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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
10101 OLD GROVE ROAD
SAN DIEGO, CA 92131

EUT DESCRIPTION: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and
WLAN

MODEL: LG-MS840

SERIAL NUMBER: 99000073000106

DATE TESTED: SEPTEMBER 15-29, 2011

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

Compliance Certification Services (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:
FRANK IBRAHIM DAVID GARCIA
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 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 4.94 dB

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

The EUT is a smart-phone that features Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth
and WLAN.

The radio module is manufactured by Broadcom Co.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 11.07 12.79
2402 - 2480 Enhanced 8PSK 11.55 14.29
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio uses a PIFA (Planar Inverted F Antenna) with a maximum peak gain of -4dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT software installed during testing was MS840C01.

The test utility software used during testing was BT Test.
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5.5. WORST-CASE CONFIGURATION AND MODE
The worst-case channel is determined as the channel with the highest output power.

Radiated emissions below 1 GHz and power line conducted emissions were performed with the
EUT set to the channel with highest output power.

The EUT is a portable device that may be used in any orientation. The EUT may or may not be
connected to its AC power adapter and earphones during use. The EUT was initially assessed
in each of three axes of operation (X, Y and Z) with and without the AC adaptor and earphones
connected to determine the worst-case condition. Worst-case was found to be the EUT in the Z
orientation with its AC power adapter and earphones connected. See the setup photographs for
an indication of the EUT orientations.
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EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
AC Adapter LG Electronics STA-U13WV VA 11020005999 | N/A
Ear Phone LG Electronics N/A N/A N/A
/O CABLES

/O CABLE LIST
Cable Port #of Connector | Cable Cable Remarks
No. Identical | Type Type Length
Ports
1 DC 1 MINI USB Un-Shielded | 1.0m
2 AUDIO | 1 MINI JACK Un-Shielded | 1.0m Volume control on cable
TEST SETUP

The EUT is a stand-alone device and was tested with AC/USB adapter and earphone. Bluetooth
Tester was used to control the EUT.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE

Page 10 of 106

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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.



EPORT NO: 11U13993-3
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EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer  |Model Asset |Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 108/15/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |07/08/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 |01/27/12
Antenna, Hom, 18 GHz EMCO 3115 C00783 106/29/12
Antenna, Hormn, 26.5 GHz ARA MWH-1826/B C00980 |07/28/12
Antenna, Bilog, 2 GHz Sunol Sciences  |JB1 C01016 107/16/12
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRMV50702 N02685 |CNR
Spectrum Analyzer, 26.5 GHz Agilent / HP E4407B C01098 04/30/12
Power Meter Agilent / HP 437B NO2778 |08/11/12
Power Sensor, 18 GHz Agilent / HP 8481A N02784 ]08/01/13
LISN, 30 VHz FCC LISN-50/250-25-2 |N02625 |11/10/11
Bluetooth Tester R&S 1153.9000K35 NA 04/22/12
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DATE: September 29, 2011

FCC ID: ZNFMS840

7. ANTENNA PORT TEST RESULTS

7.1.

BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 984.452
Middle 2441 963.535
High 2480 987.623
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20 dB BANDWIDTH

BANDWIDTH LOW CH

i Agilent 15:31:29 Sep 15, 201

R T | Swieep |

Ch Freq
Occupied Bandwidth

2.402 GHz

Trig  Free

I | Auto

| Sweep Time
100.0 ms

Ilan)

Ref 20 dBm Atten 20 dB
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#Peak

Log

Auto Swieep

Sweep
Cont

Time

10

dB/

Offst

17.5

dB

Gate

Center 2.402 000 GHz
#Res BW 30 kHz

#YBW 100 kHz

Span 3 MHz

Setup 4

#Sweep 100 ms 601 pts)

Occupied Bandwidth
886.5731 kHz

785.739 Hz
984.452 kHz

Transmit Freq Error
¥ dB Bandwidth
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% dB

95.00 %
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BANDWIDTH MID CH

- Agilent 15:32.04 Sep 15, 2011 R T [FregiChannel |
| J

Ch Freg 2.441 GHz Trig  Free

Center Freq
244100000 GHz

Occupied Bandwidth I |

| Start Freq
2 43950000 GHz

Ref 20 dBm Atten 20 dB
#Peak

Stop Freq
2.44250000 GHz

CF Step
300.000000 kHz
Auto Man|

Freq Offset
Center 2.441 000 GHz Span 3 MH || 000000000 Hz

#Hes BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth OecBW w0 % flon O g
889.4916 kHz xdB 20000 dB

Transmit Freq Errar -7.3682 kHz
 dB Bandwidth 963.535 kHz
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BANDWIDTH HIGH CH

- Agilent 15:3231 Sep 15, 201

R T |FrequhanneI |

Ch Freg

Occupied Bandwidth

2.48 GHz

Trig  Free

Center Freq
2.48000000 GHz
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Atten 20 dB

#Peak

&

Start Frag
2 47850000 GHz

Stop Freq
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7.

