3.4 0.3 46.84 54 -7.16 74 -27.16 100
9948.039 35.03 PK 37.7 -34.9 10.4 0.5 48.73 54 -5.27 74 -25.27 100

Vertical 10000 - 18000MHz
Test Meter Ant FCC Part 15C
Marker Frequency Reading Factor Preamp  Cable de(uvolts/ 15.209 Avg FCC Part Height
No. {MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF meter) 3m Margin 15C Peak Margin [em] Polarity
10 17884.058 22.37 PK 42.2 -31.3 14.8 0.6 48.67 54 -5.33 74 -25.33 200 Vert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

10.3. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 14:42:22 Mar 15, 2013 R T |Freg/Channel

Mkr1 2.390 00 GHz Center F

) enter Freq
Ref 100 dBp #Atten 0 B 64.81 dBpY' > 26000000 Gr
#FPeak
Log
10 Start Freq
dB/ 231000000 GHz
Ofst
74
dB Stop Freq
. 239000000 GHz

740

dByv CF Step
8.00000000 MHz

L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track

On Oif

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
@ Agilent 14:43:29 Mar 15, 2013 BT |Fre§fChanneI I

Mkr1 2.390 00 GHz Conter F
Ref 100 dBy #Atten 0 dB 50.396 dBuY enter rreq
#,:ug —t rende =Y 2 35000000 GHz

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst

74
dB Stop Freqg

2.39000000 GHz

DI
4.0
dByv CF Step

8.00000000 MHz
PAvg Auto an
100 .
51 W3 Freq Offset
53 F3 0.00000000 Hz

ig)un Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

Actual Average = Measured Average + Correction Factor
50.296 dBuV + 0.22
= 50.616 dBuV
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:32:36 Mar 15, 2013 R T [Freg/Channel

Mkr1 2.389 73 GHz Center F

enter Freq
Ref 100 dBp #Atten 0 B 63.35 dBpY' > 26000000 Gr
#FPeak
Log
10 Start Freq
dB/ 231000000 GHz
Ofst
74
dB Stop Freq
. 239000000 GHz

74.0
dByv CF Step

8.00000000 MHz
L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 14:33:46 Mar 15, 2013

R T

Freg/Channel

ey

Swp

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.38% 47 GHz
49.823 dBpY

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 hWHz
At hdan|

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Actual Average

Measured Average + Correction Factor
49.823 dBuV + 0.22
50.043 dBuV
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 14:49:13 Mar 15, 2013 F T |Freg/Channel

Mkr1 2.483 7750 GHz Conter

enter Freq

Ref 100 dBpY #Atten 0 B 61.00 dBpY' 5 49175000 Gt
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

e Agilent 14:60:01 Mar 15, 2013 F T |Freg/Channel

Mkr1 2.483 555 0 GHz Center F

. enter Freq

Ref 100 dBpY #Atten 0 (B 46.092 dByY || o o
ey

Start Freq

2.48350000 GHz

Stop Freq

250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average Measured Average + Correction Factor
46.092 dBuV + 0.22

= 46.312 dBuV
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agllent 145353 Mar 15, 2013

R T |Fre§fChanneI |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.483 527 5 GHz
62.52 dBy

#Feak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
Auto Man

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

e Agilent 14:64:31 Mar 15, 2013 F T |Freg/Channel

Mkr1 2.483 555 0 GHz Center F

A6 B4 enter Freq

Ref 100 dBpY #Atten 0 (B 46.840 dByY || o G
ey

Start Freq

2.48350000 GHz

Stop Freq

250000000 GHz

CF Step
1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average Measured Average + Correction Factor
46.840 dBuV + 0.22

= 47.060 dBuV
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL LOW CHANNEL PLOT

22 Mor 2813 11.:24: 86

188 UL Fremont,om Choamber B
‘ Radioted

Project @13

=14
/ Conf
ode: Tx, LWLA
est By Mong

Mode |
M
- T

54

FCC Port 15C Peak

Cltlmpcmg Nome @ L

N, g Mode, Low Ch

Emissioma

ua

74

6

ol

44

36

dBECulolts/meter) Horizontal

Freguemcy [MH=]

