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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
1000 SYLVAN AVE.
ENGLEWOOD CLIFFS, NJ 07632

EUT DESCRIPTION: GSM & W-CDMA Phone + BT
MODEL: LG440G

SERIAL NUMBER: 203KPUU163102, 203KPKN163101
DATE TESTED: APRIL 5 - MAY 5, 2012

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:

TIM LEE TOM CHEN
STAFF ENGINEER 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, FCC CFR 47 Part 15, 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 3.52dB
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 GSM & W-CDMA Phone + BT

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 9.96 9.91
2402 - 2480 Enhanced 8PSK 10.07 10.16
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of 3.65 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing KERNAL version 3.0.8

The test utility software used during testing was LA89601R120414A
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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,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rates as provided by the client were:
Based on the baseline scan, the worst-case data rates were:

GFSK DH5 mode

QPSK 2-DH5 mode
8PSK 3-DH5 mode
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC ADAPTER LG ELECTRONICS MCS-01WR RA1Z0051473

I/O CABLES

UN-SHELDED . LG-DLC300 (BA21)

TEST SETUP
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SETUP DIAGRAM FOR TESTS

AC Adapter

AC Mains
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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
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/14/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01016 07/12/12
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01159 04/09/13
Peak Power Meter Agilent N1911A 1260847C 08/04/12
Peak Power Sensor Agilent E9323A 1244073F 08/04/12
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 | N02625 12/13/12
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7. ANTENNA PORT TEST RESULTS

7.1.

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

BASIC DATA RATE GFSK MODULATION

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 928.298 870.6885
Middle 2441 925.785 894.8859
High 2480 933.268 882.5364
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20 dB BANDWIDTH

BANDWIDTH LOW CH
@ Agilent 19:08:38 Apr 27,2012 ROT | Measure |
|

Ch Freq 2.402 GHz Trig  Free Meas Off

Occupied Bandwidth I |

| (Channel Power

Project: 12014350
Ref 20 dBm Atten 20 dB

#Peak Occupied BW
Log

10 :
dB/ =2
ACP

MUt Carrier
Power

Center 2.402 000 GHz Span 3 MHz
#Res BW 15 kHz VBW 43 kHz #Sweep 16.56 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

872.7381 kHz xdB 200048

Transmit Freq Ervor -36.114 kHz
¥ dB Bandwidth 928.298 kHz

MWore
10f2
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BANDWIDTH MID CH
H Agilent 19:07:31 Apr27, 2012

R T | MWeasure |

Ch Freg 2441 GHz

Trig  Free

Occupied Bandwidth

Meas Off

Channel Power

Project: 12114320
Ref 20 dBm Atten 20 dB

#Peak

Log

| Occupied BW

10

dB/

‘ |
ACP

Multi Carrier

Center 2.441 000 GHz

Span 3 MHz
#Res BW 15 kHz VBW 43 kHz Sweep 12.8 ms {601 pts)

P ower

866.9699 kHz

Transmit Freq Errar -34.669 kHz
x dB Bandwidth 925785 kHz

Occupied Bandwidth Occ BW % Pwr

xdB  -20.00 dB

959.00 %

Power Stat
CCDF

hlore
1of2
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BANDWIDTH HIGH CH
W Agilent 19:06:42 Apr 27,2012 R T | Measurs
[

Ch Freg 248 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Project: 12014350

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/

Offst ACP

16

dB ] ]
Multi Carrier

Center 2.480 000 GHz Span 3 MHz Pawer

#Res BW 15 kHz VBW 43 kHz Sweep 12.8 ms (601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDR
876.8139 kHz xdB 200048

Transmit Freq Error -31.557 kHz 1M?£e
% dB Bandwidth 933.268 kHz 0

Occupied BWY
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99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 19:12:08 Apr 27,2012

R T

| heasure

Ch Freg

Occupied Bandwidth

2.402 GHz

Trig  Free

Meas Off

| (Channel Power

Project: 12014350
Ref 20 dBm

Atten 20 dB

#Samp

Occupied BWY

Log

10

dB/

‘ ACP

MUt Carrier

Center 2.402 000 GHz
#Res BW 10 kHz

VEW 30 kHz

Span 3 MHz
Sweep 90.68 ms (601 pts)

Power

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth
870.6885 kHz

-38.835 kHz
B87.558 kHz™

Dec BWW % Pwr 99.00 %
»dB  -20.00 dB

Power Stat
CCDF

MWore
10f2
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BANDWIDTH MID CH
H Agilent 19:12:51 Apr27, 2012

R T

| Measure |

Ch Freg
Occupied Bandwidth

2.441 GHz

Trig  Free

Meas Off

Channel Power

Project: 12114320
Ref 20 dBm

Atten 20 dB

#Samp)

Log

| Occupied BW

10

dB/

‘ |
ACP

Multi Carrier

#Res BW 10 kHz

Center 2.441 000 GHz

VBW 30 kHz

Span 3 MHz
Sweep 90.68 ms (601 pts)

P ower

Transmit Freq Errar
# dB Bandwidth

Occupied Bandwidth

894.8859 kHz

-23.173 kHz
919.012 kHz™

Ccc BW % Pwer 22.00 %
wdB  -20.00 dB

Power Stat
CCDF

hlore
1of2
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BANDWIDTH HIGH CH
W Agilent 19:13:41 Apr 27,2012 R T | Measurs

Ch Freg 248 GHz Trig  Free Meas Off

Occupied Bandwidth I |

Channel Power

Project: 12014350

Ref 20 dBm Atten 20 dB
#Samp Occupied BV
Log
10
dB/
Offst
16
dB —

C

i | Multi Carrier

Center 2.480 000 GHz Span 3 MHz Pawer

#Res BW 10 kHz VBW 30 kHz Sweep 30.68 ms {601 p1s)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr 99.00 % CCDF

882.5364 kHz xdB  -20.00dB

Transmit Freq Error -39.978 kHz
% dB Bandwidth 885.156 kHz™

Wlore
10f2

Page 17 of 113

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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 100 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

@ Agilent 16:38:16 Apr5, 2012 R T |Freg/Channel

12014353 4 Mkrl 1.000 MHz
Ref 10 dBm Atten 10 dB .0.03 dB Center Freq
ek 244100000 GHz
Start Freq
2 43850000 GHz
Stop Freq
2 44350000 GHz

