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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBILECOMM U.S.A., INC.
1000 SYLVAN AVENUE
ENGLEWOOD CLIFFS, NEW JERSEY 07632

EUT DESCRIPTION: LTE PHONE BLUETOOTH AND WLAN
MODEL: LG-MS659

SERIAL NUMBER: 302KPTM334913

DATE TESTED: MARCH 13, 2013

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

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

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

Approved & Released For UL CCS By: Tested By:
TIM LEE ROY ZHENG
WISE PROGRAM MANAGER WISE LAB TECH I
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 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

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

5.1. DESCRIPTION OF EUT

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

Electronics.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 11.18 13.12
2402 - 2480 Enhanced 8PSK 11.43 13.90

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was MS795_LAP8930JR130304.

5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, and Z. It
was determined that Y-orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in Y-orientation with AC adapter and headset.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter LG MCS-01WR RB310020452 DoC
Headset Cresyn EAB62410801 NA NA
I/O CABLES
1/0 Cable List

Cable (Port # of identical |Connector [Cable Type |Cable Length|Remarks
No ports Type (m)

1 USB 1 Mini-USB Shielded 1.2m N/A

2 Headset 1 Mini-Jack Unshielded Im N/A

TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
EUT was set in the Hidden menu mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

AC
ADAPTER

MAINS POWER SQURCE
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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

Power Meter Agilent / HP N1911A MY45100242 7/27/2013

Peak / Average Power Sensor Agilent / HP E9323A US40411556 7/26/2013
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 5/11/2013
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 8/8/2013
LISN, 30 MHz FCC 50/250-25-2 C00626 1/14/2014
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 5/11/2013
Antenna, Horn, 18 GHz EMCO 3115 C00945 11/12/2013
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 10/22/2013
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences JB1 C01011 4/23/2013
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 1/14/2014
Antenna, Horn, 18 GHz ETS 3117 C01005 4/23/2013
CBT Bluetooth Tester R&S CBT None 5/15/2013

7. ANTENNA PORT TEST RESULTS
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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 921.272 883.1144
Middle 2441 920.368 881.0421
High 2480 919.858 873.7727
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20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 08:51:11 Mar 13, 2013

R T |FrequhanneI |

I Center Freq

Ch Freq 2.402 GHz

Trig  Free {5 45500000 GHz

Oceupied Bandwidth

| Start Freq
2 40050000 GHz

Ref 20 dBm Atten 20 dB

#Peak

Stop Freq

2.40350000 GHz

Log

10 5%

dB/

CF Step

Offst

300.000000 kHz

16

dB

Freq Offset

Center 2.402 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz 0.00000000 Hz

At hdan|

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
864.8602 kHz

Transmit Freq Error
x dB Bandwidth

5.105 kHz
921.272 kHz

Signal Track
Occ BYY % Puwr 99.00 % ||on Off

wdB  -20.00 dB

BANDWIDTH MID CH
i Agilent 03:52:04 Mar 13,2013

R T |FrequhanneI |

Ch Freg 2.441 GHz

Occupied Bandwidth

Center Freg

Trig Free {5 44100000 GHz

| Start Freq
243550000 GHz

Ref 20 dBm Atten 20 dB

#Peak

2.44250000 GHz

‘ Stop Freqg

CF Step

300.000000 kHz

Auto hdan|

Freq Offset

Center 2.441 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth

Dco BYY % Pwr

Signal Track
99.00 % |||on off

Transmit Freg Error
% dB Bandwidth

865.0859 kHz

-1.761 kHz
920,368 kHz

xdB  -20.00 dB
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BANDWIDTH HIGH CH
s Agilent 08:52:30 Mar 13, 2013

RT

|FrquChanneI |

Ch Freg

Occupied Bandwidth

2.48 GHz

Trig  Free

Center Freq
245000000 GHz

| Start Frag

Ref 20 dBm Atten 20 dB

2.47850000 GHz

#Peak

Stop Freqg

2.48150000 GHz

CF Step

300.000000 kHz

Auto hdan|

Center 2.480 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz

#Sweep 100 ms (1001 pts)

Freq Offset
000000000 Hz

Occupied Bandwidth
864.5938 kHz

-8.601 kHz
915.858 kHz

Transmit Freq Error
w dB Bandwidth

Occ BYY % Pwr
x dB

99.00 %
-20.00 dB

Signal Track
On Off
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99%dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent DB:55:42 Mar 13, 2013

R T |FrequhanneI |

Ch Freq 2.402 GHz

Trig  Free

Oceupied Bandwidth

| Start

Ref 20 dBm Atten 20 dB

#Samp

Log

I Center Freq
240200000 GHz

2.40050000 GHz

Stop Freq
2.40350000 GHz

Freg

10 o]

dB/

Offst

16

uto

dB

1| LU

[T T] i
Center 2.402 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz

CF Step
300.000000 kHz

Freq Offset
0.00000000 Hz

Ilan)

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
883.1144 kHz

3.244 kHz
1.123 MHz"

Transmit Freq Error
x dB Bandwidth

Signal
Occ BYY % Puwr

¥ dB

59.00 % |f{on
-26.00 dB

Track
Off

BANDWIDTH MID CH
5t Agilent 08:55.18 Mar 13, 2013

R T |FrequhanneI |

Ch Freg 2.441 GHz

Trig  Free

Occupied Bandwidth

Center Freg
244100000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

Start Freq
243950000 GHz
Stop Freqg
244250000 GHz

10

dB/

At

_T_ o TR T
| [ TN

Center 2.441 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz

CF Step
300.000000 kHz

Freq Offset
0.00000000 Hz

hlan|

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
881.0421 kHz

-3.080 kHz
1.122 MHz*

Transmit Freg Error
% dB Bandwidth

Dco BYY % Pwr
x dB

99.00 % |f{on
-26.00 dB

Signal Track

Off

Page 14 of 86

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701G
FAX: (510) 661-0888

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



REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

BANDWIDTH HIGH CH
s Agilent 08:54:38 Mar 13, 2013

R T |FrquChanneI |

Ch Freg

Occupied Bandwidth

2.48 GHz

Trig  Free

Center Freq
245000000 GHz

Ref 20 dBm Atten 20 dB

| Start Frag
2 47850000 GHz

#Samp

2.48150000 GHz

Stop Freqg

300.000000 kHz

Auto

Center 2.480 000 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

CF Step

Ilan)

Freq Offset

Occupied Bandwidth
873.7727 kHz

-13.154 kHz
1.049 MHz*

Transmit Freq Error
w dB Bandwidth

Occ BYY % Pwr
x dB

99.00 %
-26.00 dB

On

Signal Track

Off
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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

W Agilent 09:25:27 Mar 13, 2013

R T [Freg/Channel

Ref 20 dBm Atten 20 dB

& hkrl 1.000 0 MHz
01148 Center Freq

#Peak
Log

10
dB/

‘ 2 44100000 GHz
Start Freq
2 43850000 GHz

Stop Freq
2.44350000 GHz

CF Step

500.000000 kHz
At hdan|

M s2
S3 FC

AR
off):

Freq Offset
0.00000000 Hz

=50k
Swp

Signal Track
On Off

Center 2.441 000 0 GHz

2.4 Span 5 MHz ‘
#Res BW 100 kHz #WBW 100 kHz Sweep 1.067 ms (2001 pts)

7.1.3. NUMBER OF HOPPING CHANNELS
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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 set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
e Agilent 09:16:10 Mar 13, 2013 F T |Freg/Channel