Center 2.480 000 GHz
#Res BW 30 kHz

#VBW 100 kHz
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#Sweep 100 ms {601 pts)

CF Step
300.000000 kHz
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Freq Offset
000000000 Hz
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w dB Bandwidth
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885.5394 kHz
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% dB
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Page 15 of 106

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

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



EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 1 MHz. The sweep time is coupled.
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RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 12:01:38 Sep 29, 201 R T hlarker

Select Marker

Ref0 dB Atten 10 dB
ef 0 dBm en 10 « 3 s

Peak

Maormal

Delta

Drelta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

Span 5 MHz
Sweep 1 ms (601 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
e Agilent 15:45:57 Sep 18, 2011 R T hlarker

Mkr2 2.480 00 GHz
1047 dBm Select Marker

T2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Marker Trace
Auto 1 2 3

Readout ||
Fraguency

Marker Table

Lghv COn Off

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms {601 pts) Marker All Off

Matker Trace X Pz Amplitude
1 1) 2402 00 GHz 9.50 dBm
2 1 2428000 GHz 1047 dBm
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| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST |

SEGMENT)

e Agilent 15:58:09 Sep 15, 2011

R T | arker |

Ref 20 dBm Atten 20 dB

Select Marker

#Peak
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dB/

Offst
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dB

Delta

Delta Pair

LghAv

[Tracking Ref)
Ref A

M1 S2
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FTun

Swp
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VBW 300 kHz

Stop 2.430 00 GHz
Sweep 1 ms (601 pts)
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| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND |

SEGMENT)

e Agilent 15:59:16 Sep 15, 2011

R T | Trace |
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| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD |

SEGMENT)

e Agilent 16:00:08 Sep 15, 2011

R T | Trace |
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Trace
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10
dB/
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dB
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LghAv
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FTun
Swp
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Sweep 1 ms (601 pts)
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7.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

GFSK Mode
DH Packet | Pulse | Number of [ Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.650 18 0.297 0.4 -0.103
DH5 2.900 11 0.319 0.4 -0.081
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

H1

PULSE WIDTH

PULSE WIDTH
% Agilent 16:31:20 Sep 15, 2011 R T Marker

A hdkrl 388 ps
Ref 20 dBm Atten 20 dB 029 dB
#Feak
Log
10
dB/
Offst
17.5
dB Delta

Select Marker
1 2 3 4

Mormal

Celta Pair
[Tracking Ref)
Ref A

Span Pair

ll=pan Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 3 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
% Agilent 16:32:31 Sep 15, 2011 [ Marker |

Select Marker
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

DH3

PULSE WIDTH

PULSE WIDTH
e Agilent 16:35:12 Sep 15, 2011 R T Marker
A Mkrl 1.65 ms
Ref 20 dBm Atten 20 dB -37.80 dB
#Feak
Log
10
dB/
Offst
17.5
dB Delta

Select Marker
1 2 3 4

ik

Mormal

Celta Pair
[Tracking Ref)
Ref A

Span Pair

e S pan Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 5 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
% Agilent 16:33:26 Sep 15, 2011 T [ Marker |

Select Marker
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

DHS

PULSE WIDTH

PULSE WIDTH
e Agilent 16:36:38 Sep 15, 2011 R T Marker
A M 29 ms
Ref 20 dBm Atten 20 dB -1.85 dB
#Feak
Log
10
dB/
Offst
17.5
dB Delta

Select Marker
3 4

Mormal

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 10 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 16:33.08 Sep 15, 2071 R T [ Maker |

Ref 20 dBm Atten 20 dB Sele;t Maarker .

#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref b

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

7.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.04 30 -19.96
Middle 2441 11.07 30 -18.93
High 2480 10.78 30 -19.22
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 18:07:28 Sep 15, 2011 R T [PeakSearch |

Mkr1 2.402 017 GHz
Ref 20 dBm Atten 20 dB 10.04 dBm MNext Peal:
#Peak
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‘ Mext Pl Left
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Swp

Center 2.402 000 GHz Span 10 MHz ‘ M?ge

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

‘ Min Search
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE:

September 29, 2011
FCC ID: ZNFMS840

PEAK POWER MID CH

e Agilent 16:07:55 Sep 15, 2011

R T

Peak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.441 100 GHz
11.07 dBm

#Peak
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Next Pk Right
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

PEAK POWER HIGH CH

- Agilent 16:08:19 Sep 15, 201
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EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 9.20
Middle 2441 9.50
High 2480 9.20
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 17:32:50 Sep 18, 2011 R T [PeakSearch |

Mkr1 2.402 150 GHz
Ref 20 dBm Atten 20 dB 9.01 dBm MNext Peal:
#Peak
‘ Mext Pk Right
‘ Mext Pl Left

dBm
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S31 FC Pk-Pk Search
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if):

f>50k Mkr @ CF

Swp

Center 2.400 000 GHz Span 10 MHz ‘ M?ge

#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

‘ Min Search
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

LOW CHANNEL SPURIOUS
e Agilent 17:33:57 Sep 15, 2011 R T Feak Search
Mkr1 2.41 GHz