CF Step
500.000000 kHz
LgAv Auta Ilan

V1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

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

Center 2.441 000 GHz Span 5 MHz ‘
#Res BW 300 kHz VBW 300 kHz #Sweep 1 ms (601 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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)

@ Agilent 16:31:34 Apr5, 2012 R T |Freg/Channel

12014353
Ref 10 dBm Atten 10 dB Center Freq
P eak 244000000 GHz
Start Freq
233000000 GHz
Stop Freq
248000000 GHz

CF Step
10.0000000 hHz
Auto hdan|

M1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

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

Start 2.390 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1.36 ms {601 pts)

LgAv
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

55 Agilent 18:24:52 Apr5, 2012 R T [Freg/Channel |

12014353

Ref 10 dBm Atten 10 dB Center Freq

2P eak 2 41500000 GHz

Log

0 Start Freq

dB/ e 2 40000000 GHz

Stop Freq

243000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

af): .
FTun Signal Track
Swp On Off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

5t Agilent 16:18:29 Apr5, 2012 R T [Freg/Channel |

12014353

Ref 10 dBm Atten 10 dB Center Freq

2P eak 2 44500000 GHz

Log

10 Start Freq

dB/ 2 43000000 GHz

Stop Freq

2 45000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

af): .
FTun Signal Track
Swp On Off

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)

5t Agilent 16:08:53 Apr5, 2012 R T [Freg/Channel |
12014353 Corter F
enter Freq
Bef .10 dBm Atten 10 dB 3 47500000 GHz
#Peak
Log
Start Freq
2 4G000000 GHz
Stop Freq
249000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 O 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 0.3833 32 0.123 0.4 -0.277
DH3 1.642 14 0.230 0.4 -0.170
DH5 2.867 12 0.344 04 -0.056
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

PULSE WIDTH - DH1

PULSE WIDTH - DH1
He Agilent 18:19:86 Apr 27,2012

R T

Marker

Project: 12014350
Ref 20 dBm Atten 20 dB

A Mkrl 3833 ps
5.93 dB

#Peak

Select Marker

Delta

LgAv

Delta Pair
(Tracking Ref)

Ref b

W1 s2
S3 V

AR
off):

FTun

Center 2.441 000 GHz
Res BW 1 MHz VBW 1 MHz

Span 0 Hz
Sweep 1 ms {601 pts)

Span Pair

Span Center
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

- Agilent 18:22:11 Apr 27,2012 R_T [Freg/Channel

Project: 12014350 Mkr1  1.36s Contor F
ener Fred
Fllef 20 dBm Atten 20 dB 45.44 dBm 5 44100000 GHz

#Peak

Start Freq
244100000 GHz
Stop Freq
2.44100000 GHz

CF Step
1.00000000 hHz
LgAv Auto tulan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Copyright 2000-2011 Agilent Technologies |
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

PULSE WIDTH — DH3

PULSE WIDTH — DH3

w5 Agilent 18:44:19 Apr 27,2012 R_T |Freg/Channel

Project: 12014350 A MErT 1.642 ms Contor F

ener Fred
Ref 20 dBm Atten 20 (B 0.02 dB

#Paak 2.44100000 GHz
Start Freq
2.44100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
LgAv Auto tulan|

W1 S2 Freq Offset
S3 v . e 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 5 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

5 Agilent 18:42:28 Apr 27,2012 R_T [Freg/Channel

Project: 12014350 Mkr1  1.36s Contor F
; ener Fred
Bef ?0 dBm Atten 20 dB 45.10 dBm 5 44100000 GHz

#Peak

Start Freq
244100000 GHz
Stop Freq
2.44100000 GHz

CF Step
1.00000000 hHz
LgAv Auto tulan|

W1 S2 & Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

PULSE WIDTH — DH5

PULSE WIDTH — DH5

¢ Agilent 18:45:09 Apr 27,2012 R_T [Freg/Channel

Project: 12014350 A MErT 2.867 ms Contor F

ener Fred
Ref 20 dBm Atten 20 (B 0.15 dB

#Paak 2.44100000 GHz
Start Freq
2.44100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
LgAv Auto tulan|

W1 S2 Freq Offset
S3 Vsl L1 b 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 5 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
w5 Agilent 18:46:31 Apr 27,2012 R T [Freq/Channel |

Project: 12014350 Center F
enter Freq
Ref 20 dBm Atten 20 dB 2.44100000 GHz

#Peak

Start Freq
244100000 GHz
— Stop Freq
244100000 GHz

CF Step

1l L | 100000000 MHz
LgAv Auta Ilan)

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14353-1B

FCC ID: ZNFLG440G

DATE: MAY 16, 2012

7.1.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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 8.78 30 -21.22
Middle 2441 9.81 30 -20.19
High 2480 9.96 30 -20.04
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

OUTPUT POWER

PEAK POWER LOW CH

dr Agilent 18:00:35 May 4, 2012 R T |Freg/Channel

12114353 Mkr1 2.402 05 GHz
Ref 16.3 dBm #Atten 20 dB 8.78 dBm Center Frag
#Peak T 240200000 GHz
Start Freq
239700000 GHz
Stop Freq
2 40700000 GHz

CF Step
1.00000000 hHz
Auto hdan|

M1 52 Fraq Offset
53 ;‘L‘ 0.00000000 Hz

=2(): .
FTun Signal Track
Swp On Off

Center 2.402 00 GHz Span 10 MHz ‘
#Res BW 3 MHz VBW 3 MHz #Sweep 10 ms (1001 pis)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

PEAK POWER MID CH

e Agilent 18:03:3 May 4, 2012 R T |FregfChannel

121014383 Mkr1 2.440 90 GHz
Ref 16.3 dBm #Atten 20 dB 9.81 dBm Center Freqg
2.44100000 GHz

H#Peak

Start Freq
2.43600000 GHz
Stop Freq
2.44500000 GHz

CF Step
1.00000000 kHz
Auto Man

M1 52 Freq Offset
53 F§ 0.00000000 Hz
AL

feif): )
FTun Signal Track
Swp On Oif

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 3 MHz VBW 3 MHz #Sweep 10 ms (1001 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