Mkri 2,402 00 GHz

Center Freq
Ref 20 dBm Atten 20 dB 10.27 dBm
#Peak &) | 244000000 GHz

Log

10 Start Freq
dB/ 239000000 GHz

Stop Freq
2.48000000 GHz

CF Step
10.0000000 hHz
At hdan|

Start 2.390 00 GHz Stop 2.490 00 GHz o Offeet
#Res BW 1 MHz £UBW 1 MHz  #Sweep 1.067 ms (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 )] 2.402 00 GHz 1027 dBm
2 1 2450 00 GHz 11.37 dBm

Signal Track
On Off

|

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

i Agilent 09:17:50 Mar 13, 2013 R T |FrequhanneI |

‘ Center Freq

E;Lillil( dBm Atten 20 (B 5 20000 Gr
Log ) _ . ) I ]

Start Freq

240000000 GHz

Stop Freq

243000000 GHz

CF Step
3.00000000 MHz
Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 2.400 000 GHz Stop 2.430 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

@ Agilent 09:18:45 Mar 13, 2013 R T [Freg/Channel |

Center Fre

E;L iﬂ dBm Atten 20 dB ‘ 2.44500000 Gqu
Log |
10 Start Freq
B/ 2.43000000 GHz
Offst
16 ‘
A Stop Freq

246000000 GHz

CF Step
300000000 MHz
LgAv At o Ilan|
M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA
aff): )
ETun Signal Track
Swp on O

Start 2.430 000 GHz Stop 2.460 000 GHz ‘
#Res BW 300 kHz #VBW 300 kHz  Sweep 1.067 ms 2001 p1s)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
He Agilent 09:19:37 Mar 13, 2013 R T |FrequhanneI |

‘ Center Freq

E;Lia dBm Atten 20 (B 5 700000 Gy
Log ‘ ‘ ‘

Start Freq

246000000 GHz

Stop Freqg

249000000 GHz

CF Step
3.00000000 hMHz
Auto hdan|

M1 sz Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Start 2.460 000 GHz Stop 2.490 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)
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FCC ID: ZNFMS659

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
DH Packet | Pulse [Number of [ Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.3851 32 0.123 0.4 -0.277
DH3 1.639 17 0.279 0.4 -0.121
DH5 2.883 10 0.288 0.4 -0.112
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

PULSE WIDTH - DH1

PULSE WIDTH - DH1
e Agilent 09:30:32 Mar 13, 2013 R T | MWarker |

& Mkrl 3851 ps
Ref 20 dBm Atten 20 dB Amge || Select Marker
#Peak T 1 2 3 4

Y

Mormal

Delta

Delta Pair
[Tracking Ref)
LgAv Ref A

W1 s2
S3 VS il
AR
off):
FTun

Span Pair

ol Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 7.067 ms (2001 p1s)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
e Agilent 09:33:31 Mar 13, 2013 |FrequhanneI |

Center Fre

E;L iﬂ dBm Atten 20 dB ‘ 2.44100000 Gqu
Log
10 Start Freq
B/ (i 2.44100000 GHz
Offst
16 ‘
B InimEn - Stop Freq

244100000 GHz

CF Step
I WL T 1.00000000 MHz
LgAv At o Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track
On Oif

Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s {1001 pts)
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

PULSE WIDTH — DH3

PULSE WIDTH — DH3
- Agilent 09:29:32 Mar 13, 2013 R T | Marker |

A Mkrl 1639 ms
Ref 20 dBm Atten 20 dB 04545 || =elect Marker
#Peak T 1 2 3 4
o oy

Mormal

Delta

Delta Pair

[Tracking Ref)
LaAv Ref 4

W1 s2
S3 VYl
AR
off):
FTun

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 7.067 ms (2001 p1s)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
- Agilent 09:33:59 Mar 13,2013 R T [Freg/Channel |

Center Fre

E;L iﬂ dBm Atten 20 dB ‘ 2.44100000 Gqu
Log
10 Start Freq
B/ 2.44100000 GHz
Offst
16 ‘
Ja Stop Freq

244100000 GHz

CF Step
. 1 ] Hi M 1.00000000 MHz
LoAv Auta Iilan)

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

Eg};“ Signal Track
On Oif

Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s {1001 pts)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

PULSE WIDTH — DH5

PULSE WIDTH — DH5
- Agilent 09.28:33 Mar 13, 2013

R T |FrquChanneI |

Ref 20 dBm

Atten 20 dB

A Mkrl 2883 ms
024 dB

#Feak

T
K

Center Freq
2.44100000 GHz

Start Frag
244100000 GHz

Stop Freq
244100000 GHz

CF Step

LgAv

1.00000000 hHz
Auto hdan|

W1 s2

AR
off):

S3 VSLLL

Freq Offset
il 0.00000000 Hz

FTun

Signal Track
On Off

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz ‘
Sweep 7.067 ms (2001 p1s)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
- Agilent 09.34:59 Mar 13, 2013

R T |FrequhanneI |

Ref 20 dBm

Atten 20 dB

#Peak
Log

Center Freq
2.44100000 GHz

10
dB/

Offst
16

Start Freq
244100000 GHz

dB

Stop Freq
244100000 GHz

LgAv

W1 52
S3 FS

CF Step
Tl 100000000 kHz
Auto hdan|

AR
aff}:

Fraq Offset
0.00000000 Hz

FTun

Signal Track
On Oif

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz ' ‘
Sweep 3.16 s {1001 pts)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 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 10.66 30 -19.34
Middle 2441 11.56 30 -18.44
High 2480 11.47 30 -18.53
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

OUTPUT POWER

PEAK POWER LOW CH
s Agilent 09.08:31 Mar 13, 2013

R T

Pealk Search

Ref 20 dBm Atten 20 dB

Mkr1 2.402 0T GHz
10.66 dBm

#Peak
Log

10
dB/

‘ Mext Peak
‘ Mext Pk Right

Mext Pl Left

‘ Min Search

M s2
S3 FC

AR
off):

FTun

Swp

Center 2.402 00 GHz

#Res BW 3 MHz #VBW 3 MHz

Span 10 MHz
Sweep 1 ms (1001 pts)

‘ FPl-Fk Search

‘ Wkr © CF
Wlore
10f2

PEAK POWER MID CH
i Agilent 09.09.02 Mar 13, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.440 71 GHz
11.56 dBm

#Peak

Center Freq
244100000 GHz
Start Freq
243600000 GHz
Stop Freq

2 44600000 GHz

LgAv

CF Step
1.00000000 WHz
Auto Man|

M s2
S3 FC

AA
off):

FTun

Swp

Center 2.441 00 GHz

#Res BW 3 MHz #WVBW 3 MHz

Span 10 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

PEAK POWER HIGH CH

@ Agilent 09:09:29 Mar 13, 2013 R T [Freq/Channel |

Mkr1 2.479 77 GHz Centor F

y enter Fred
Bef ?0 dBm Atten 20 dB 11.47 dBm 5 AROOO000 GHa
#Peak
Log
10 Start Frag
dB/ 247500000 GHz
(Hfst

16
JB Stop Freqg
248500000 GHz

CF Step
1.00000000 MHz
LgAv Ao Ilan|

M1 sz Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.480 00 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

7.1.6. AVERAGE POWER
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 16.7 dB (including 16dB directional pad and 0.68 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 9.70
Middle 2441 10.50
High 2480 10.60