Ref 20 dBm Atten 20 dB 7.11 dBm MNext Peak
#Peak
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Swp

Start 30 MHz Stop 26.00 GHz
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 17:35:21 Sep 15, 2011 R T Display

Mkr1 2.440 883 GHz
Ref 20 dBm Atten 20 dB 9.92 dBm Full Screen
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

MID CHANNEL SPURIOUS
H Agilent 17:35:52 Sep 15, 2011 R T
Mkrl 2.45 GHz

Ref 20 dBm Atten 20 dB 8.91 dBm
#Peak |

1

Clear Write

hlax Hold

dBm
Lghv

tin Hold

V1 S2
53 FC
AR
if):
FTun
Swp

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (501 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 17:37:23 Sep 15, 2011 R T Display

Mkr1 2.479 867 GHz
Ref 20 dBm Atten 20 dB 10.72 dBm Full Screen
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On Off
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL SPURIOUS
e Agilent 17:37:51 Sep 15, 2011 R T Feak Search
Mkr1 2.50 GHz
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

i Agilent 17:49:28 Sep 15, 2011 R T Display

Mkr1 2.403 150 GHz
Ref 20 dBm Atten 20 dB 10.18 dBm Full Screen
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH BANDEDGE WITH HOPPING ON

- Agilent 17:50:52 Sep 15, 2011 R T Display

Mkr1 2.480 050 GHz
Ref 20 dBm Atten 20 dB 10.54 dBm Full Screen
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Page 43 of 106

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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.



EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

7.2.

ENHANCED DATA RATE 8PSK MODULATION

7.2.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20

dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 1328
Middle 2441 1334
High 2480 1341
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

20 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:34:54 Sep 15, 2011 R T |FrequhanneI |
|

Center Freq
240200000 GHz

Ch Freq 2.402 GHz Trig  Free
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240050000 GHz

Ref 20 dBm Atten 20 dB
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dB/ CF Step
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dB
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Transmit Freq Error -6.197 kHz
% dB Bandwidth 1.328 MHz
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EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011
FCC ID: ZNFMS840

BANDWIDTH MID CH

e Agilent 15:34:34 Sep 15, 2011
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011
FCC ID: ZNFMS840

BANDWIDTH HIGH CH
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

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

RESULTS
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 15:43:20 Sep 18, 201 R T |FregiChannel

& Mkrl 1.000 MHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 02598 | 5 44700000 GHz
#Peak

Start Freq

2.43950000 GHz

Stop Freq

244250000 GHz

CF Step
300.000000 kHz
Lghv Auto Ilan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

if): .
ETun Signal Track
Swp On off

Center 2.441 000 GHz Span 3 MHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.2.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

- Agilent 17:15:21 Sep 15, 201 R T Trace

Mkr2 2.480 00 GHz

Ref 20 dBm Atten 20 dB 10.35 dBm Trace
#Peak Z 3

Clear Write

Mlax Hold

lin Hold
LyAv

Start 2.390 00 GHz Stop 2.490 00 GHz
#Hes BW 1 MHz #WBW 1 MHz #Sweep 10 ms (601 pts)

Matker Trace X Pz Amplitude
1 1) 2402 00 GHz 9.27 dBm
2 1 2428000 GHz 10.25 dBm
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EPORT NO: 11U13993-3 DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840
| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST |
SEGMENT)

e Agilent 17:25:14 Sep 15, 2011 R T [Freg/Channel |

Center Freq

Ref 20 dBm Atten 20 dB ‘
#Peak 2 41500000 GHz
Log i B R W A Lo,
10 Start Freqg
dB/ 240000000 GHz
Offst
17.5
dB Stop Freq

243000000 GHz

CF Step
3.00000000 MHz
LgAv Auta [ET

M1 52 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f):
FTun
Swp

Signal Track
On Off

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 1 MHz #WBW 1 MHz #Sweep 10 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND |

SEGMENT)
e Agilent 17:21:02 Sep 15, 201 R T |Frequhanne| '

Center Freq
Ref 20 dBm Atten 20 dB ‘
#Peak 2 44500000 GHz
Log
10 Start Freqg
dB/ 2 43000000 GHz
Offst
175
dB Stop Freq
246000000 GHz

CF Step
3.00000000 MHz
LgAv Auta [ET

M1 52 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f):
FTun
Swp

Signal Track
On Off

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 1 MHz #WBW 1 MHz #Sweep 10 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840
| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD |
SEGMENT)

e Agilent 17:26:09 Sep 15, 2011 R T [Freg/Channel |

Center Freq

Ref 20 dBm Atten 20 dB ‘
#Peak 2 47500000 GHz
Log SPESPL NSRS SV N AU
10 Start Freqg
dB/ 2 46000000 GHz
Offst
17.5
dB Stop Freq

245000000 GHz

CF Step
3.00000000 MHz
LgAv Auta [ET

M1 52 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f):
FTun
Swp

Signal Track
On Off

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz #WBW 1 MHz #Sweep 10 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.2.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK Mode
DH Packet \I;’Vuldstﬁ Number of ,?I\_\./erag? Limit Margin
! Pulses in 0 ime o
316 ccupancy
(msec) SIS (sec) (sec) (sec)
DH1 0.4 32 0.128 0.4 -0.272
DH3 1.65 17 0.281 0.4 -0.120
DH5 2.9 12 0.348 0.4 -0.052
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