PEAK POWER HIGH CH

v Agilent 18:08:34 May 4, 2012

R T

[FregiChannel

12014353

Ref 16.3 dBm #Atten 20 dB

Mkr1 2.480 01 GHz
9.96 dBm

#Peak
Loy

10

Center Freq
2 48000000 GHz
Start Freq
247500000 GHz
Stop Freq

2 48500000 GHz

CF Step
1.00000000 hHz
Ao hdan|

M1 S2
53 FC

AL
eif):

FTun
Swp

Center 2.480 00 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 10 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14353-1B

FCC ID: ZNFLG440G

DATE: MAY 16, 2012

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 0.88 dB (including O dB pad and 0.88 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 8.60
Middle 2441 9.10
High 2480 9.00
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
@ Agilent 19:29:08 Apr27,2012 R T |Freg/Channel

Project: 121114353 Mkr1 2.402 133 GHz Center Freq
‘I};Lga dBm Atten 20 dB 6.87 dBm 5 40000000 GHa
Log

10 Start Freq
dB/ 239500000 GHz
OHfst

16

dB ‘ Stop Freq
DI 2.40500000 GHz

13.2
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

M1 S2 Freq Offset
S3 FC 000000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL SPURIOUS

e Agilent 19:30:02 Apr 27, 2012 B T [|FregfChannel

Project: 12U14353 Mkr1 4.808 GHz Corter F
enter -red
B;f 20 dBm Atten 20 dB 45.60 dBm 130150000 Ghe
#Peak
Log
10 Start Freg
dB/ 30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm CF Step
255700000 GHz
LgAv Auto Man

Vi sz Freq Offset
53 FC — 0.00000000 Hz

aff): :
ETun Signal Track
On Oiff

Swp

Start 30 MHz Stop 26.000 GHz ) ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent 19:35:54 Apr 27, 2012 R T |FregiChannel

Project: 12014353 Mki1 2.441 133 GHz Center Freq
E;L ?IJ( dBm Atten 20 dB 6.76 dBm I » 4100000 GHz
Log

10 Start Freq
dB/ 2.43600000 GHz
Offst

16 ‘

A Stop Freq
" 2.44500000 GHz

13.2
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.441 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

MID CHANNEL SPURIOUS
e Agilent 19:36:43 Apr27, 2012 B T [|FregfChannel

Project: 12U14353 Mkr1 4.886 GHz Corter F
; enter -red
B;f ?0 dBm Atten 20 dB 41.29 dBm 130150000 Ghe
#Peak
Log
10 Start Freg
dB/ 30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm CF Step

2.59700000 GHz
LgAv Auto Man

Vi sz Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Oiff

Swp

Start 30 MHz Stop 26.000 GHz ) ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
@ Agilent 19:37:56 Apr27,2012 R T |Freg/Channel

Project: 12014353 Mki1 2.479 983 GHz Center Freq
E;L ?IJ( dBm Atten 20 dB 651 dBm _f 48350000 GHz
Log

10 Start Freq
dB/ 2.47650000 GHz
Offst

16 ‘

A Stop Freq
" 2.43850000 GHz

135
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

HIGH CHANNEL SPURIOUS
H Agilent 19:36:44 Apr 27,2012

R T

Freg/Channel

Project: 12U114353
Ref 20 dBm Atten 20 dB

Mkr1 4.964 GHz
41.27 dBm

#Peak
Log

10
dB/

Center Freq
13.0150000 GHz
Start Freq
30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
255700000 GHz
Auto Man

V1 Ss2
S3 FC|

aff):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz #WVBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
e Agilent 17:44:12 Apr &, 2012 R T |FregiChannel

12014353 Mkl 2.402 133 GHz
Ref 10 dBm Atten 10 dB 9.04 dBm Center Freq
) 240000000 GHz
#Peak
Start Freq
239500000 GHz
Stop Freq
2 40500000 GHz

;|Bl.l] CF Step

1.00000000 hHz
Auto hdan|

M1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz #Sweep 1 ms (601 pts)

LgAv
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH BANDEDGE WITH HOPPING ON
e Agllent 174333 Aprs, 2012 R T |Freg/Channel

12014383 Mki1 2.478 967 GHz
Ref 10 dBm Atten 10 dB -13.98 dBm Center Freq
#Peak 2.48350000 GHz

Log

) Start Freq
2.47850000 GHz
Stop Freq
2.48850000 GHz

;|Bl.l] CF Step

1.00000000 MHz
LgAv Auto Ilan)

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

o f): .
f>50k Signal Track
Swp On Off

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz #Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B

FCC ID: ZNFLG440G

DATE: MAY 16, 2012

7.2

ENHANCED DATA RATE 8PSK MODULATION

7.2.1.20 dB AND 99% 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 = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.294 1.1965
Middle 2441 1.308 1.1987
High 2480 1.312 1.1975
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 19:01:08 Apr 27,2012

R T | Measure |

Ch Freg

Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

Project: 12014350
Ref 20 dBm

Atten 20 dB

| (Channel Power

#Peak

Log

Occupied BWY

10

dB/

Center 2.402 000 GHz
#Res BW 30 kHz

VBW 91 kHz

Span 3 MHz

‘ ACP

MUt Carrier

Power

Sweep 3.2 ms {601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth
1.1876 MHz

-34.092 kHz
1.254 MHz

Dec BWW % Pwr 99.00 %
»dB  -20.00 dB

Power Stat

CCDF

MWore
10f2
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

BANDWIDTH MID CH

e Agilent 19:01:52 Apr 27, 2012 R T | heasure I
I |

Ch Freq 2.441 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Project: 12114320

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/ |
ACP

MUlti Carrier
Center 2.441 000 GHz Span 3 MHz Power
#Res BW 30 kHz VBW 91 kHz Sweep 3.2 ms {601 pts)

| Occupied BW

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

1.1857 MHz xdB  -20.00 4B

Transmit Freq Errar -31.100 kHz 1M?£e
x dB Bandwidth 1.308 MHz °
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

BANDWIDTH HIGH CH
W Agilent 19:02:39 Apr 27,2012 R T | Measurs
[

Ch Freg 248 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Project: 12014350

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/

offst Lol . e ACP

16

dB ] ]
Multi Carrier

Center 2.480 000 GHz Span 3 MHz Pawer

#Res BW 30 kHz VBW 91 kHz Sweep 3.2 ms (601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pur 99.00 % CCDE
1.1863 MHz »dB 2000 dB