Lubel

Hor izor

Dt REL VBN 7 fvg Ty Siue

P Pta  #ups/Mode
PEAE 1IN 3K/ Log-Pur (iden)  Aut

AHEA 1 HATH

Fonge [MHz] Ronge: [HHz1

ep
1 | BB | 3R o/Cpled

Det  RBH  WBW / fivg Typ

Sueep Pts  #ipa/Mode  Lobel

File: g mode low. DAT

Horizontal 1000 - 18000MHz

Test Meter
Marker Frequency Reading
No. {MHz) (dBuv)
2392.955 41.58

2741.194 40.72

6605.796 36.69

9166.625 36.23

FCC Part
dB(uvolt 15C 15.209
T160 BRF s/meter) Avg3m
0.9 44,38 4
0.9 44.32 54
0.2 46.19 54
0.5 48.43 54

Cable
Factor
4.6
5
8.4
10

Ant Factor Preamp

[dB/m]
32.3
32.8
35.9
36.9

Gain
-35
-35.1
-35
-35.2

Detector
PK
PK
PK

Horizontal 10000 - 13000MHz
Test Meter
Marker Frequency Reading
No. (MHz) (dBuv)
5 17356.322  23.47

FCC Part
dB(uvelt 15C15.209
T160 BRF s/meter) Avg3m
0.5 48.67 54

Cable
Factor
14.5

Ant Factor Preamp
[dB/m]
41.8

Gain
-31.6

Detector
PK

Page 92 of 120

FCC Part

15C Peak Margin
74 -29.62
74 -29.68
74 -27.81
74 -25.57

Height
[em]
200
200
200
200

Polarity
Horz

Margin
-9.62
-9.68
-7.81
-5.57

Horz
Horz
Horz

FCC Part
15C Peak Margin
74 -25.33

Height
[em]
200

Polarity
Horz

Margin
-5.33

UL CCS
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

VERTICAL LOW CHANNEL PLOT

UL Fremont,5m Chamher B

22 Mor 2813

11:24:86

184

Radiated
(13014918

roject

L]

LG
1g1LGB59

1Company Name
odel / Conf
ode: Tx,

1%

15T Peal

FCC Port

{Test By Mong Hua

Emissions

WLEN, g Mode, Low Ch

74

s[4

o4

44

36

dBCulolts/meter) Uertical

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta

upsMode

Lokel Ronge [HHz] Det  REW VEW / fvg Typ Siggp

Pis  tipsde  Lobel

File: g mode low.DAT

Vertical 1000 - 18000MHz
Test Meter
Marker Frequency Reading
No. (MHz) (dBuV) Detector
6 2414.189 44.26 PK
7 3645.766 39.17 PK
8 8504.122 36.12 PK

Ant Factor Preamp
[dB/m] Gain
32.4 -35
335 -35

36.2 -35.2

Vertical 10000 - 13000MHz
Test Meter
Marker Frequency Reading
No. (MHz) (dBuv)
9 17492.254 23.08

Ant Factor Preamp
[dB/m] Gain
42 -31.5

Detector
PK

FCC Part
dB(uvolt 15C15.209
T160 BRF s/meter) Avg3m
0.9 47.16 54
0.4 43.97 54
0.4 47.12 54

Cable
Factor
4.6
5.9
9.6

Margin
-6.84
-10.03
-6.88

FCC Part
dB{uVolt 15C15.209
T160 BRF s/meter) Avg3m
0.5 48.68 54

Cable
Factor
14.6

Margin
-5.32
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FCC Part
15C Peak Margin
74
74
74

FCC Part
15C Peak Margin
74

Height
[cm]
100
200
200

Polarity
Vert
Vert
Vert

-26.84
-30.03
-26.88

Height
[em]
100

Polarity

-25.32 Vert

UL CCS
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL MID CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mor 2813 11:568:33
‘ ‘ I Radiated Emisaiona

Foject @13U14916

98 | | H ompony NC]!TIEIHG
| | : odel / C\jhfigiLGESg

184

: : : pde: Tx, WLAN, g Made, Mid Ch
=14 : : : —{Teet By:Mong Hua
FCC Port 15C Pea : :