H1

PULSE WIDTH

PULSE WIDTH

- Agilent 16:48:07 Sep 15, 201

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

ANkl 400 ps
-25.89 dB

#Feak
Log

10
dB/

Offst
17.5

dB

Center Freq
244100000 GHz
Start Frag
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Center 2.441 000 GHz
Res BW 1 MHz #WBW 1 MHz

Span 0 Hz
Sweep 3 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 16:41:17 Sep 15, 2011 R T [ Maker |

Select Marker
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

DH3

PULSE WIDTH

PULSE WIDTH
e Agilent 16:56:21 Sep 15, 2011 R T Marker
A Mkrl 1.65 ms
Ref 20 dBm Atten 20 dB 25 55 dB
#Feak
Log
10
dB/
Offst
17.5
dB Delta

Select Marker
1 2 3 4

Mormal

Celta Pair
[Tracking Ref)
Ref A

Span Pair

-l Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 5 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 16:58.21 Sep 15, 2011 R T [ Maker |

Select Marker
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.128 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

DHS

PULSE WIDTH

PULSE WIDTH
e Agilent 17:08:25 Sep 15, 2011 R T Marker
A M 29 ms
Ref 20 dBm Atten 20 dB 072 dB
#Feak
1
Log Lo s
10
dB/

Offst
17.5

dB Delta

Select Marker
1 2 3 4

Mormal

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 10 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 165354 Sep 15, 2011 R T [ Maker |

Select Marker
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Celta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.128 s (601 pts)
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EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011
FCC ID: ZNFMS840

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.35 30 -19.65
Middle 2441 11.55 30 -18.45
High 2480 11.24 30 -18.76
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 15:10:34 Sep 15, 2011 R T [PeakSearch |

Mkr1 2.401 950 GHz
Ref 20 dBm Atten 20 dB 10.35 dBm MNext Peal:
#Peak
‘ Mext Pk Right
‘ Mext Pl Left

LyAv

V1 82

S31 FC Fk-Fk Search
AA

if):

FTun Mir @ CF

Swp

Center 2.402 000 GHz Span 10 MHz ‘ M?ge

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

‘ Min Search
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE:

September 29, 2011
FCC ID: ZNFMS840

PEAK POWER MID CH

e Agilent 16:10:09 Sep 15, 2011

R T

Peak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.441 000 GHz
11.55 dBm

#Peak

Mext Pealk

Next Pk Right

Mext Pk Left

Lghv

hin Search

V1 52
53 FC

AR,
if):

FTun

Swp

Center 2.441 000 GHz
#Res BW 3 MHz

VEBW 3 MHz

Span 10 MHz
Sweep 1 ms {601 pts)

Plk-Pk Search
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

PEAK POWER HIGH CH

- Agilent 16:09:45 Sep 15, 201

R T

Peak Search |

Ref 20 dBm Atten 20 dB

Mkr1 2.479 983 GHz
11.24 dBm

#Peak
Log

10
dB/

Offst
17.5

dB

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

LghAv

‘ Min Search

V1 82
S3 FC

AA

ei(f):
FTun

Swp

Center 2.480 000 GHz
#Res BW 3 MHz VBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
MWore
10f2

Page 65 of 106

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701D

TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 7.10
Middle 2441 7.40
High 2480 7.10
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011
FCC ID: ZNFMS840

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

i Agilent 18:03:26 Sep 15, 201

R T

Warker

Ref 20 dBm

Atten 20 dB

Mkr1 2.402 150 GHz
6.62 dBm

#Peak

2 3 4

Select Marker

Maormal

Delta

dBm

LyAv

Delta Pair
(Tracking Ref)
Ref

V1 52
53 FC

AA
if):

=50k
Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Span Pair

Span Center
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

LOW CHANNEL SPURIOUS
e Agilent 18:04:27 Sep 15, 2011 R T Feak Search
Mkr1 2.41 GHz

Ref 20 dBm Atten 20 dB 4.11 dBm MNext Peak
#Peak

Next Pk Right

Mext Pk Left

dBm
Lghv

hin Search

V1 S2
S3 FC Plk-Pk Search

Af,

if):
FTun
Swp

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (501 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 18:05118 Sep 15, 2011 R T Display

Mkr1 2.441 150 GHz
Ref 20 dBm Atten 20 dB 7.88 dBm Full Screen
#Peak
o

Display Line
-12.18 dBm

On Off

dBm
LyAv

LimitsH

W1 S2 Active Fctn
$3 EC Position 4
AR Battam

e2(f):

=50k Title +
Swp

Center 2.441 000 GHz Span 10 MHz ‘ FPreferences M
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

MID CHANNEL SPURIOUS
e Agilent 18:05:46 Sep 15, 2011 R T Feak Search
Mkr1 2.45 GHz