Transmit Freq Error -35.230 kHz 1M?£e
% dB Bandwidth 1.312 MHz 0

Occupied BWY
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 19:16:24 Apr 27,2012

R T | Measure |

Ch Freg

Occupied Bandwidth

2.402 GHz

Trig  Free Meas Off

Project: 12014350
Ref 20 dBm

Atten 20 dB

| (Channel Power

#Samp

Log

10

Occupied BWY

dB/

Center 2.402 000 GHz
#Res BW 15 kHz

VEW 43 kHz

Span 3 MHz

‘ ACP

MUt Carrier

Power

Sweep 40.44 ms (601 pts)

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth
1.1965 MHz

-37.958 kHz
1.310 MHz"

Dec BWW % Pwr 99.00 %
»dB  -20.00 dB

Power Stat

CCDF

MWore
10f2
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

BANDWIDTH MID CH

e Agilent 19:15:41 Apr 27, 2012 R T | heasure I
I |

Ch Freq 2.441 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Project: 12114320

Ref 20 dBm Atten 20 B
#Samp)
Log

10

dB/ |
ACP

MUlti Carrier
Center 2.441 000 GHz Span 3 MHz Power
#Res BW 15 kHz VBW 43 kHz Sweep 40.44 ms (601 pts)

| Occupied BW

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

1.1987 MHz xdB  -20.00 4B

Transmit Freq Errar -38.056 kHz 1M?£e
x dB Bandwidth 1.318 MHz* °
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

BANDWIDTH HIGH CH
s Agilent 19:14:44 Apr27, 2012 R T [ Measure
|

Ch Freg 248 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Project: 12014350

Ref 20 dBm Atten 20 dB
#Samp Occupied BV
Log
10

dB/

Offst ACP

16

dB ] ]
Multi Carrier

Center 2.480 000 GHz Span 3 MHz Pawer

#Res BW 15 kHz VBW 43 kHz Sweep 40.44 ms {601 p1s)
Power Stat |

Occupied Bandwidth Occ BW % Pur 99.00 % CCDE
1.1975 MHz »dB 2000 dB

Transmit Freq Error -31.982 kHz 1M?£e
% dB Bandwidth 1.275 MHz* 0
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 16:42:54 Apr &, 2012 R T |FregiChannel

12014353 4 Mkrl 1.000 MHz
Ref 10 dBm Atten 10 dB .0.04 dB Center Freq
ek 244100000 GHz
Start Freq
2 43850000 GHz
Stop Freq
2 44350000 GHz

CF Step
500.000000 kHz
LgAv Auta Ilan

M1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

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

Center 2.441 000 GHz Span 5 MHz ‘
#Res BW 300 kHz VBW 300 kHz #Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

@ Agilent 15:39:08 Apr5, 2012 R T |Freg/Channel

12U14353 Center Freq

‘I};L;a dBm Atten 10 dB 5 44000000 GHz

Log

10 Start Freq

dB/ 2.39000000 GHz

Offst

15

dB ‘ Stop Freq
249000000 GHz

CF Step
10.0000000 MHz
LgAv At o Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Start 2.390 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1.36 ms {601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

55 Agilent 15:47.08 Apr5, 2012 R T [Freg/Channel |
12014353 Corter F
enter Freq
Bef .10 dBm Atten 10 dB 3 41500000 GHz
#Peak
Log
Start Freq
2 40000000 GHz
Stop Freq
243000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

E$l:'" Start Signal Track
swp [2.400000000 GHz On off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

55 Agilent 15:55:67 Apr5, 2012 R T [Freg/Channel |
12014353 Corter F
enter Freq
Bef .10 dBm Atten 10 dB 3 44500000 GHz
#Peak
Log
Start Freq
2 43000000 GHz
Stop Freq
2 46000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)

55 Agilent 16:02:40 Apr5, 2012 R T [Freg/Channel |
12014353 Corter F
enter Freq
Bef .10 dBm Atten 10 dB 3 47500000 GHz
#Peak
Log
Start Freq
2 4G000000 GHz
Stop Freq
249000000 GHz

CF Step
3.00000000 kHz
At hdan|

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 (EDR) Mode
DH Packet | Pulse [Number of [ Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.39 32 0.125 0.4 -0.275
DH3 1.642 17 0.279 0.4 -0.121
DH5 2.883 8 0.231 04 -0.169
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

PULSE WIDTH - DH1

PULSE WIDTH - DH1
W6 Agilent 18:52:46 Apr 27,2012

R T |FregiChannel

#Peak

LgAv

W1 s2
S3 V

Project: 12014350
Ref 20 dBm

Atten 20 dB

A Mkrl 390 ps
113 d8 Center Freq
- 244100000 GHz

3

Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz

Auto

CF Step
1.00000000 MHz
Ilar

AA

off):
FTun

On

Center 2.441 000 GHz
Res BW 1 MHz

VBW 1 MHz

Sweep 2 ms (601 pts)

Freq Offset
cpil| 0.00000000 Hz

Signal Track
Off

Span 0 Hz ‘
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
w5 Agilent 18:47:21 Apr 27,2012 R T [Freq/Channel |

Project: 12014350 Center F
enter Freq
Ref 20 dBm Atten 20 dB 2.44100000 GHz

#Peak

Start Freq
244100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
At hdan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Copyright 2000-2011 Agilent Technologies |

LgAv
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

PULSE WIDTH — DH3

PULSE WIDTH — DH3
W Agilent 18:51:64 Apr 27,2012

R T |FregiChannel

Project: 12014350

Ref 20 dBm Atten 20 dB

A MErT 1.642 ms

-1.07 dB

#Peak

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

LgAv

Auto

CF Step
1.00000000 MHz
Ilar

W1 s2
S3 V
AA

off):

FTun

On

Center 2.441 000 GHz

Res BW 1 MHz VBW 1 MHz

Sweep 5 ms (601 pts)

Freq Offset
|| 0.00000000 Hz

Signal Track
Off

Span 0 Hz ‘
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
w5 Agilent 18:47:66 Apr 27,2012 R T [Freq/Channel |