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: g mode mid.DAT

Horizontal 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
1 2426.93 41.81 PK 324 -35 4.7 0.9 44.81 54 -9.19 74 -29.19 100 Horz
2 4435.673 38.09 PK 34.4 -34.9 6.7 0.2 44.49 54 -9.51 74 -29.51 100 Horz
3 7472.146 36.49 PK 36 -35 9 0.2 46.69 54 -7.31 74 -27.31 200 Horz
4 9948.039 35.87 PK 37.7 -34.9 10.4 0.5 49.57 54 -4.43 74 -24.43 200 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
3 17576.212 22,75 PK 42.1 -31.5 14.6 0.6 48.55 54 -5.45 74 -25.45 200 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL MID CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 t1:50:33

13@

adioted Emissions

: : ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
:DdB:TxJ WLAN g Mode, Mid Ch
[&1%! ~|Test ByiMong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: g mode mid.DAT

Vertical 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dBfm] Gain Factor T160 BRF s/meter) Avg3m Margin  15C Peak Margin [cm] Polarity
6 2435.423 43.61 PK 32.4 -35 4.7 0.9 46.61 54 -7.39 74 -27.39 100
7 4202.098 38.28 PK 341 -34.8 6.4 0.2 44.18 54 -9.82 74 -29.82 200
8 7034.724 37.48 PK 35.9 -35 8.7 0.2 47.28 54 -6.72 74 -26.72 200
9 9986.26 35.05 PK 37.8 -34.9 10.4 0.5 48.85 54 -5.15 74 -25.15 100

Vertical 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvelt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [cm] Polarity
10 17704148 23.23 PK 42.2 -31.4 14.7 0.5 49.23 54 -4.77 74 -24.77 200 WVert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL HIGH CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mor 2813 12:12:37
‘ ‘ I Radiated Emisaiona

Foject @13U14916

98 | | H ompony NC]!TIEIHG
| | : odel / C\jhfigiLGESg

184

: : : pde: Tx, WLAN, g Made, High Ch
=14 : : : —{Teet By:Mong Hua
FCC Port 15C Pea : :

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: g nods high.DAT

Horizontal 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvelt 15C 15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
1 2426.93 41.3 PK 324 -35 4.7 0.9 44.3 34 -9.7 -29.7 200 Horz
2 4459.375 37.78 PK 34.5 -34.9 6.7 0.3 44.38 54 -9.62 -29.62 200 Horz
3 6728.953 37.29 PK 35.8 -35 8.5 0.3 46.89 34 -711 -27.11 100 Horz
4 9451.162 36.03 PK 371 -35.1 10.2 0.4 48.63 54 -5.37 -25.37 200 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvolt 15C 15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
5 17840.08 22.87 PK 42.2 -31.3 14.7 0.5 48.97 54 -5.03 74 -25.03 200 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL HIGH CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 t2:12:37

13@

adioted Emissions

; ; ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
:DdB:TxJ WLAN g Made, High Ch
[&1%! ~|Test ByiMong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: o mode high.DAT

Wertical 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvolt 15C15.209 FCC Part Height
(MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15CPeak Margin [em] Polarity
2456.658 42.69 PK 324 -35 4.7 0.9 45.69 54 -8.31 74 -28.31 100 Vert
5030.227 37.83 PK 34.6 -34.9 7.2 0.2 44.93 54 -9.07 74 -29.07 100 Vert
7510.367 36.93 PK 36 -35 9 0.3 47.23 54 -6.77 74 -26.77 100 Vert
9952.286 35.46 PK 37.7 -34.9 10.4 0.5 49.16 54 -4.54 74 -24.84 100 Vert

Vertical 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB{uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin  15C Peak Margin [cm] Polarity
10 17612.194  22.98 PK 421 -31.5 14.6 0.5 48.68 54 -5.32 74 -25.32 200 Vert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

10.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 15:40:18 Mar 15, 2013 R T |Freg/Channel

Mkr1 2.389 33 GHz Center F

enter Freq
Ref 100 dBp #Atten 0 B 57.59 dBpy' > 26000000 Gr
#FPeak
Log
10 Start Freq
dB/ 231000000 GHz
Ofst
74
dB Stop Freq
. 239000000 GHz

740

dByv CF Step
8.00000000 MHz

L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Oif

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 15:41:14 Mar 15, 2013 R T |Ereg/Channel

Mkr1 2,389 87 GHz

Center Freq
Ref 100 dByY #Atien 0 dB 45.362 dByV
g [ mEs =l 2 35000000 GHz

Log
Start Freq
231000000 GHz
. Stop Freq
2.38000000 GHz

CF Step
8.00000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Actual Average Measured Average + Correction Factor
45.362 dBuV + 0.26