Ref 20 dBm Atten 20 dB 3.53 dBm MNext Peak
#Peak

Next Pk Right

Mext Pk Left

dBm
Lghv

hin Search

V1 S2
S3 FC s Plk-Pk Search

Af,

if):
FTun
Swp

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (501 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 18:07:07 Sep 18, 201 R T |FregiChannel

Mkr1 2.480 150 GHz Centor F

enter Freq

Ref 20 dBm Atten 20 dB A7 dBm_ || - 18350000 GHz
#Peak

Start Freq

2.47850000 GHz

Stop Freq

2.43850000 GHz

dBm CF Step

1.00000000 kHz
Lghv Auto Ilan

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

if): .
=50k Signal Track
Swp On off

Center 2.483 500 GHz Span 10 MHz ‘
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL SPURIOUS
e Agilent 18:08:23 Sep 15, 2011 R T Feak Search
Mkr1 2.50 GHz

Ref 20 dBm Atten 20 dB 7.31 dBm MNext Peak
#Peak

Next Pk Right

Mext Pk Left

dBm
Lghv

hin Search

V1 S2?
S3 FC by Plk-Pk Search

Af,

if):
FTun
Swp

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (501 pts)

Page 73 of 106

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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.




EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
% Agilent 17:58:38 Sep 15, 2011 R T
Mkr1 2.405 000 GHz

Ref 20 dBm Atten 20 dB 7.83 dBm
#Peak

Clear Write

Mlax Hold

dBm
LyAv

lin Hold

V1 S2
S3 FC
AR
if):
=50k
Swp

Center 2.400 000 GHz Span 10 MHz
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011
FCC ID: ZNFMS840

HIGH BANDEDGE WITH HOPPING ON

- Agilent 17:55:26 Sep 15, 2011

R T

Displa

Ref 20 dBm

Atten 20 dB

Mkr1 2.480 D00 GHz
7.30 dBm

#Peak
Log

Full Screen

10
dB/

Offst
17.5

dB
DI

COn

Display Line
-12.70 dBm

2.7
dBm

Lghv

LimitsH

M1 S2
53 FC

AR
if):

=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

=]

Active Fctn
Position 4
Bottorm

Title ¥

references M
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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EPORT NO: 11U13993-3

DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
5 Agilent 10:25:48 Sep 16, 2011 R T [Freq/Channel

Mkr1 2.366 27 GHz Cortor £
Ref 104.6 dBp #Atten 0 B 49.23 dBypv EIE [T
ek [ == A8 2 35000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz

1
& Auto Ilan
SPPTTRREITTSAETY PICORTEETRAE NS V1L WSS YE R W e PR SN T PRARS | R T

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

Stop 2.390 00 GHz
#Res BW 1 MHz HWBW 1 MHz

Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 10:26:36 Sep 16, 2011

Ref 104.6 dBpY
#Peak

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#Atten O B

R T
Mkr1 2.388 40 GHz
36.95 dBpY

Freg/Channel

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
000000000 Hz

Signal Track

On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz

FCC ID: ZNFMS840

Sweep 6.238 s (601 pts)
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EPORT NO: 11U13993-3

DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agllent 10:29:25 Sep 18, 2011 R T [Freg/iChannel

Mot 236307 Gz |
1.6 dBuv : , enter Frag

Ref 104.6 dByv #Atten 0 dB 1935 dByiv

peak [ b e e 2 3a000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
1 8.00000000 MHz
) ) Auto han
A l\-l1‘+.e.1j‘r".rr\d"-..'.‘p‘-’ﬁfr._u,l,l;'-#‘}uu-'l_o'-4J'lL-a-.Fp-\"lq.-'|-A\‘I'an:'ul.n'\!qi.\fr\rﬂl_.m'-\'.'-l-‘-‘."?U.ft.u"‘u1.l,|'1.'h'nJ-q-“&'.-J‘p'-‘1L.|Il~\ﬁm.\,i‘-‘.4¢t-,- —

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

Stop 2.390 00 GH=
#Res BW 1 MHz H#VBW 1 MHz

Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 10:30:01 Sep 16, 2011

Ref 104.6 dBpY
#Peak

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#Atten O B

R T
Mkr1 2.388 27 GHz
36.30 dBpY

Freg/Channel

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
000000000 Hz

Signal Track

On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz

FCC ID: ZNFMS840

Sweep 6.238 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 10:45:31 Sep 18, 2011 R T [Freg/iChannel

Mkr1 2.483 637 5 GHz

W . ceoan Center Freq
Ref 105 dBuv #Atten 0 dB 51.66 dByv
Peak [ e N 2 19175000 GHz

Start Freq
245350000 GHz

Stop Freg
2 A0000000 GHz

CF Step
1.55000000 hHz
8 Auto han

"d."‘r"r\"'""'l'ﬂ-""u"‘“Jﬁ"“"-h|"v-\r'~'»".'-‘-M\‘i-H‘n‘ﬂl"\’h}'-*-\.-'-'

bt P g e A derin e Al

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL RESTRICTED, AVG, HORIZ

4 Agilent 10:45:50 Sep 16, 2011 R T |Freg/Channel

Mkr1 2.483 500 0 GHz Cortor £
Ref 105 dBp #Atten 0 dB 39.30 dBpv EHMIE 1)
ok [ == A 249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
8| | 0.00000000 Hz