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-210 A8.5
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

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: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
e Agilent 05:69:25 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.402 01 GHz Conter
efner Fred
E;LEI; dBm Atten 20 dB 10.05 dBm 5 ANDO0000 GHz
Log .
10 Start Freg
dB/ 235500000 GHz

Stop Freq
2.40500000 GHz

99
dBm CF Step

1.00000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

LOW CHANNEL SPURIOUS
W Agilent 09:05:41 Mar 13, 2013 R T |Freg/Channel

Mkr2 24.883 GHz

Center Freq
Ref20 dB Atten 20 dB 4346 dB
#Poak [— e M 130150000 GHz

Log

Start Freq
30.0000000 MHz

Stop Freqg
||| 26.0000000 GHz

dBm CF Step

2.59700000 GHz
LgAv Auto flan|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #JVBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
tater Trace > Pz Amplitude

1 (1 23202 GHz 0.19 dBm
2 (1 294883 GHz -42.45 dBm

Signal Track
On Off

|
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
o Agilent 09:00:28 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.441 15 GHz Conter
; efner Fred
E;LEI; dBm Atten 20 dB 11.46 dBm 5 44100000 GHz
Log
10 Start Freg
dB/ 2.43500000 GHz

Stop Freq
2.44600000 GHz

8.5
dBm CF Step

1.00000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

MID CHANNEL SPURIOUS
i Agilent 09:04:24 Mar 13, 2013 R T |Freg/Channel

Mkr2 24.961 GHz

Ref 20 dBm Atten 20 dB 4401 dBm 13%??5355 E;quz
#Peak C,l

Log

Start Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

o

B85 [ I RN
dBm CF Step

2.59700000 GHz
LgAv Auto flan|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #JVBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
tater Trace > Pz Amplitude

1 (1 2445 GHz 1070 dBm
2 (1 24961 ¢Hz -44.01 dBm

Signal Track
On Off

|
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
e Agilent 09:01:01 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.483 65 GHz Conter
efner Fred
Eef ?0 dBm Atten 20 dB -35.33 dBm 2 AREA0000 GHa
#Peak
Log
10 Start Freqg
dB/ 247850000 GHz

Stop Freq
2.48850000 GHz

8.5
dBm CF Step

1.00000000 tHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

HIGH CHANNEL SPURIOUS
e Agilent 09:02:58 Mar 13, 2013 R T |FrequhanneI |

Mkr2 25.013 GHz

Ref 20 dBm Atten 20 dB AT dBm 13%??5355 E;quz
#Peak C‘l

Log

Start Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

dBm CF Step

2.59700000 GHz
LgAv Auto flan|
Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)

tater Trace > Pz Amplitude
1 [4}] 2471 GHz 11.15 dBm

2 (1 250132 GHz -44.47 dBm Slgnal Track
On Off

|

Freq Offset
0.00000000 Hz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
o Agilent 09:21:45 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.400 000 GHz Conter
efner Fred
Eef ?0 dBm Atten 20 dB -35.71 dBm 2 40000000 GHz
#Peak
Log
10 Start Freq
dB/ 235500000 GHz

Stop Freq
2.40500000 GHz

(IB;II CF Step
1.00000000 tHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AR 4

aff): :
50k Signal Track
On Off

Swp

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

HIGH BANDEDGE WITH HOPPING ON
He Agilent 09:23:17 Mar 13, 2013 R T |Ereg/Channel

Mkr1 2.483 500 0 GHz Center E

enter Fred

Bef ?0 dBm Atten 20 B 56.21 dBm 2 AB3E0000 GHz
#Peak

Start Freq

247600000 GHz

Stop Freq

2.49100000 GHz

CF Step
150000000 hHz
Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA b

aff): :
ETun Signal Track
On Off

Swp

Center 2.483 500 0 GHz Span 15 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.467 ms (2001 pts)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

7.2.

7.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

ENHANCED DATA RATE 8PSK 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 1311 1216.1
Middle 2441 1313 1225.7
High 2480 1314 1228.9
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

T Agilent 10:21:21 Mar 13, 2013

R T |FrequhanneI |

Ch Freq 2.402 GHz

Center Freq

Free I 5 40200000 GHz

Trig

Oceupied Bandwidth

| Start Freq

Ref 20 dBm Atten 20 dB

2.40050000 GHz

#Peak

Stop Freq

2.40350000 GHz

Log

10

dB/

CF Step

Offst

300.000000 kHz

16

At hdan|

dB

Freq Offset

Center 2.402 000 GHz

Span 3 MHz 0.00000000 Hz

#Res BW 15 kHz

#VBW 43 kHz

#Sweep 100 ms (1001 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

1.2024 MHz

-1.651 kHz
1.311 MHz

Occ BYY % Puwr
¥ dB

95.00 %
-20.00 dB

On

Signal Track

Off

BANDWIDTH MID CH

W Agilent 10:21:50 Mar 13, 2013

R T |FrequhanneI |

Ch Freg 2.441 GHz

Center Freg

Free |l 5 44100000 GHz

Trig

Occupied Bandwidth

| Start Freq

Ref 20 dBm Atten 20 dB

2.43950000 GHz

#Peak

Stop Freqg

2.44250000 GHz

CF Step

300.000000 kHz
uto hdan|

Freq Offset

Center 2.441 000 GHz

#Res BW 15 kHz #VBW 43 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz 0.00000000 Hz

Dco BYY % Pwr

Occupied Bandwidth

Signal Track

99.00 % off

On

Transmit Freg Error
% dB Bandwidth

1.2061 MHz

-6.950 kHz
1.313 MHz

xdB  -20.00 dB
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

BANDWIDTH HIGH CH
s Agilent 10:22:32 Mar 13, 2013

R T |FrquChanneI |

Ch Freg

Occupied Bandwidth

2.48 GHz

Trig  Free

2

Center Freq
43000000 GHz

|2.

Ref 20 dBm Atten 20 dB

Start Frag
47850000 GHz

#Peak

2

Stop Freqg
48150000 GHz

Center 2.480 000 GHz

#Res BW 15 kHz #VBW 43 kHz

Span 3 MHz o

CF Step
300.000000 kHz
T At Mar|

00000000 Hz

Freq Offset

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
1.2077 MHz

-16.907 kHz
1.314 MHz

Transmit Freq Error
w dB Bandwidth

Occ BYY % Pwr
x dB

59.00 % |lon
-20.00 dB

Signal Track
Off

99% BANDWIDTH
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

BANDWIDTH LOW CH
e Agilent 10:24:53 Mar 13, 2013

R T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

2.402 GHz

Trig  Free

Center Freqg
240200000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

dB/

Start Freq
240050000 GHz

Stop Freqg
240350000 GHz

Center 2.402 000 GHz
#Res BW 15 kHz

#VBW 43 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

CF Step
300.000000 kHz
uto hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth
1.2161 MHz

14.784 kHz
1.383 MHz*

Dec BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track
On Off

BANDWIDTH MID CH
e Agilent 10.24.18 Mar 13, 2013

E T |FrequhanneI |

Ch Freg

Occupied Bandwidth

2.441 GHz

Trig  Free

Center Freq
2.44100000 GHz

Ref 20 dBm

Atten 20 dB

Start Freq
243950000 GHz

#Samp

Stop Freq
2 44250000 GHz

L

Center 2.441 000 GHz
#Res BW 15 kHz

#VBW 43 kHz

Span 3 MHz

CF Step
300.000000 kHz
Auto hdan|

Fraq Offset
0.00000000 Hz

#Sweep 100 ms (1001 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
1.2257 MHz