45.622 dBuV
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REPORT NO: 13U14916-5

EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, PEAK, VERT
5 Agilent 11:26:04 Mar 23, 2013

R T

Pealk Search

Ref 100 dBp/

#htten 0 B

Mkr1 2.390 00 GHz
59.35 dBpY

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LOW CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 11:26:34 Mar 23, 2013 F T | PeakSearch

Mkr1 2.390 00 GHz
Ref 100 dBpY #Atten 0 dB 50.513 dBpY MNext Peak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search
Mllkr © CF

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘ M?;e

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Actual Average Measured Average + Correction Factor
50.513 dBuV + 0.26

= 50.773 dBuV
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent 11:36:32 Mar 23, 2013

R T

Pealk Search

Ref 100 dBpY #Atten 0 dB

Mkr1 2.484 022 5 GHz
99.28 dBpy

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz #VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 11:37:01 Mar 23, 2013 F T | PeakSearch

Mkr1 2.483 720 0 GHz
Ref 100 dBpY #Atten 0 dB 45.960 JBpY MNext Peak
ey
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pl-Fk Search
Mkr @ CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?;e
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms {601 pts)

Actual Average Measured Average + Correction Factor
45.960 dBuV + 0.26

= 46.220 dBuV
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 11:31:33 Mar 23, 2013 BT FPeak Search

Mkr1 2.483 555 0 GHz
Ref 100 dBpv #Atten 0 B 59.39 dBpv Mext Peak
#Feak
‘ Mext Pk Right
‘ Mext Pk Left
‘ Min Search

Pk-Pk Search

lkr @ CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ 1'\"13?28
#Res BW 1 MHz ZWBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
e Agilent 11:32:21 Mar 23, 2013 F T | PeakSearch

Mkr1 2.483 555 0 GHz
Ref 100 dBpY #Atten 0 dB 46.440 JBpY MNext Peak
ey
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pl-Fk Search
Mkr @ CF

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?;e

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms {601 pts)

Actual Average Measured Average + Correction Factor
46.440 dBuV + 0.26

= 46.700 dBuV
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL LOW CHANNEL PLOT

UL Fremont,om Choamber B 22 Moar ZB13 t4:13:33
| ‘ ' Radioted Emissioma

1 : : Project @ 13U14316
94 "-C:tlmpcmg NQWEIHG
Mode!l / Conflig:LGESS
ode: Tx, WLAN, HTZ2A Mode, Low Ch

| Test By:'M H
B8 E B TR Bl ‘ - oy

184

74

6

ol

44

36

dBECulolts/meter) Horizontal

Freguemcy [MH=]

Fonge [MHz] let  RBL VBN / fivg Tup Sueep Pts  #5ps/Mode  Lotel Ronge: [HHz1 Det  RBH  WBW / fivg Typ Sueep Pts  #ipa/Mode  Lobel
11 BB | SR PEAE 1IN 3K/ Log-Pur (iden)  Auto/Cpled 4388 1/MAKH Har izar

File: n mode low. DAT

Horizontal 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvolt 15C 15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [cm] Polarity
1 2426.93 41.01 PK 32.4 -35 4.7 0.9 44.01 54 -9.99 74 -29.99 100 Horz
2 2711.466 40.87 PK 32.8 -35.1 5 0.9 44.47 54 -9.53 74 -29.53 200 Horz
3 6924.307 36.8 35.9 -35 8.6 0.3 46.6 54 -7.4 74 -27.4 200 Horz
4 9030.727 36.22 PK 36.8 -35.2 9.9 0.4 48.12 54 -5.88 74 -25.88 200 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading AntFactor Preamp  Cable dB(uVolt 15C 15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
5 17856.072 22.51 PK 42.2 -31.3 14.8 0.6 48.81 54 -5.19 74 -25.19 100 Horz
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

VERTICAL LOW CHANNEL PLOT

UL Fremont,5m Chamher B

22 Mor 2813 14:13:33

126 :
Rad iated

roject 131
98 ; : H ompony Nome

5 % E |Teszt By M
B8 e Pari 15 Poa g ordene

Emissions

4918
LG

odel / C\jhfigiLGESg
ode: Tx, WLRN, HTZ2A Made, Low Ch

74

s[4

o4

44

dBCulolts/meter) Uertical

36

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  fopsMode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ

Siggp Pis  tipsde  Lobel

File: n mode low.DAT

Vertical 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvolt 15C15.209
(MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m
2414.189 42.52 PK 2.4 -35 4.6 0.9 45.42 54
2855.858 40.3 PK 329 -35.2 3.1 0.8 43.9 54
6809.643 37.53 PK 35.8 -35 8.5 0.3 47.13 54
9909.818 34.72 PK 37 -34.9 10.4 0.5 48.42 54

Vertical 10000 - 13000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C 15.209
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m
10 17964.018 22.87 PK 42.2 -31.3 14.8 0.6 49.17 54
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Margin
-8.58
-10.1
-6.87
-5.58

Margin
-4.83

FCC Part Height

15C Peak Margin [cm] Polarity
74 -28.58 100 Vert
74 -30.1 200 Vert
74 -26.87 200 Vert
74 -25.58 100 Vert

FCC Part Height
15C Peak Margin [cm] Polarity
74 -24.83 100 Vert

UL CCS
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL MID CHANNEL PLOT
UL Fremont,5m Chamher B 22 Mar 2813 13:.568.54

184

Radiated Emisaiona

roject 13114916
98 B B : :lm;cmg Naome ! LG
| | : odel / C\jhfigiLGESg
: : : ode: Tx, WLAN, HTZ2d Mode, Mid Ch
=%} : : : |Teet By Mong
FCC Port 15C Fea :

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: n mode mid.DAT

Horizontal 1000 - 18000MHz

Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C15.209 FCC Part Height
(MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m  Margin 15CPeak Margin [em] Polarity
2439.67 41.29 PK 324 -35 4.7 0.9 44,29 54 -9.71 74 -29.71 100 Horz
5081.189 37.08 PK 34.7 -34.9 7.3 0.2 44.38 54 -9.62 74 -29.62 100 Horz
6988.009 37.19 PK 35.9 -35 8.7 0.3 47.09 54 -6.91 74 -26.91 200 Horz
9085.936 37.6 PK 36.8 -35.2 10 0.4 49.6 -4.4 74 -24.4 200 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m  Margin 15C Peak Margin [em] Polarity
5 17948.026 22.77 PK 42.2 -31.3 14.8 0.6 49.07 54 -4.93 74 -24.93 200 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL MID CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 13:50: 54

13@

adioted Emissions

: : ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
pde: Tx, WLAN, HTZA Made,
[&1%! | Test By Mong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: n mode mid.DAT

Vertical 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB({uvolt 15C15.209 FCC Part Height
No. (MHz) (dBuv) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m  Margin 15CPeak Margin [cm] Polarity
6 2435.423 43.2 PK 324 -35 4.7 0.9 46.2 54 -1.8 74 -27.8 100 Vert
7 3879.34 38.80 PK 33.9 -34.9 6.1 0.3 44.26 54 -9.74 74 -29.74 100 Vert
g 6822.383 7.3 PK 35.8 -35 8.5 0.3 46.9 54 -7.1 74 -27.1 200 Vert
9 9837.622 34.58 PK 7.6 -34.9 104 0.4 48.08 54 -5.92 74 -25.92 100 Vert

Vertical 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB({uVolt 15C15.209 FCC Part Height
No. (MHz) (dBuVv) Detector [dB/m] Gain Factor T160BRF s/meter) Avg3m  Margin 15C Peak Margin [em] Polarity
10 17384.008  22.83 PK 42,2 -3L.3 14.8 0.6 49.13 54 -4.87 74 -24.87 100 Vert

Page 109 of 120
UL CCS 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 CCS.




REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

HORIZONTAL HIGH CHANNEL PLOT
UL Fremont,5m Chamher B 22 Mar 2813 131711

184

Radiated Emisaiona

roject 13114916
98 | | H :lm;cmg Name LG
: : : pdel 7 Conflig: LG5S
: : : pde: Tx, WLAN, HTZH Made, High Ch
=14 : : : —{Teet By:Mong Hua
FCC Port 15C Pea : ;