Project: 12014350 Center F
enter Freq
Ref 20 dBm Atten 20 dB 2.44100000 GHz

#Peak

Start Freq
244100000 GHz
—— Stop Freq
244100000 GHz

CF Step

|| 1.00000000 MHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

PULSE WIDTH — DH5

PULSE WIDTH — DH5

3¢ Agilent 18:50:49 Apr 27,2012 R_T [Freg/Channel

Project: 12014350 A MErT 2883 ms Contor F

ener Fred
Ref 20 dBm Atten 20 (B 0.75 dB

#Paak 2.44100000 GHz
Start Freq
2.44100000 GHz
Stop Freq
244100000 GHz

CF Step
1.00000000 hHz
LgAv Auto tulan|

w1 s2 Freq Offset
S3 VS L et thscdd e st disbiigitbbatodiidll 0 nonndoon A2
AR

aif): .
ETun Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 10 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
@ Agilent 15:43:49 Apr27,2012 R_T_[Freg/Channel |

Praject: 12U14330 Center F
enter Freg
Ref 20 dB Atten 20 B
ﬁe. dBm en 20 « 244100000 GHz
#Peak
Start Freq
2 44100000 GHz
Stop Freq
244100000 GHz
CF Step
I || 1.00000000 MHZz
LgAv Auto Ilan
W1 S2 Freq Offset
S3 Fs 0.00000000 Hz
AA

off):
FTun

Signal Track
On Off

Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14353-1B

FCC ID: ZNFLG440G

DATE: MAY 16, 2012

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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 8.93 30 -21.07
Middle 2441 9.94 30 -20.06
High 2480 10.07 30 -19.93
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

OUTPUT POWER

PEAK POWER LOW CH

@ Agilent 18:12:13 May 4, 2012 R T |Freg/Channel

12114353 Mkr1 2.402 03 GHz
Ref 16.3 dBm #Atten 20 dB 8.93 dBm Center Frag
#Peak T 240200000 GHz
Start Freq
239700000 GHz
Stop Freq
2 40700000 GHz

CF Step
1.00000000 hHz
Auto hdan|

M1 52 Fraq Offset
53 ;‘L‘ 0.00000000 Hz

=2(): .
FTun Signal Track
Swp On Off

Center 2.402 00 GHz Span 10 MHz ‘
#Res BW 3 MHz VBW 3 MHz #Sweep 10 ms (1001 pis)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

PEAK POWER MID CH

e Agilent 18:13:32 May 4, 2012 R T |FregfChannel

121014383 Mkr1 2.440 99 GHz
Ref 16.3 dBm #Atten 20 dB 9.94 dBm Center Freqg
2.44100000 GHz

H#Peak

Start Freq
2.43600000 GHz
Stop Freq
2.44500000 GHz

CF Step
1.00000000 kHz
Auto Man

M1 52 Freq Offset
53 F§ 0.00000000 Hz
AL

feif): )
FTun Signal Track
Swp On Oif

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 3 MHz VBW 3 MHz #Sweep 10 ms (1001 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

PEAK POWER HIGH CH

v Agilent 18:10:82 May 4, 2012

R T

[FregiChannel

12014353

Ref 16.3 dBm #Atten 20 dB

Mkr1 2.479 95 GHz
10.07 dBm

#Peak
Loy

10

Center Freq
2 48000000 GHz
Start Freq
247500000 GHz
Stop Freq

2 48500000 GHz

CF Step
1.00000000 hHz
Ao hdan|

M1 S2
53 FS

AL
eif):

FTun
Swp

Center 2.480 00 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz
#Sweep 10 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14353-1B

FCC ID: ZNFLG440G

DATE: MAY 16, 2012

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 0.88 dB (including O dB pad and 0.88 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 8.70
Middle 2441 9.10
High 2480 9.00
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
@ Agilent 19:31:11 Apr27,2012 R T |Freg/Channel

Project: 121114353 Mkr1 2.401 983 GHz Center Freq
‘I};Lga dBm Atten 20 dB 6.42 dBm 5 40000000 GHa
Log

10 Start Freq
dB/ 239500000 GHz
OHfst

16

dB ‘ Stop Freq
DI 2.40500000 GHz

136
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL SPURIOUS

e Agilent 19:32:24 Apr27, 2012 B T [|FregfChannel

Project: 12U14353 Mkr1 3.198 GHz Corter F
enter -red
B;f 20 dBm Atten 20 dB 49.92 dBm 130150000 Ghe
#Peak
Log
10 Start Freg
dB/ 30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm CF Step
255700000 GHz
LgAv Auto Man

Vi sz Freq Offset
53 FC : 0.00000000 Hz

aff): :
ETun Signal Track
On Oiff

Swp

Start 30 MHz Stop 26.000 GHz ) ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent 19:33:40 Apr 27, 2012 R T |FregiChannel

Project: 12014353 Mki1 2.441000 GHz Center Freq
E;L ?IJ( dBm Atten 20 dB 366 dBm_f 14100000 GHz
Log

10 Start Freq
dB/ 2.43600000 GHz
Offst

16 ‘

A Stop Freq
" 2.44500000 GHz

143
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.441 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

MID CHANNEL SPURIOUS
e Agilent 19:34:20 Apr 27, 2012 B T [|FregfChannel

Project: 12U14353 Mkr1 4.886 GHz Corter F
enter -red
B;f 20 dBm Atten 20 dB 44.69 dBm 130150000 Ghe
#Peak
Log
10 Start Freg
dB/ 30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm CF Step

2.59700000 GHz
LgAv Auto Man

Vi sz Freq Offset
53 FC = 0.00000000 Hz

aff): :
ETun Signal Track
On Oiff

Swp

Start 30 MHz Stop 26.000 GHz ) ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
@ Agilent 19:39:25 Apr 27,2012 R T |Freg/Channel

Project: 12014353 Mki1 2.480 133 GHz Center Freq
E;L ?IJ( dBm Atten 20 dB 6.5 dBm Il 48350000 GHz
Log

10 Start Freq
dB/ 2.47650000 GHz
Offst

16 ‘

A Stop Freq
" 2.43850000 GHz

13.2
dBm CF Step

1.00000000 MHz
LgAv At o Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
50k Signal Track
Swp on O

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

HIGH CHANNEL SPURIOUS
H Agilent 19:40:113 Apr27, 2012

R T

Freg/Channel

Project: 12U114353
Ref 20 dBm Atten 20 dB

Mkr1 4.964 GHz
41.37 dBm

#Peak
Log

10
dB/

Center Freq
13.0150000 GHz
Start Freq
30.0000000 MHz
Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
255700000 GHz
Auto Man