-10.504 kHz
1.432 MHz™

Oce BWY % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
On Oif
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

BANDWIDTH HIGH CH
s Agilent 10:23:39 Mar 13, 2013 R T [ MeasSewp |

| Avg Nurmber
Ch Freg 248 GHz 10

Occupied Bandwidth Off

Avg Mode
Exp Repeat

Ref 20 dBm Atten 20 dB
#Samp) Mlax Hold
On Oif

Qe BW % Puwir
99.00 %

OBW Spar
Span 3 MHz 3.00000000 MHz

Center 2.4%6!50 GHz
#Res BW 15 kHz #VBW 43 kHz #Sweep 100 ms (1001 pts)

- . xdB
Occupied Bandwidth Occ BYY % P 99.00 % -26.00 dB

1.2289 MHz »dB  26.00 dB

Transmit Freq Error -10.257 kHz Rofpilmlzle
¥ dB Banduwidth 1,307 MHz" erieve

7.2.2. HOPPING FREQUENCY SEPARATION
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

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 mWw.

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: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 10:06:55 Mar 13, 2013 F T |Freg/Channel

& hkrl 1.000 0 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB -2.19 dB
#Paak | 2.44100000 GHz
Log
10 & Start Freq
dB/ 243850000 GHz

Stop Freq
2.44350000 GHz

CF Step
500.000000 kHz
At hdan|

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
Swp on Off

Center 2.441 000 0 GHz Span 5 MHz ‘
#Res BW 100 kHz #WBW 100 kHz Sweep 1.067 ms (2001 pts)

7.2.3. NUMBER OF HOPPING CHANNELS
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

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 set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

W Agilent 09:40:68 Mar 13, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkri 2,402 00 GHz

9.49 dBm

Center Freq

#Peak o | |
Log SR IR
10

"

| 2.44000000 GHz

dB/

Start Freq

239000000 GHz

Stop Freq
2.48000000 GHz

CF Step
10.0000000 hHz
At hdan|

Start 2.390 00 GHz
#Res BW 1 MHz

Stop 2.490 00 GHz

ZWBW 1 MHz Sweep 1.067 ms (2001 pts)

Marer Trace

1 1)
2 1)

X Pis
2.402 00 GHz
2450 00 GHz

Amplitude
949 dBm
1064 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

W Agilent 09:43:02 Mar 13, 2013

R T

|FrequhanneI |

Ref 20 dBm Atten 20 B

#Peak
Log

Center Freq
241500000 GHz
Start Freq
240000000 GHz
Stop Freq
243000000 GHz

CF Step
3.00000000 MHz
Auto Man|

M1 s2
S3 FC

AR
off):

FTun
Swp

Start 2.400 000 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.430 000 GHz
Sweep 1.067 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

#Res BW 300 kHz

#VBW 300 kHz

SEGMENT)
e Agilent 09:44:42 Mar 13, 2013 R T |FrequhanneI
‘ Center Freq
E;.Lili dBm Atten 20 dB 5 A4E00000 GHz
Log |
10 Start Freqg
dB/ 2 43000000 GHz
Offst
16
dB Stop Freq
246000000 GHz
CF Step
300000000 MHz
LgAv Ao Ilan|
M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA
aff): :
ETun Signal Track
Swp On Off
Start 2.430 000 GHz Stop 2.460 000 GHz ‘

Sweep 1.067 ms (2001 p1s)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

- Agilenf 09:46:19 Mar 13, 2013

R T

|FrequhanneI |

Ref 20 dBm

Atten 20 dB

#Peak

Center Freq
2 47500000 GHz
Start Freq

2 46000000 GHz
Stop Freq
249000000 GHz

LgAv

CF Step
3.00000000 hHz
Auto hdan|

M1 s2
S3 FC

AR
aff}:

FTun
Swp

Start 2.460 000 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.490 000 GHz
Sweep 1.067 ms (2001 ps)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 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 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

8PSK (EDR) 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 1.645 15 0.247 0.4 -0.153
DH5 2.891 10 0.289 0.4 -0.111
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

PULSE WIDTH - DH1

PULSE WIDTH — DH1
- Agilent 10.09:52 Mar 13, 2013

R T |FrquChanneI |

Ref 20 dBm Atten 20 dB

ANkl 385 ps

1.17 dB

#Peak |

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

LgAv

CF Step

1.00000000 hHz
Auto

Ilan)

W1 s2
S3 VSl il
AA

off):

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)

Freq Offset
ar|| 0.00000000 Hz

Signal Track
Off

—

On

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1

- Agilenf 10:14:585 Mar 13, 2013

|FrequhanneI |

Ref 20 dBm Atten 20 dB

#Peak
Log

10
dB/

Offst
16

dB

LgAv

W1 52
S3 FS

Center Freq
2.44100000 GHz

Start Freq
244100000 GHz

Stop Freq
244100000 GHz

AR
aff}:

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz '
Sweep 3.16 s {1001 pts)

CF Step

1.00000000 hHz
Auto

Fraq Offset
0.00000000 Hz

Signal Track
off

Cn

Iilan)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

PULSE WIDTH — DH3

PULSE WIDTH — DH3
e Agilent 10.09:16 Mar 13, 2013

R T |FrquChanneI |

Ref 20 dBm Atten 20 dB

#Feak

A Mkrl 1.645 ms Contor F
enter Fred
1.41 dB 2.44100000 GHz

Start Frag
244100000 GHz

Stop Freq
244100000 GHz

CF Step

LgAv

1.00000000 hHz
Auto hdan|

W1 s2
S3 VShALld iy
AA

off):

Freq Offset
sl 000000000 Hz

FTun

Signal Track
On Off

Center 2.441 000 GHz

Span 0 Hz ‘
Res BW 1 MHz #WBW 1 MHz Sweep 7 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
- Agilent 101545 Mar 13, 2013

R T |FrequhanneI |

Ref 20 dBm Atten 20 dB

#Peak
Log

Center Freq
2.44100000 GHz

10
dB/

Offst
16

Start Freq
244100000 GHz

dB

Stop Freq
244100000 GHz

LgAv

W1 52
S3 FS

CF Step
S| 1.00000000 kHz
Auto hdan|

AR
aff}:

Fraq Offset
0.00000000 Hz

FTun

Signal Track
On Oif

Center 2.441 000 GHz

Span 0 Hz ' ‘
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s {1001 pts)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

PULSE WIDTH — DH5

PULSE WIDTH — DH5

- Agilent 10:08:41 Mar 13, 2013

RT

|FrquChanneI |

Ref 20 dBm

Atten 20 dB

A Mkrl 2891 ms
075 dB

#Feak

Py ...‘ praT

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

LgAv

CF Step
1.00000000 hHz
Auto hdan|

W1 s2
S3 VSk

AR
off):

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 7 ms (1001 pts)

Freq Offset
Wl 000000000 Hz

Signal Track
On Off

—

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

- Agilent 10:16:59 Mar 13, 2013

R T

|FrequhanneI |

Ref 20 dBm

Atten 20 dB

#Peak
Log

10
dB/

Offst
16

dB

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

LgAv

CF Step
1.00000000 hHz
Auto hdan|

W1 52
S3 FS

AR
aff}:

FTun

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz '
Sweep 3.16 s {1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 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 10.63 30 -19.37
Middle 2441 11.66 30 -18.34
High 2480 11.72 30 -18.28
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