74

s[4

o4

44

36

dB(ulolts/meter) Horizontal

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har izar

File: n mode high.DAT

Horizontal 1000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading AntFactor Preamp  Cable dB(uVelt 15C15.209 FCC Part Height
No. {MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
1 2405.696 41.85 PK 32.3 -35 4.6 0.9 44.65 54 -9.35 74 -29.35 200 Horz
2 4401.699 38.05 PK 34.3 -34.9 6.6 0.3 44.35 54 -9.65 74 -29.65 100 Horz
3 8521.109 36.57 PK 36.2 -35.2 5.6 0.4 47.57 54 -6.43 74 -26.43 200 Horz
4 9931.052 35.02 PK 37.7 -34.9 10.4 0.4 48.62 54 -5.38 74 -25.38 200 Horz

Horizontal 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading AntFactor Preamp  Cable dB(uVolt 15C 15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
5 17860.07 22.64 PK 42.2 -3L.3 14.8 0.6 48.94 54 -5.06 74 -25.06 100 Horz
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL HIGH CHANNEL PLOT

UL Fremont,5m Chamber B 22 Mar 2813 131711

13@

adioted Emissions

; ; ; roject 13114916
94 % % E o :m;ung Mames ' LG
: : H odel / Confliqg:LGESS
pde:Tx, WLAN, HT28 Mode, High Ch
[&1%! ~|Test ByiMong H
FCC Port 15C Fsa

74

64

50

44

dBlulolts/meter) Uertical

3a

Freguemncy [MH=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pts  #ipa/fode  Lobel

File: n mode high OAT

Vertical 1000 - 183000MHz
Test Meter FCC Part
Marker Frequency Reading AntFactor Preamp  Cable dB(uvelt 15C15.209 FCC Part Height
No. {MHz) (dBuv) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [em] Polarity
2456.658 43.04 PK 324 -35 4.7 0.9 46.04 54 -7.96 74 -27.96 100
6002.748 36.31 PK 35.9 -34.9 8 0.2 45.51 54 -8.49 74 -28.49 100
8584.811 36.67 PK 36.3 -35.2 9.6 0.4 47.77 54 -6.23 74 -26.23 200
9918.311 3541 PK 3.7 -34.9 10.4 0.5 49.11 54 -4.89 74 -24.89 200

Vertical 10000 - 18000MHz
Test Meter FCC Part
Marker Frequency Reading Ant Factor Preamp  Cable dB(uvolt 15C 15.209 FCC Part Height
No. (MHz) (dBuV) Detector [dB/m] Gain Factor T160 BRF s/meter) Avg3m Margin 15C Peak Margin [cm] Polarity
10 17852.074 22.48 PK 42.2 -31.3 14.7 0.6 43.68 54 -5.32 74 -25.32 200 Vert
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

10.5. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
UL Fremont,5m Chaomber B 22 Mor 2813 15:168:39
‘ ‘ : P %Radiated Emissions

; ; ; ; [ {Project 13U14916
7B o o o 'CDmpany Name : LG
Made | / Cah{ig:LGBSQ
Made: Tx, WLAN, Warst Cose
[S]%] {|Test By:Mona Hua

%)

54

44

3¢

dElulo | ts/meter) Haorizontaol

Frequemncy [MH=]

Forge [HHz] let REM B/ hog Typ Swesp  Pts towpsMode  Lobel|  Forge DM Bet REL B/ g Typ Swgp  Pts topsfthde  Lobel
1:38- 1788 PEAR 12 M/ LogPar (ideo) Bz 406G 1/MANH Horizo

File: WAN warst caze DAT

Horizontal 30 - 1000MHz

Marker Test Frequency Meter Reading T243  Preamp/Cable dB(uvolt Part15C Height

MNo. (MHz) (dBuv) Detector Hybrid loss loop sfmeter) 15.209 3m Margin [em] Polarity
41.1466 34.62 PK 12.6 -29 18.22 40 -21.78 400 Horz
95.4259 45.17 PK 8.8 -28.4 25.57 43.5 -17.93 400 Horz
193.0802 A0.65 PK 114 -27.3 24,75 43.5 -18.75 Horz
914,704 29.86 PK 224 -23.7 28.56 46 -17.44 200 Horz

1
2
3
4
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

VERTICAL PLOT
UL Fremont,5m Chamher B 22 Mar 2813 1518392
i i i P ERQdiQted Emissions
’ A HProject (13014916
/e - o ) "Compang MName LG
Model / CDH?ig LGR5A