V1 Ss2
S3 FC|

aff):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz #WVBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
@ Agilent 17:32:17 Apr5, 2012 R T |Freg/Channel

12014353 Mkr1 2.401817 GHz
Ref 10 dBm Atten 10 dB 9.00 dBm Center Freq
) 240000000 GHz
#Peak
Start Freq
239500000 GHz
Stop Freq
2 40500000 GHz

;|Bl.l] CF Step

1.00000000 hHz
Auto hdan|

M1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz #Sweep 1 ms (601 pts)

LgAv
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH BANDEDGE WITH HOPPING ON
@ Agilent 17:53:23 Apr5, 2012 R T |Freg/Channel

12014353 Mkl 2.479 133 GHz
Ref 10 dBm Atten 10 dB 13.93 dBm Center Freq
) 243350000 GHz
#Peak
Start Freq
2 47850000 GHz
Stop Freq
2 48850000 GHz

(IB;ll CF Step

1.00000000 hHz
Auto hdan|

M1 s2 Fraq Offset
S3 FC 0.00000000 Hz
AA

a(f}: .
=50k Signal Track
Swp On Off

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz VBW 300 kHz #Sweep 1 ms (601 pts)

LgAv
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

7.2.8. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 20:18:32 Apr 25, 2012

RT

|FrquChanneI |

Project: 12014353

Ref 104.5 dBpv #Atten 0 dB

Mkr1 2.389 20 GHz
48.35 dBpv

#Feak
Log

10
dB/

Offst
7.53

dB
DI

Center Freq
235000000 GHz
Start Frag
231000000 GHz
Stop Freqg
235000000 GHz

74.0
By

Lol

1

CF Step
8.00000000 hHz
Auto hdan|

31 W2
33 FC

#(f:

FTun
Swip

Start 2.310 00 GHz

#Res BW 1 MHz #YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
Off

On

—
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 20019:24 Apr 26, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.388 93 GHz Contor F
enter Freq

Ref 104.5 dBpv #Atten 0 dB 37.03dByY o S o

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

7.83

4B Stop Freq

DI 239000000 GHz

54.0
dBy CF Step

8.00000000 MHz
Lo Auto [EN

51 V2 ol Freq Offset
000000000 Hz

Signal Track
On Oiff

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.236 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
@ Agilent 20:29:20 Apr 25,2012 R T |Freg/Channel

Praject: 121014353 Mkr1 2.328 53 GHz Center F
enter Freq

Ref 104.5 dBpY #Atten 0 dB 48.18 dBpY' 5 000000 G

#Feak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

7.53

dB Stop Freq

DI 239000000 GHz

740
dBpv CF Step

8.00000000 MHz
[ At o Ilan|

S1 V2 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 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 20:29:52 Apr 26, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.389 07 GHz Contor F
enter Freq

Ref 104.5 dBpv #Atten 0 dB 36.37 dByY I o Zo e G

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

7.83

4B Stop Freq

DI 239000000 GHz

54.0
dBy CF Step

8.00000000 MHz
Lo Auto [EN

51 V2 Il Freq Offset
000000000 Hz

Signal Track
On Oiff

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.236 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 12:19:30 Apr 28,2012 R T |Freg/Channel

Praject: 121014353 Mkr1 2.492 850 0 GHz Center F
enter Freq

Ref 104.7 dBpY #Atten 0 dB 54.42 dBpY' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

7.75

dB Stop Freg

DI 2 50000000 GHz

740
dBpv CF Step

1.65000000 MHz
[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 12119043 Apr 28, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.493 042 5 GHz Contor F
enter Freq

Ref 104.7 dBpv #Atten 0 dB 4508 dByY I e G

#Peak

Log

10 Start Freqg

dB/ 248350000 GHz

Offst

7.75

4B Stop Freq

DI 250000000 GHz

54.0
dBy CF Step

165000000 MHz
Lo Auto [EN

51 V2 Freq Offset
000000000 Hz

Signal Track
Swp On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
@ Agilent 12:14:20 Apr28,2012 R T |Freg/Channel

Praject: 121014353 Mkr1 2.493 317 5 GHz Center F
enter Freq

Ref 104.7 dBpY #Atten 0 dB 54.42 dBpY' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

7.75

dB Stop Freg

DI 2 50000000 GHz

740
dBpv CF Step

1.65000000 MHz
[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 12:14:40 Apr 28, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.493 015 0 GHz Contor F
enter Freq

Ref 104.7 dBpv #Atten 0 dB 4534 BV I e G

#Peak

Log

10 Start Freqg

dB/ 248350000 GHz

Offst

7.75

4B Stop Freq

DI 250000000 GHz

54.0
dBy CF Step

165000000 MHz
Lo Auto [EN

51 V2 Freq Offset
000000000 Hz

Signal Track
Swp On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measurement

Compliance Certification Services, Fremont m Chamber

Test Engr: Tom Chen

Date: 050412

Project #: 1IU14353
Company: LG Electrnoies
Test Target: FCC Clas= B

Mode Oper: BT, GFSK TX mode

f Measurament Fraqueney Amp  Preamp Gain Average Fizld Strength Limit

Dist  Distance to Antenna D Corr Distance Correct to 3 meters Paak Field Strength Limit
Analyzer Reading Awg  Awerage Field Strength @ 3m Margin vs. Average Limit

AF Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Paak Limit

CL Cable Loss HPF  High Pass Filter

f Dist ;| Kead AF

Hz (m) | dBuV | dB/m
2402MH=z GFSK
4,804 a0 =60 334
4,804 a0 334
4,804 a0 334
4.804 3.0 51.6 334
2441MHz=z GFSE
4,881 0 48.4 335
4,881 0 40.1 335
4,882 .0 44,7 335
4,882 .0 36,7 335
2480MHz GFSK
4,960 30 50.8 336
4,060 A0 43,1 36 el
4,060 A0 £1.8 36 el
4,960 0 450 36 6l
Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.