OUTPUT POWER

PEAK POWER LOW CH
s Agilent 10:33:27 Mar 13, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.401 76 GHz
10.63 dBm

#Peak

LgAv

Center Freq
240200000 GHz
Start Freq
239700000 GHz
Stop Freq

2 40700000 GHz

CF Step
1.00000000 hHz
At hdan|

M s2
S3 FC

AA
of):

FTun
#Swp

Center 2.402 00 GHz
#Res BW 3 MHz

ZVBW 3 MHz

Span 10 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PEAK POWER MID CH
@ Agilent 10:33:47 Mar 13,2013

R T

Freg/Channel

Ref 20 dBm Atten 20 (B

Mkr1 2.440 77 GHz
11.66 dBm

#Peak
Log

10
dB/

Center Freg
244100000 GHz
Start Freq
243600000 GHz
Stop Freqg

2 44600000 GHz

CF Step
1.00000000 MHz
Auto hdan|

M s2
S3 FC

A
oif):

FTun
#Swp

Center 2.441 00 GHz

#Res BW 3 MHz #VBW 3 MHz

Span 10 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

PEAK POWER HIGH CH

e Agilent 10:34:113 Mar 13, 2013 R T |FrequhanneI |
Mkr1 2.479 96 GHz

Ref 20 dBm Atten 20 dB 11.72 dBm_|| _ Center Freq

P eak 248000000 GHz

Log

10 Start Frag

B/ 247500000 GHz

Offst

16

B Stop Freqg
2.48500000 GHz

CF Step
1.00000000 MHz
LgAv Auto tlan

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

m(f}: .
FTun Signal Track
#Swp on Off

Center 2.480 00 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

7.2.6. AVERAGE POWER
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 17.1 dB (including 16.4dB directional pad and .7 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 7.30
Middle 2441 8.30
High 2480 8.50

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-210 A8.5
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

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: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 10:27:22 Mar 13, 2013 R T

Mkr1 2.400 00 GHz
-30.13 dBm

Frag/Channel
Ref 20 dBm

Center Freq
#Peak ‘ 240000000 GHz
Log
10 Start Freqg
dB/ ‘ 239500000 GHz

Stop Freq
2.40500000 GHz

Atten 20 dB

(IB;II CF Step
1.00000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC : 0.00000000 Hz
AA

off):
=50k
#Swp

Signal Track
On Off

Span 10 MHz ‘
Sweep 1 ms (1001 pts)

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

LOW CHANNEL SPURIOUS
e Agilent 10:32:10 Mar 13, 2013 R T

Mki2 24831 GHz
44.63 dBm

Freg/Channel

Center Freg
13.0150000 GHz

Ref 20 dBm
#Peak
Log

10 Start Freq
dB/ 30.0000000 MHz

Atten 20 (B

Stop Freqg
26.0000000 GHz

<

CF Step
259700000 GHz
Auto hdan|

dBm
LgAv

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Marncer Trace

X Pz

Span 25.97 GHz
Sweep 2.482 s (1001 pts) 0 g&%ﬁg SHeE
Amplitude ’

510 dBm
-43.63 dBm

1 o
z o

2303 GHz
24.331 GHz

Signal Track
On Off

|
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 10:27:54 Mar 13, 2013 R T

Mkr1 2.441 15 GHz
8.86 dBm

Frag/Channel
Ref 20 dBm

Center Freq
#Peak ‘ 244100000 GHz
Log
10 Start Freqg
dB/ ‘ 2 43600000 GHz

Stop Freq
2.44600000 GHz

Atten 20 dB

(IB;II CF Step
1.00000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

off):
=50k
#Swp

Signal Track
On Off

Span 10 MHz ‘
Sweep 1 ms (1001 pts)

Center 2.441 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

MID CHANNEL SPURIOUS
e Agilent 10:31:07 Mar 13, 2013 R T

Mki2 24935 GHz
44.24 dBm

Freg/Channel

Center Freg
13.0150000 GHz

Ref 20 dBm

#Peak I
Log [
10 Start Freq
dB/ 30.0000000 MHz

Atten 20 (B

Stop Freqg
||| 25.0000000 GHz

CF Step
259700000 GHz
Auto hdan|

dBm
LgAv

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz
Sweep 2.482 s (1001 pts)

Marncer Trace

X Pz

Amplitude

Freq Offset
0.00000000 Hz

1 o
z o

2445 GHz
24935 GHz

511 dBm
-43.24 dBm

Signal Track
On Off

|

Page 54 of 86

UL CCS FORM NO: CCSUP4701G
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
o Agilent 10:28:43 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.483 50 GHz Conter
efner Fred
Eef ?0 dBm Atten 20 dB -35.22 dBm 2 AREA0000 GHa
#Peak
Log
10 Start Freqg
dB/ 247850000 GHz

Stop Freq
2.48850000 GHz

(IB;II CF Step
B 1.00000000 tHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

afl: Signal Track
50K ignal Trac
#Swp On of

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

HIGH CHANNEL SPURIOUS
i Agilent 10:30:02 Mar 13, 2013 R T |Freg/Channel

Mkr2 25.065 GHz

Center Freq
Ref20 dB Atten 20 dB 4411 dB
#Poak [—— e M 130150000 GHz

Log

Start Freq
30.0000000 MHz

Stop Freqg
||| 25.0000000 GHz

dBm CF Step

259700000 GHz
Auto hdan|

Center 13.015 GHz Span 25.97 GHz Freq Offset
#Res BW 100 kHz #JVBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
tater Trace > Pz Amplitude

1 (1 2471 GHz 779 dBm
2 (1 25,065 ¢Hz 4411 dBm

LgAv

Signal Track
On Off

|
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
e Agilent 09:67:57 Mar 13, 2013 F T |Freg/Channel

Mkr1 2.400 000 GHz Conter
; efner Fred
Eef ?0 dBm Atten 20 dB 49.92 dBm 2 40000000 GHz
#Peak
Log
10 Start Freq
dB/ 235500000 GHz

Stop Freq
2.40500000 GHz

(IB;II CF Step
1.00000000 tHz
LgAv Auto Ilan

M1 s2 Freq Offset
S3 FC mé 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.400 000 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

HIGH BANDEDGE WITH HOPPING ON
% Agilent 10:01:53 War 13, 2013 R T |Freg/Channel

Mkr1 2.483 500 0 GHz Center F

4 enter Freq
Bef ?0 dBm Atten 20 (B -56.48 dBm 5 4B350000 GHz
#Peak
Log
10 Start Freg
dB/ 2476500000 GHz
Offst
16
dB Stop Freq
oI 2.49100000 GHz

109
dBm CF Step

1.40000000 MHz
LgAv Auto Man

M1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA
off): )
ETun Signal Track
On off

Swp

Center 2.483 500 0 GHz Span 15 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms {2001 pts)
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. 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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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

- Agilenf 08:45:49 Mar 28, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.374 93 GHz
51.76 dByv

#Feak

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

CF Step
8.00000000 hHz
Auto hdan|

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

LOW CHANNEL RESTRICTED, AVG, HORIZ
i Agilent 08:47.08 Mar 28, 2013

R T

|FrequhanneI |

Ref 100 dBpY

#Atten 0 dB

Mkr1 2.375 07 GHz
41.11 dBpv

#FPeak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
235000000 GHz
Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBuv

Lo

CF Step
2.00000000 MHz
Auto hdan|

51 M2
33 FS

Swep

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U14916-6
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DATE: MARCH 30, 2012

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 08:40:22 Mar 25, 2013 R T

Frag/Channel

Mkri1 2,374 93 GHz

Ref 100 dBpY #Atten 0 (B 52.49 dByv

#Peak

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

CF Step
5.00000000 hWHz
At hdan|

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz

#WBW 1 MHz Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, VERT

4 Agilent 08:41:33 Mar 28, 2013 R T

|FrequhanneI |

Mkr1 2.375 07 GHz

Ref 100 dBpY #Atten 0 B 41.75 dBpv

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
2.35000000 GHz

54.0
dBuv

Loy

CF Step
800000000 MHz

Auto hdan|

31 M2
33 FC

(i)

FTun

Swep

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz

#VBW 10 Hz Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 59 of 86

UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

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

FORM NO: CCSUP4701G
FAX: (510) 661-0888



REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

o Agilent 05:60:31 Mar 28, 2013 F T |Freg/Channel

Mkr1 2.496 975 0 GHz Corter F
efner Fred
Ref 100 dBpY #Atten 0 (B 51.98 dBpY 2 49175000 GHz
#Peak
Log
10 Start Freqg
dB/ 248350000 GHz

Stop Freq
250000000 GHz

CF Step
Sl 1 6000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

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

HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 08:51:23 Mar 28, 2013 R T |Freg/Channel

Mkr1 2.500 000 0 GHz Certor F
enter Freq
Ref 100 dBpv #htten 0 B 39.90 dBpY 5 49175000 GHz
#Peak
Start Freqg
2 45350000 GHz

Stop Freq
2.A0000000 GHz

CF Step
165000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
On 0Off

Swp

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: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 08:54:40 Mar 25, 2013

R T

Frag/Channel

Ref 100 dBpY #Atten 0 dB

Mkr1 2.483 720 0 GHz
55.590 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 1 MHz

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

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

HIGH CHANNEL RESTRICTED, AVG, VERT
5 Agllent 08:55.24 Mar 28, 2013

R T

Freg/Channel

Ref 100 dBpv #htten 0 dB

Mkr1 2.499 945 0 GHz
41.08 dBpv

#Peak
Log

10
dB/

Center Freg
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg

2 50000000 GHz

CF Step
165000000 MHz
Auto hdan|

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz

Sweep 1.287 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HARMONICS AND SPURIOUS EMISSIONS

LOW HORIZONTAL

UL Fremont,5m Chomker B 28 Mor ZB13 16:23. 34

1y

Rodioted Emizsions
Project 13014916

Compang Name | LG

Mode! / Config:LG-M5659
MDdeITxJ BTJ GFSK, Low Ch
Test ByiMona Hua

oe)
=

~
s}

)]
=)

)]
=]

dElulalts/meter] Horizontal

I
[&N]

03]
&)

Freguency [MH=]

Forge (MHz] Det REW LBN / fvg Typ Sueep Pts 45psdode  Lobel Rarge [z Det  REW VB / fvg Typ Sieep Pts  fapsitode  Lobel
1 BB | SRR PEAE I 30/ logPur Qlideo)  Auto/Cpled 4688 1MATH Hor izor

File: GFSK lau.DAT

Horizontal 1000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
1 2431.177 41.28 PK 324 -35 4.7 0.9 44,28 74 -29.72 100 Horz
2 6792.656 37.05 PK 35.8 -35 8.5 0.2 46.65 74 -27.35 200 Horz
3 9926.805 34.67 PK 37.7 -34.9 10.4 0.4 48.27 74 -25.73 100 Horz

Harizontal 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB({uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuv) Detector [dB/fm] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
4 17784.108 23.04 PK 42.2 -31.4 14.7 0.6 45,14 74 -24.86 100 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

LOW VERTICAL

UL Fremont,S5m Chamber B 28 Mar 2813 16:23:34
' ' ‘ Radiaoted Emissians

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
MDdBITx, BT, GFSK, Low Ch
Test ByiMona Hua

114

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW W 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: GFSK low.DAT

Vertical 1000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 2401.443 41.15 PK 32.3 -35 4.6 0.9 43.55 74 -30.05 200 Vert
6 6363.727 36.22 PK 36 -35 8.2 0.2 45.62 74 -28.38 100 Vert
7 9977.767 34.95 PK 37.8 -34.9 10.4 0.6 48.85 74 -25.15 100 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160 BRF dB{uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
3 17828.086  22.38 PK 42.2 -31.3 14.7 0.6 48.58 74 -23.42 2000 Vert
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

MID HORIZONTAL

UL Fremont,S5m Chamber B 28 Mar 2813 16:82:21
' ' ‘ Radiaoted Emissians

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, GFSK, Mid Ch
Test ByiMona Hua

114

0
]

~J
[N

9]}
]

I
(&S]

dB(ulalts/meter) Harizontaol
(o)
[aN]

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW\BW 7 fvg Typ Sueep Pts  45psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel
11 Bge-|aea I A/ futadCpled 4088 1/ Hor izor

File: GFSK nid.DAT

Horizontal 1000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading Ant Factor Preamp  Factor T160BRF dB{uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dBfm] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
1 2452.411 41.61 PK 324 -35 4.7 0.9 44.61 74 -29.39 200 Horz
2 7323.507 38.12 PK 35.9 -35 8.9 0.2 45.12 74 -25.88 100 Horz
3 8465.901 36.93 PK 36.2 -35.2 9.6 0.2 47.83 74 -26.17 200 Horz

Horizontal 10000 - 12000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
a4 17528.036  23.17 PK 42.2 -31.3 14.8 0.6 49.47 74 -24.53 200 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

MID VERTICAL

UL Fremont,S5m Chamber B 28 Mar 2813 16:82:21
' ' ‘ Radiaoted Emissians

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, GFSK, Mid Ch
Test ByiMona Hua

114

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW \BW 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: GFSK nid.DAT

Vertical 1000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading Ant Factor Preamp  Factor T160BRF dB{uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dBfm] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 2439.67 42,81 PK 324 -35 4.7 0.9 45.81 74 -28.19 200 Vert
6 6652.511 36.82 PK 35.8 -35 8.4 0.3 46.32 74 -27.68 200 Vert
7 9973.52 35.76 PK 37.8 -34.9 10.4 0.6 49,66 74 -24.34 200 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading Ant Factor Preamp  Factor T160 BRF dB(uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
8 17864.068  22.72 PK 42.2 -31L.3 14.8 0.6 49.02 74 -24.98 200 Vert
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HIGH HORIZONTAL

UL Fremont,S5m Chamber B 29 Mar 2813 B8 34 48

114

Radiaoted Emissians

H H : Froject 13014916
184 Com;cmg Haome ' LG
H H : Madel / Contig: LG-M3659
; ; ; Made: Tx, BT, GFSK, High Ch
9 Test ByiMona Hua

24

76

dB(ulalts/meter) Harizontaol

Frequemncy [MH=]

Fonge [HHz] Det  REW \BW 7 fvg Typ Sueep Pts  45psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel
11 Bge-|aea FEAK I 3/ LogPur (idea)  AutadCpled 4082 17MNEH Hor izor

File: GFSK high.DAT

Horizontal 1000 - 13000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB{uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
1 2439.67 41.16 PK 324 -35 4.7 0.9 44,16 74 -29.84 131 Horz
7438.171 39.41 PK 36 -35 8.9 0.3 49.61 74 -24.39 131 Horz
9960.779 35.36 PK 37.8 -34.9 104 0.5 49.16 74 -24.84 200 Horz