Signal Track
S O i

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent 10:34:45 Sep 16, 2011 R T [Freg/iChannel

Mkr1 2.495 600 0 GHz

W : W Center Freqg
Ref 105 dBuv #Atten 0 dB 49.28 dByv
Peak [ e N 2 19175000 GHz

Start Freq
245350000 GHz

Stop Freg
2 A0000000 GHz

CF Step
1 1.55000000 hHz
Auto han

ohpdnchg L Anby bt g1 lAr:.‘\.,'.,‘J.‘f.\|._rfl.-lJ,.-Jq.-.ﬂ;.M-,x?J Uil ey ey

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL RESTRICTED, AVG, VERT

4 Agilent 10:43.22 Sep 16, 2011 R T |Freg/Channel

Mkl 2.484 242 5 GHz Cortor £
Ref 105 dBp #Atten 0 dB 36.34 dBpv EHMIE 1)
ok [ == A 249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
000000000 Hz

Signal Track
S O i

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: David Garcia
Date: 09/16/11
Project #: 11T13593
Company: L

Test Target: FCC 15209
Mode Oper: Tx, GFSK

f Measurement Fraquency Amp  Preamp Gain Average Field Strength Limat

Dist  Distance to Antenna D) Corr Distance Correct to 3 meters Peak Fisld Btrength Limit
Analyzer Reading Avwg Average Fizld Strength (@ 3 m Margin vs. Average Limit

AF Antenna Factor Peak  Calevlated Peak Fizld Btrength Margin vs. Pzak Limit

CL Cabla Loss HPF  High Pass Filter

f Dist | Read Amp : D Corr: Flir Margin: Ant. Pol.
GCHz (m) | dBuV dB dB dB dB VH
Low Channel: 24021 MHz
4.804 3.0 369 . 0.0 0.0 . -3.5
4.804 a0 24.3 . 0.0 0.0
4.804 3.0 36.7 . 0.0 0.0
4.804 a0 24.3 . 0.0 0.0
Mid Channel: 2441 MH=
4.B82 3.0 36.1 . 0.0 0.0
4,882 3.0 24.0 . 0.0 0.0
7313 3.0 35,3 . 0.0 0.0
7.323 3.0 22, . 0.0 0.0
4.B82 3.0 36.8 . 0.0 0.0
4,882 3.0 24.1 . 0.0 0.0
7313 3.0 4.9 . 0.0 0.0
7.323 3.0 22, . 0.0 0.0
High Channel: 2480 MHz
4.960 A0 36.0 . 0.0 0.0
4.960 3.0 137 . 0.0 0.0
7.440 a0 35.2 . 0.0 0.0
7.440 3.0 11, . 0.0 0.0
4.960 a0 350 . 0.0 0.0
4.960 3.0 136 . 0.0 0.0
7.440 a0 351 . 0.0 0.0
7.440 3.0 11, . 0.0 0.0

=i=imi

=i=i=i=inimiEi

oimimimii=iai-

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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EPORT NO: 11U13993-3

DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 11:01:08 Sep 15, 201 R T IFrequhanneI

Mkr1 2.376 93 GHz Ceriar
Ref 104.6 dBpY/ #Atten 0 dB 49.84 dBpv efter Freq
dpeak [ ot SR 5 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
1 &.00000000 MHz

) | At Man
.3\‘"-\'\.n-u-‘-\ff.r‘-r."v-n\‘—'ﬂ»—r"r'.-«-J'“-'-'ri'.\‘--'\-J..l--r'u\1.“.-’;#.-'.-q"‘\-'irJ‘I.--h-k\-'*'v.-"a\-.-r"-«“'-""-‘."r.«-.a.-ni'f\'W“‘“ it

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 1 MHz

Sweep 1 ms (601 pts)

gilent Techno
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 11:01:48 Sep 16, 2011

Ref 104.6 dBpY
#Peak

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#Atten O B

R T
Mkr1 2.388 40 GHz
37.81 dBpY

Freg/Channel

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

| Freq Offset
000000000 Hz

Signal Track

On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz

FCC ID: ZNFMS840

Sweep 6.238 s (601 pts)
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EPORT NO: 11U13993-3

DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

FCC ID: ZNFMS840

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 11:04:34 Sep 18, 2011 R T [Freg/iChannel

Mot 239520 Gz (R
1.6 dBuv : 1096 AR enter Frag

Ref 104.6 dByv #Atten 0 dB 19.26 dByiv

peak [ b e e 2 3a000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
1 800000000 MHz

¢

Auto han
'.f-u'-‘,.u-ma‘,,4u\-v.-v-r-;.H'1\«-,w\-h1t.|-|\-.'»sa:.-.Jl".-;.‘,.-v..r*-,,-*.,._,m.;,q‘-.-.é«; (DTER R BSTRTR S LD, T

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

Stop 2.390 00 GH=
#Res BW 1 MHz H#VBW 1 MHz

Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3

DATE: September 29, 2011

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 11:05:12 Sep 16, 2011

Ref 104.6 dBpY
#Peak

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#Atten O B

R T
Mkr1 2.340 40 GHz
36.08 dBpY

Freg/Channel

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
000000000 Hz

Signal Track

On oiff

Stop 2.390 00 GHz |
#VBW 10 Hz

FCC ID: ZNFMS840

Sweep 6.238 s (601 pts)

Page 89 of 106
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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.




EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 10:43:10 Sep 18, 2011 R T [Freg/iChannel

Miat 2486030 0 Gz [[RRNN

. 1994 AR enter Freg
Ref 105 dByv #Atten 0 dB 1924 dByiv
Peak [ e N 2 19175000 GHz

Start Freq
245350000 GHz

Stop Freg
2 A0000000 GHz

CF Step
165000000 MHz

Auto Ilan
’\'01‘-*‘-1"-"-'-1‘r.#~'-¢<‘2~‘s-_m b A, bt et M e et i, e —_—

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL RESTRICTED, AVG, HORIZ
5 Agilent 10:49:34 Sep 16, 2011 R T |Freg/Channel

Mkr1 2.483 500 0 GHz Cortor £
Ref 105 dBp #Atten 0 dB 37.02 dBpv EHMIE 1)
ok [ == A 249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
000000000 Hz

FTun Signal Track
Swp %) 0f

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agllent 10:56:36 Sep 18, 2011 R T [Freg/iChannel

Mkr1 2.493 180 0 GHz

W . s Center Freq
Ref 105 dBuv #Atten 0 dB 49.29 dByv
Peak [ e N 2 19175000 GHz

Start Freq
245350000 GHz

Stop Freg
2 A0000000 GHz

CF Step
T 1.55000000 hHz
Auto han

W gt Mibdangrenpabd J-\\lM{\I"J.-la_lJJ“L‘,\i,‘X‘.l\'{.‘- ﬁ1II,-.q’l-"-.1li.a..1-'|\.f-',~1 ity b

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 10:56:00 Sep 16, 2011 R T IFrquChanneI

Mkl 2.483 527 5 GHz Cortor £
Ref 105 dBp #Atten 0 dB 36.44 dBpv EHMIE 1)
ok [ == A 249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
EES S | 1.00000000 Hz

Signal Track
S O i

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: David Garcia
Data: 08/16/11
Project #: 11T13993
Company: LG

Test Target: FCC 15209
Mode Oper: Tx, 8PSK

f Measurement Frequency Amp  Preamp Gain Average Field Btrength Limit

Dist  Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Ave Average Field Strength @ 3 m Marzin ws. Average Limit

AF Antenna Factor Peak  Calculated Peak Field Btrength Margin ws. Peak Limit

CL Cabls Loss HPF  High Pass Filter

f Dist | Read Amp D Corri Flir Margin Ant, Pol,
GHz {m) | dBuV dB dB dB VH
Low Channel: 2402 MH=z
4,804 3.0 36.7 . 0.0 0.0
4.804 3.0 24.2 . 0.0 0.0
4,804 3.0 36.4 . 0.0 0.0
4,804 3.0 24.2 . 0.0 0.0
Mid Channel: 1441 MH=z
4,882 3.0 37 . 0.0 0.0
4,882 3.0 14.0 . . . 0.0 0.0
7.323 3.0 4.9 . 0.0 0.0
7.323 3.0 22, . 0.0 0.0
4,882 3.0 36.9 . 0.0 0.0
4,882 3.0 24.0 . 0.0 0.0
7.323 0 351 . 0.0 0.0
7.323 3.0 22, . 0.0 0.0
High Channel: 2480 MH=
4,960 30 36.0 . 0.0 0.0
4.960 3.0 23.7 . 0.0 0.0
7.440 3.0 350 . 0.0 0.0
7.440 3.0 21, . 0.0 0.0
4.960 3.0 36.5 . 0.0 0.0
4.960 3.0 138 . 0.0 0.0
7.440 3.0 36.2 . . . 0.0 0.0
7.440 30 22, . 0.0 0.0

==

=Si=i=i=imiaiai

=i=li=li=imimn

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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EPORT NO: 11U13993-3
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

8.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

ap

&1

7B

=14

58

44

3B

dBul/m Harizantal

16 Sep zZ@11 14.17:85

UL EMC Test System

§CDmpOh91 LG

iRQdioted Emissiaons

JProject No.: 11013983

%Bluetooth Worst Case Tx

b CFR-A7 Pdet 15

m%&m{

T80
Frequerncy [MH=]

Ronge [MHz] Det  RBWCHz] UBWCHz1 Sweep Palority Renge [MHz1 Det RBUCHz] UBUWIHz] Sweep Polarity

1:38-1680 K 120k

1

futo/Coupled K

ile: 11013993 BT mode DAT
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EPORT NO: 11U13993-3

EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN

DATE: September 29, 2011

FCC ID: ZNFMS840

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

VERTICAL PLOT

UL EMC Test System

16 Sep z@11

1417685

9y

1%

7B

S]]

oy

%Radiated Emizssions

iCompahgi LG
[|Project Nao.: 11013983

iBluetODth Worst Case Tx

44

Sl

dEul/m Uertical

Frequerncy [MH=]

Renge [MHz] Det. REWCHz] UBWCHz] Swesp Palarity
1: 36~ 168 PK 128k 1M futo/Coupled  H

Renge [MHz] Det. RELCHz] UBUWIHz] Sweep

Polarity

ile: 11013903 BT mode DAT
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

HORIZONTAL AND VERTICAL DATA
Company: LG

Project No.: 11013993
Bluetooth Worst Case Tx

3mT15

3m below |PreAmp 3m Bilog

1GHz below T185 below CFR 47 Part
Test Meter Cable.TXT |[1GHz.TXT [1GHz.TXT 15 ClassB
Frequency |Reading Detector [dB] [dB] [dB] dBuv/m am Margin Height [cm] |Polarity
79.6243 49.83 PK 1 -28.1 8 30.73 40 -9.27 251 Horz
96.4888 44.45 PK 1 -28.1 8.6 25.95 -17.55 176 Horz
880.01 36.23 PK 3.1 -27.7 33.43 46 -12.57 176 Horz
33.1015 43.73 PK 0.6 -28.3 34.53 40 -5.47 99 Vert
55.3937 52.29 PK 0.8 -28.2 . 33.49 40 -6.51 251 Vert
80.2058 50.6 PK 1 -28.1 B 314 40 -8.6 Vert
97.0703 49.27 PK 1 -28.1 . 30.97 -12.53 99 Vert
880.01 35.69 PK 3.1 -27.7 32.89 46 -13.11 99 Vert
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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.

RESULTS
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

6 WORST EMISSIONS

Company: LG Electronics Inc. Test Engineer: Vien Tran
Project: 11U13993 Date: 09/15/11

Line-L1.15 - 30MHz

Conducted Class B Class B
Meter LISN Emission QP Avg
Test Frequency | Reading | Detector| [dB] | Cable [dB] |dB[uVolts]| Limit |Margin| Limit |Margin
0.4605 47.60 PK 0 0 47.60 56.70 | -9.10 | 46.70 | 0.90
0.4605 34.30 Av 0 0 34.30 56.70 [-22.40| 46.70 |-12.40
2.328 45.68 PK 0 0 45.68 56.00 [-10.32| 46.00 | -0.32
2.328 30.99 Av 0 0 30.99 56.00 | -25.01| 46.00 |-15.01
5.199 41.38 PK 0 0 41.38 60.00 |-18.62 | 50.00 | -8.62
5.199 24.98 Av 0 0 24.98 60.00 |-35.02| 50.00 |-25.02
Line-L2.15 - 30MHz
Conducted Class B Class B
Meter LISN Emission QP Avg
Test Frequency | Reading |Detector| [dB] | Cable [dB] |dB[uVolts]| Limit |Margin| Limit |Margin
0.4515 44.45 PK 0 0 44.45 56.80 |-12.35]| 46.80 | -2.35
0.4515 29.28 Av 0 0 29.28 56.80 |-27.52| 46.80 |-17.52
1.9635 45.39 PK 0 0 45.39 56.00 [-10.61| 46.00 | -0.61
1.9635 29.11 Av 0 0 29.11 56.00 [-26.89| 46.00 |-16.89
5.3835 38.66 PK 0 0 38.66 60.00 [-21.34| 50.00 |-11.34
5.3835 22.56 Av 0 0 22.56 60.00 |-37.44| 50.00 |-27.44
PK - Peak detector
QP - Quasi-Peak detector
LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector
CAV - CISPR Average detector
RMS - RMS detection
CRMS - CISPR RMS detection
Text File: LC3.TXT
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

LINE 1 RESULTS

1g:13:13

UL EMC Test System 15 Sep 2411
i | | Pl i Conducted RFI Uoltage

LG
11J13993

i H“nm.. "
i 3

dBlullolt=] Line-L1

‘{
Freguency [MH=

Ronge [MHz] Det RBWCHz] VBWLHz]  Swesp Lakel Ronge [MHz] Det  REWCHz] UBWCHz]  Swesp Labal
10153 PEA Gk n/a Ble/4.5Hz  Line-Li
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EPORT NO: 11U13993-3 DATE: September 29, 2011
EUT: Cellular/PCS/AWS CDMA and AWS LTE with Bluetooth and WLAN FCC ID: ZNFMS840

LINE 2 RESULTS

UL EMC Test System 15 Sep 26811 tB:13:13
: : : Pobob b ‘ Canducted RFI Uoltage

LG
U1 3993

dElulolts] Line-L2

\11 h H h h H H H :118
Frequency [MH=]

Det  RBUCHz] UBWCHZ]  Sweep Lakel Renge [MHz] Det  RBUCHz] VBWCHz]  Susep
PE/B 9k n‘a Ble/d.5kHz  Line-Lt
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