addad Dty corract -6.36

D Corr: Fltr cm.g Limit iMargin
dB | dB dBuV/mdBuVim: 4B

5§

0.0 0.0 : 60.1 74.0
0.0 0.0 : 513 54.0
0.0 0.0 : 64.1 74.0
0.0 0.0 : 557 54.0

20
L]

s s s s
L]
L]

it
it

==

0.0 0.0 i 557 T4.0
0.0 0.0 444 £4.0
0.0 0.0 : 489 T4.0
0.0 0.0 : 41.0 £4.0

it
it

o
L1

o
L1

0.0 0.0 : 551 T4.0
0.0 0.0 476 £4.0
0.0 0.0 572 T4.0
0.0 0.0 i 494 £4.0

=i=imam imimeei=

o it ida e ide ldeideide

itmitn it
mitnitnith
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.2.9. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
we Agilent 2002310 Apr 26, 2012 R T |FregiChannel

Project: 12U14353 Mkr1 2.330 93 GHz

Center Freg
Ref 104.5 dByv #Atten 0 dB 48.44 dByv
#Peak p = Bl 2 35000000 GH:

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 2002347 Apr 26, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.388 93 GHz Contor F
enter Freq

Ref 104.5 dBpv #Atten 0 dB 36.27 dByY I o S0 e o

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

7.83

4B Stop Freq

DI 239000000 GHz

54.0
dBy CF Step

8.00000000 MHz
Lo Auto [EN

51 V2 o Freg Offset
000000000 Hz

Signal Track
On Oiff

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.236 s (601 pts)
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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
W Agilent 20:27.09 Apr 25, 2012

R T

Freg/Channel

Project: 12014353
Ref 104.5 dBpv

#Atten 0 dB

Mkr1 2.386 80 GHz
48.30 dBpv

#Feak
Log

10
dB/

Offst
7.53

dB
]l

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

74.0
dBuv

[

1

¢

CF Step

8.00000000 hHz
Auto hdan|

21 w2
53 FC

=(f):
FTun

Swip

Start 2.310 00 GHz
#HRes BW 1 MHz

#WBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 20:27:51 Apr 26, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.388 93 GHz Contor F
enter Freq

Ref 104.5 dBpv #Atten 0 dB 35.91dByY I o 2o G

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

7.83

4B Stop Freq

DI 239000000 GHz

54.0
dBy CF Step

8.00000000 MHz
Lo Auto [EN

51 V2 N Freg Offset
000000000 Hz

Signal Track
On Oiff

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 6.236 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 12:21:31 Apr28, 2012 R T |Freg/Channel

Praject: 121014353 Mkr1 2.493 097 5 GHz Center F
enter Freq

Ref 104.7 dBpY #Atten 0 dB 54.03 dBpYv' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

7.75

dB Stop Freg

DI 2 50000000 GHz

740
dBpv CF Step

1.65000000 MHz
[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 12:22:02 Apr28, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.493 097 5 GHz Contor F
enter Freq

Ref 104.7 dBpv #Atten 0 dB 4320 BV e G

#Peak

Log

10 Start Freqg

dB/ 248350000 GHz

Offst

7.75

4B Stop Freq

DI 250000000 GHz

54.0
dBy CF Step

165000000 MHz
Lo Auto [EN

51 V2 Freq Offset
000000000 Hz

Signal Track
Swp On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
@ Agilent 12:12:06 Apr28,2012 R T |Freg/Channel

Praject: 121014353 Mkr1 2.492 850 0 GHz Center F
enter Freq

Ref 104.7 dBpY #Atten 0 dB 53.81 dBpYv' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

7.75

dB Stop Freg

DI 2 50000000 GHz

740
dBpv CF Step

1.65000000 MHz
[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

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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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 12:12:29 Apr28, 2012 B T [|FregfChannel

Project: 121014353 Mkr1 2.493 015 0 GHz Contor F
enter Freq

Ref 104.7 dBpv #Atten 0 dB 4334 dByY o e G

#Peak

Log

10 Start Freqg

dB/ 248350000 GHz

Offst

7.75

4B Stop Freq

DI 250000000 GHz

54.0
dBy CF Step

165000000 MHz
Lo Auto [EN

51 V2 Freq Offset
000000000 Hz

Signal Track
Swp On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Tom Chen

Date: 050412

Project #: 12014353
Company: LG Electrnoics
Test Target: FCC Class B
Mode Oper: BT, 8PSK TX mode

f Measurement Fraqueney Amp  Preamp Gain Average Field Strength Limit

Dist  Distance to Antenna D Corr Distancs Corract to 3 meters Paak Fizld Strength Limit
Analvzer Reading Awg  Awerage Field Strength (@ 3 m Marpin vs. Averare Limit

AF Antenna Factor Pealkk  Calevlated Peak Field Strength Marpin vs. Peak Limit

CL Cable Loss HFF  High Pass Filter

f Dist | Read CL | Amp |D Corr; Flir : Margini Ant. Pol.
GH=z (m) | dBuV dB | dB dB dB dB VH
1402MHz 8PSK
4.804 2.0 48.2 6.8 i -34.1 0.0 0.0
4.804 2.0 6.8 : -34.1 0.0 0.0 44.6
4.804 2.0 ' 6.8 : -34.1 0.0 0.0 637
4.804 20 6.8 : 34,1 0.0 0.0 14
1441MHz SPSE
4.882 3.0 2168 -3 0.0 0.0 : 670
4.882 3.0 3.2 68 ;30 0.0 0.0 : 348
4.882 3.0 . 6.8 : -34.0 0.0 0.0 : a0l
4.882 3.0 43.0 2 i 68 340 0.0 0.0 : 48.9
1480MHz SPSE
4.960 a0 £8.9 i 331 : 69 -0 0.0 0.0 ;i 650
4.960 a0 469 1 331 ;69§ -0 0.0 0.0 : 5.9
4.960 a0 60.3 332 68 -0 0.0 0.0 : 663
4.960 2.0 4789 ¢ 332 6.9 [ 30 0.0 0.0 : 540

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.