Horizontal 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading Ant Factor Preamp Factor T160BRF dB{uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuV) Detector [dBfm] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
4 17820.09 22.94 PK 42.2 -314 14.7 0.6 49.04 74 -24.96 100 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HIGH VERTICAL

UL Fremont,S5m Chamber B 29 Mar 2813 B8 34 48

114

Rodioted Emissions
PPDJeDt (13014916

Campany Name: LG

Madel / Contig: LG-M3659
Made: Tx, BT, GFSK, High Ch
Test BgIMDHG Hua

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW W 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: GFSK high.DAT

Vertical 1000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB{uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 23597.202 42,51 PK 32.3 -35 4.6 0.9 45.31 74 -28.69 200 Vert
6 6898.526 37.33 PK 35.9 -35 8.6 0.2 47.03 74 -26.97 200 Vert
7 59852.83 35.33 PK 37.7 -34.9 104 0.4 43.93 74 -25.07 100 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuv/m]- Margin  Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
8 17872.064 22,42 PK 42,2 -31.3 14.8 0.6 48.72 74 -25.28 200 Vert
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 09:06:28 Mar 28, 2013

R T [Freg/Channel

Ref 100 dBpY #Arten 0 dB

#Peak

Wkt 233533 GHe |
4 efner Fred
3142 dBY_ - 25000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
re(l| 5.00000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Swp

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz ‘
Z#WBW 1 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

¥ Agilent 09:07:38 Mar 28, 2013

E T |FrquChanneI |

Ref 100 dBpY #Atten 0 dB

#Feak
Log

kit 237493 G |
enter Fred
3988 dBuv 1 2epnnoo Gz

10
dB/

Offst
11

Start Freq
231000000 GHz

dB
Dl

Stop Freq
2.35000000 GHz

54.0
dBuv

CF Step

Loy

2.00000000 MHz
Auto hdan|

31 M2
33 FS

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swep

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz ‘
#VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 09:11:04 Mar 25, 2013

R T

Frag/Channel

Ref 100 dBpY #Atten 0 dB

Mkri1 2,374 93 GHz
52.97 dByy

#Peak

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

CF Step
5.00000000 hWHz
At hdan|

Swp

Start 2.310 00 GHz

#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, VERT
5 Agilent 09:12:15 Mar 28, 2013

R T

Freg/Channel

Ref 100 dBpv #htten 0 dB

Mkr1 2.375 07 GHz
41.52 dBpv

#Peak
Log

10
dB/

Center Freg
2.35000000 GHz
Start Freq
231000000 GHz
Stop Freqg
239000000 GHz

CF Step
8.00000000 MHz
Auto hdan|

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilenf 09:03:13 Mar 25, 2013

R T

Frag/Channel

Ref 100 dBpY #Atten 0 dB

Mkr1 2.485 947 5 GHz
52.78 dBpYy

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 1 MHz

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

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

HIGH CHANNEL RESTRICTED, AVG, HORIZ
5 Agilent 09.03:47 Mar 28, 2013

R T

Freg/Channel

Ref 100 dBpv #htten 0 dB

Mkr1 2.499 972 5 GHz
40.33 dBpv

#Peak
Log

10
dB/

Center Freg
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg

2 50000000 GHz

CF Step
165000000 MHz
Auto hdan|

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Sweep 1.287 s (601 pts)

Stop 2.500 000 0 GHz

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13U14916-6
FCC ID: ZNFMS659

DATE: MARCH 30, 2012

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 08:55:45 Mar 25, 2013

R T

Frag/Channel

Ref 100 dBpY #Atten 0 dB

Mkr1 2.484 105 0 GHz
54.64 dBpy

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 1 MHz

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

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

HIGH CHANNEL RESTRICTED, AVG, VERT
5 Agllent 08:59.22 Mar 28, 2013

R T

Freg/Channel

Ref 100 dBpv #htten 0 dB

Mkr1 2.499 890 0 GHz
41.46 dBpv

#Peak
Log

10
dB/

Center Freg
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg

2 50000000 GHz

CF Step
165000000 MHz
Auto hdan|

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz

Sweep 1.287 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659
HARMONICS AND SPURIOUS EMISSIONS

LOW HORIZONTAL

UL Fremont,S5m Chamber B 29 Mar 2813 H3:4R0: 13

Radiaoted Emissians

114

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
MDdBITx, BT, BPSK, Low Ch
Test ByiMona Hua

0
]

~J
[N

m)l
J

9]}
]

dB(ulalts/meter) Harizontaol

I
(&S]

o}
i}

Frequemncy [MH=]

Fonge [HHz] Det  REW \BW 7 fvg Typ Sueep Pts  45psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel
11 Bge-|aea FEAK I 3/ LogPur (idea)  AutadCpled 4082 17MNEH Hor izor

File: BPSK low.DAT

Harizontal 1000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160 BRF dB{uVolts/ [dBuV/m]- Margin = Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
1 2435.423 41.67 PK 324 -35 a.7 0.9 44.67 74 -29.33 100 Horz
2 7688.733 36.84 PK 36.2 -35.1 9.1 0.2 47.34 74 -26.66 100 Horz
3 5948.039 34.98 PK 37.7 -34.9 10.4 0.5 45.68 74 -25.32 200 Horz

Horizontal 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading Ant Factor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin  Height
No. {MHz) (dBuV) Detector [dB/fm] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
4 17512.044 23.1 PK 42,2 -3L.3 14.8 0.6 49.4 74 -24.6 100 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

LOW VERTICAL

UL Fremont,S5m Chamber B

29 Mor 2813 B9 :48:13

114

Rodioted Emissions
PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
MDdBITx, BT, BPSK, Low Ch
Test BgIMDHG Hua

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW W 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: BPSK low.DAT

Vertical 1000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160 BRF dB{uVolts/ [dBuV/m]- Margin = Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 2783.662 40.57 PK 32.8 -35.1 5 0.9 44,17 74 -29.83 100 Vert
6 7760.929 36.99 PK 36.2 -35.1 9.1 0.2 47.39 74 -26.61 200 Vert
7 5509.818 35.17 PK 37.7 -34.9 10.4 0.5 48.87 74 -25.13 200 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB{uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
8 17868.006  22.21 PK 42.2 -3L.3 14.8 0.6 48.51 74 -25.49 200 Vert
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

MID HORIZONTAL

UL Fremont,S5m Chamber B

29 Mor 2813 B9 :18:81

114

Rodioted Emissions
PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, 8FSK, Mid Ch
Test BgIMDHG Hua

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dB(ulalts/meter) Harizontaol

o}
i}

Frequemncy [MH=]

Fonge [HHz] Det  REW \BW 7 fvg Typ Sueep Pts  45psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

1 1861 S8 PEAL I 3/ LogPur (Mideo)  Auta/Cpled 4088 1MATH Har izo

File: BPSK nid.DRT

Horizontal 1000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuv/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
1 2439.67 41.43 PK 324 -35 4.7 0.9 44,43 74 -29.57 200 Horz
2 2758,181 40.66 PK 32.8 -35.1 5 0.9 44,26 74 -29.74 200 Horz
3 7705.721 36.38 PK 36.2 -35.1 9.1 0.3 46.88 74 -27.12 100 Horz
4 9731.451 35.35 PK 37.5 -35 10.3 0.6 48,75 74 -25.25 100 Horz