Mode: Tx, WLAN, Worst Cosze
60 : : : j L 4{Test By:Mona Hua

=y

sy

40

364

dBlulolts/meter) Uerticol

0o
Freguemcy [MH=]

Forge [HHz] Tet RBUUBH/ hug Tup Swep Pls HpsMode  Lobel| Forge ] let RE4 B/ hog Typ Sip  Pls Hapsiode  Lobel

File: WLAN warst case DAT

Vertical 30 - 1000MHz
Marker Test Frequency Meter Reading T243  Preamp/Cable dB(uVolt Part15C Height
Mo. {MHz) (dBuv) Detector Hybrid loss loop sfmeter) 15.2093m Margin [cm] Polarity
41.389 38.94 PK 12.4 -29 22.34 40 -17.66 200 Vert
55,9281 46.87 PK 6.9 -28.8 24.97 40 -15.03 200 Vert
170.08 36.54 PK 11.5 -27.5 20.54 43.5 -22.96 200 Vert
787.2448 31.23 PK 21.2 -24.8 27.63 46 -18.37 200 Vert

3
]
7
8
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 13U14916-5
EUT: LTE PHONE BLUETOOTH AND WLAN

DATE: APRIL 16, 2013
FCC ID: ZNFMS659

RESULTS

6 WORST EMISSIONS

Project No: 13014916

Client Name: LG

Model/Device: MS659

Test Volt/Freq: 120v/60Hz

Test By: Roy Zheng

Test Meter
Frequency| Reading | Detector

LC Cables
183.TXT
(dB)

dB{uVolts)

CISPR
11/22
ClassB
Average

Line-L1.15 - 30MHz

0.6765 38.87 PK

38.97

0.6765 22.46 Av

22.56

0.8115 38.69 PK

38.79

0.8115 20.97 Av

21.07

1.563 38.47 PK

38.67

1.563 21.15 Av

21.35

2.2425 36.66 PK

36.36

2.2425 19.56 Av

19.76

3.8175 36.6 PK

36.8

3.8175 20.32 Av

20.52

8.151 34.84 PK

35.04

8.151 19.77 Av

19.97

Line-L2 .15 - 30MHz

0.339 38.51 PK

38.61

0.339 21.08 Av

21.18

0.9915 33.64 PK

33.74

0.9915 14.78 Av

14.38

3.075 34.13 PK

34.33

3.075 17.6 Av

17.8

6.0315 34.13 PK

34.33

6.0315 16.97 Av

17.17

10.7475 34.69 PK

35.09

10.7475 17.28 Av

17.68

22,803 35.97 PK

36.67

22,803 15.98 Av

16.68

PK - Peak detector
QP - Quasi-Peak detector

Av - Average detector
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LINE 1 RESULTS

UL Fremont, CA CE Room 13 Mar 2613 14:23:56
: ‘ ‘ P ‘ Conducted RFI Uoltage

FProject No:13U14916
Client Nome:LG

Mode | /Device: M3659

Test Uolt/Freq: | 28U/68Hz
Test By Roy Zheng

dBtulaoltsd Line-L1

\11 h h h h h h H :WJB
Frequerncy [MH=]

Ronge CMHz] Det RBUCHz] UBUCHz]  Sweep Label Ronge [MHz] Det  RBUCHz] UBWCHz]  Suweep
|:.15-38 PR/ 10k nfa 1274, 5kHz Line-Li

ile: msB59 with marker.DAT
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REPORT NO: 13U14916-5 DATE: APRIL 16, 2013
EUT: LTE PHONE BLUETOOTH AND WLAN FCC ID: ZNFMS659

LINE 2 RESULTS

UL Fremont, CA CE Room 13 Mar 2613 14:23:56
: ‘ ‘ P ‘ Conducted RFI Uoltage

FProject No:13U14916
Client Nome:LG

Mode | /Device: M3659

Test Uolt/Freq: | 28U/68Hz
Test By Roy Zheng

dBCulaolts)d Line-LZ2

\11 h h h h h h H :WJB
Frequerncy [MH=]

Ronge CMHz] Det RBUCHz] UBUCHz]  Sweep Label Ronge [MHz] Det  RBUCHz] UBWCHz]  Suweep
|:.15-38 PR/ 10k nfa 1274, 5kHz Line-Li

ile: msB59 with marker.DAT
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