==

== =i

added Dty corract -6.56

Page 98 of 113

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

7.3. WORST-CASE BELOW 1 GHz

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

| HORIZONTAL PLOT |

UL FREMONT, 3m Chomker 4 May 2012 16:687:24

HRodioted Emissions

{|Project No:12U14353

{1Client Nome:LG Electronics Inc.
V|Model / Device:LG4486G

Y|Config / Other:EUT with Chorger
: Test BH?TGm Chen

dEulym Horizontal

1848

Fonge [Miz] Dot REWCHzT VBTHz] Swesp Folarity Fonge [HHz] Dot REWCHzI UBWCHZ] Sweep Polarity
| 38-1 BEE e 126k I JA81sMiz H

File: |od46n. DAT
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

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

VERTICAL PLOT

UL FREMONT, 3m Chomker 4 May 2012 16:87: 24
i | i A {Rodicted Emissions
: : oo : {|Project No:12U14353
56 H i H H H H J]Client Nome:LG Electronics Inc.
: ; : : : : HMadel / Device:LG44BG
y|Config / Other:EUT with Chorger

94

7 {Test By:Tom Chen

(=1%]

oG]

46

3

dBEull/m Uertical

184

Range [Hz] Det REWCHz] VEWIHz] Swecp Folarity Fange [HHz] Det REWCHzI UBWCHZ] Sweep Folarity
| ;381808 F I2ak I HA1sMHz H

Flle: lcd46n. DAT
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

HORIZONTAL AND VERTICAL DATA
Project No:12U14353

Client Name:LG Electronics Inc.
Model / Device:LGA40G

Config / Other:EUT with Charger

Test By:Tom Chen

Horizontal 30 - 1000MHz

25MHz-1GHz CFR 47 Part

Test Meter Chambr 3m Antenna 15 Class B

Frequency |Reading |Detector [Amplified (dB) [T185 (dB) |dBuv/m |3m Margin Polarity
32.7138 34.2|PK -27.5 19.2 25.9 40 -14.1 Horz
36.0092 32.94(PK -27.4 16.8 22.34 40 -17.66 Horz
57.3321 45.12|PK -27.2 7 24.92 40 -15.08 Horz
59.6583 47.43(PK -27.2 7.2 27.43 40 -12.57 Horz
136.8086 49.34(PK -26.5 134 36.24 -7.26 Horz
140.2978 43.6|PK -20.5 13.1 30.2 -13.3 Horz

Vertical 30 - 1000MHz

25MHz-1GHz CFR 47 Part

Test Meter Chambr 3m Antenna 15 Class B Height

Frequency |Reading |Detector |[Amplified (dB) |T185 (dB) |dBuV/m |3m [em] Polarity
32.0419 44.98|QP -27.5 19.8 37.28 40 - 107 |Vert
35.1288 42.93|1QP -27.4 17.2 32.83 40 - 104(Vert
36.9784 47.31|PK -27.4 16 35.91 40 - 101 (Vert
45,1199 49.17|PK -27.4 10.2 31.97 40 - 101 (Vert
86.9904 53.69(PK -27 74 34.09 40 - 101 |Vert
132.3501 46.77|PK -26.5 134 33.67 - 201 (Vert
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 5
" 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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REPORT NO: 12U14353-1B
FCC ID: ZNFLG440G

DATE: MAY 16, 2012

6 WORST EMISSIONS

Project No:12U14353
Client Mame:LG Electronics Inc.
Model/Device:LG440G

Test Volt/Freq:120 VAC / 60 Hz
Test By:Tom Chen

Line-L1.15 - 30MHz
T241L LC Cables CFR 47 Part CFR 47 Part
Test Meter L1.TXT  |1&3.TXT 15Class B 15 Class B
Frequency |Reading |Detector |(dB) (dB) dBuV ap Margin |Avg Margin
0.1545 42.02|PK 0.1 0 42,12 65.8 -23.68 55.8 -13.68
0.1545 2548 |Av 0.1 0 253.58 65.8 -40.22 55.8 -30.22
0.411 39.63|PK 0.1 0 39.73 57.6 -17.87 47.6 -7.87
0.411 28.60|Av 0.1 0 28,76 57.6 -28.84 47.6 -18.84
5.199 44.26|PK 0.1 0.1 44.46 a0 -15.54 50 -3.54
5.199 30.45|Av 0.1 0.1 30.85 60 -29.35 50 -19.35
Line-L2 .15 - 30MHz
T24 1L LC Cables CFR 47 Part CFR 47 Part
Test Meter LZTHT  |2&3.TXT 15Class B 15 Class B
Frequency |Reading |Detector |(dB) (dB) dBuV ap Margin |Avg Margin
0.1545 21.86(PK 0.1 0 21.96 65.8 -43.84 55.8 -33.84
0.1545 0.41|Av 0.1 0 0.51 65.8 -65.29 55.8 -55.29
0.4155 20.2|PK 0.1 0 26.3 57.5 -31.2 47.5 -21.2]
0.4155 11.34|Av 0.1 0 11.44 57.5 -46.06 47.5 -36.06
5.2305 27.23|PK 0.1 0.1 27.43 a0 -32.57 30 -22.57
5.2305 12.62|Av 0.1 0.1 12.82 60 -47.18 50 -37.18
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LINE 1 RESULTS

UL Fremont, CA CE Room

4 May £81Z2 15:14.: 27
Conducted RFI Voltcge
Project No:12U14353

Client Name:LG Electronics Inc.
Mode | /Device: LG4486

Test Uolt/Freq: 128 UAC / BB Hz
Test By:Tom Chen

lass B fvg

dBul Line-L1

B
Freguency L[MH=

Ronge [MHz] Det RBWCHz] VBWLHz]  Swesp Lakel Ronge [MHz]
1:.15-38 PiAA Bk nfa 1/4 BkHz LineL1

Det  REWCHz] UBWCHz]  Swesp Labal

File: LG4466. DAT
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REPORT NO: 12U14353-1B DATE: MAY 16, 2012
FCC ID: ZNFLG440G

LINE 2 RESULTS

UL Fremont, CA CE Room

4 May 2812 1501427
Conducted RFI Uoltage
Project Noi 12014353

Client Name:LG Electronics Inc.
Made | /Device: LG4486

Test UD|t/Freq1|2B UAC / 6B Hz
Test Bg:TDm Chen

dBul) Line-L?2

Frequency [MH=z]

Renge [MHz] Det  RBUCHz] UBWCHZ]  Suesp Lake! Renge [MHz] Det  RBUCHz] UBWCHz]  Sueep Lakel
| 15-38 PR/ 9k nfa tefd SkHz LineL

File: LG4486.0AT
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