Horizontal 10000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 17600.2 23 PK 42,1 -31.5 14.6 0.5 48.7 74 -25.3 100 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

MID VERTICAL

UL Fremont,S5m Chamber B 29 Mar 2813 #3918 81
' ' ‘ Radiaoted Emissians

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, 8FSK, Mid Ch
Test ByiMona Hua

114

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW W 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: BPSK nid.DRT

Vertical 1000 - 13000MHz
Test Meter Cable E-Fields
Marker Frequency Reading AntFactor Preamp Factor T160BRF dB(uVolts/ [dBuV/m]- Margin Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
6 2435.423 41.79 PK 324 -35 4.7 0.9 44.79 74 -29.21 100 Vert
7 6822.383 36.34 PK 35.8 -35 8.5 0.3 46.54 74 -27.46 200 Vert
8 5965.026 35.23 PK 37.8 -34.9 10.4 0.5 49.03 74 -24.57 100 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields
Marker Frequency Reading Ant Factor Preamp Factor T160BRF dB(uVolts/ [dBuv/m]- Margin  Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
9 17744128  22.81 PK 42,2 -31.4 14.7 0.5 48.81 74 -25.19 200 Vert

Page 75 of 86
UL CCS FORM NO: CCSUP4701G

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HIGH HORIZONTAL

UL Fremont,S5m Chamber B 29 Mar 2813 B8 5642
' ' ‘ Radiaoted Emissians

PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, #FIK, High Ch
Test ByiMona Hua

114

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dB(ulalts/meter) Harizontaol

o}
i}

Frequemncy [MH=]

Fonge [HHz] Det  REW \BW 7 fvg Typ Sueep Pts  45psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Fups/tode
11 Bge-|aea FEAK I 3/ LogPur (idea)  AutadCpled 4082 17MNEH Hor izor

File: BPSK high.DAT

Horizontal 1000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading Ant Factor Preamp Factor T160 BRF dB(uVolts/ [dBuv/m]- Margin  Height
(MHz) (dBuVv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
2435.423 41.17 PK 324 -35 4.7 0.9 44,17 74 -29.83 200 Horz
6087.684 36.53 PK 35.9 -34.9 8 0.2 45.73 74 -28.27 100 Horz
7438.171 39.61 PK 36 -33 8.9 0.3 49,81 74 -24.19 100 Horz
9926.805 35.43 PK 37.7 -34.9 104 0.4 49.03 74 -24.97 200 Horz

Horizontal 10000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading Ant Factor Preamp Factor T160BRF dB{uVolts/ [dBuV/m]- Margin  Height
No. (MHz) (dBuVv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
5 17744128  22.66 PK 42.2 -31.4 14.7 0.5 48.66 74 -25.34 100 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

HIGH VERTICAL

UL Fremont,S5m Chamber B

29 Mor 2813 A8 5642

114

Rodioted Emissions
PPDJeDt (13014916

Campany Name: LG

Made!l / Contig: LG-M3659
Made: Tx, BT, #FIK, High Ch
Test BgIMDHG Hua

0
]

~J
[N

m)l
J

9]}
]

I
(&S]

dBlulolts/meter) Uertical

o}
i}

Frequemncy [MH=]

Fonge [HHz] et REW W 7 fvg Typ Sueep Pts  #5psMode  Lobel Range [Hz] Det  REH  WBW 7 fvg Typ Sieep Pts  Hups/thde  Lobel

File: BPSK high.DAT

Vertical 1000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160BRF dB{uVolts/ [dBuv/m]- Margin  Height
No. (MHz) (dBuV) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
6 2477.852 41.72 PK 32.5 -35 4.7 0.9 44.82 74 -29.18 100 Vert
7 7794.904 36.66 PK 36.2 -35.1 5.2 0.3 47.26 74 -26.74 100 Vert
8 9888.584 34.78 PK 377 -34.9 10.4 0.4 48.38 74 -25.62 200 Vert

Vertical 10000 - 18000MHz
Test Meter Cable E-Fields

Marker Frequency Reading AntFactor Preamp Factor T160 BRF dB(uVolts/ [dBuv/m]- Margin  Height
No. (MHz) (dBuv) Detector [dB/m] Gain[dB] [dB] [dB] meter) Peak (dB) [em] Polarity
9 17680.16 22.95 PK 421 -314 14.7 0.3 48.85 74 -25.15 200 Vert
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,5m Chamber B 28 Mor 2613 13:268:33

=1a)

;Radiated Emissions

| | : : H ; Project 13U14316
75 ; ' ; ; / : |Compaony Nome: LG

: : : : : : i|Medel / Config:LG-MSESS
i {Made: Tx, BT, Worst Cosze, Mid Ch
i|Te=t By:Monag Hua

[E)
[

9]
8]

I
n

L
n

nJ
o

n

dEtulolta/meter) Horizontal

40
Freguerncy L[MH=1

Rarge [HH:] Det REM B/ hug Typ Swep  Pla HupsMode  Lobel|  Rorge (MH:] Dot RBI VB / g Typ Sp Pl tpsfode  Lobel
1:38-1080 PEAR 2k M/ LogPr Qiden)  OB1o/Miz 4080 1A Horizo

Horizontal 30 - 1000MHz
Test Meter Preamp/C E-Fields
Marker Frequency Reading Antenna ableloss dB(uVolt [dBuv/m]- Margin = Height
No. {MHZ) (dBuv) Detector Factor dB/m [dB] sfmeter) QPk (dB) [cm]  Polarity
1 100.7569 44,15 PK 10.3 -28.3 26.15 43.52 -17.37 300 Harz
2 151.4014 44,37 PK 12.3 =277 28.97 43.52 -14.55 200 Haorz
4247364 46.84 PK 16.4 -26.5 36.74 46.02 -9.28 200 Horz
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

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

VERTICAL PLOT

UL Fremont,5m Chamker B 28 Mar 2813 13:20: 33
i i i P {|IRod iated Emis=ions

{Project 13014916

VICompony Noame LG

i[Model / Config:LG-MS653

{Mode: Tx, BT, Worst Cose, Mid Ch
{|Test By:Mona Hua

85

gl
o)

I
(8]

L
o

nJ
o

dB(ulalts/meterl Uerticaol

o

00
Fregquency [MH=]

Rarge (M1 Dot RBI BN/ hvg Typ S Pl dSwpsMode  Lobel| Rorge [fhe] Det RE4 B/ Rug Typ Sweep  Pla Kups/tode  Lobel

File: BT.DAT

Vertical 30 - 1000MHz
Test Meter Preamp/C E-Fields
Marker Frequency Reading Antenna able loss dB(uVolt [dBuV/m]- Margin  Height
No. {MHz) (dBuv) Detector Factor dBf/m [dB] sfmeter) QPk {dB) [em]  Polarity
4 46.9623 49,14 PK 8.9 -28.8 29.24 40 -10.76 200 Vert
5 152.8554 44.1 PK 12.2 -21.7 28.6 43.52 -14.92 200 Vert
6 625.1337 46 PK 19.2 -25.9 39.3 46.02 -6.72 200 Vert
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

9. 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 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

6 WORST EMISSIONS

Project No:13U14916

Client Name:LG
Model/Device:LG-MS659, BT, Worst Case
Test Volt/Freq:115 V AC/60Hz

Test By:Mona Hua

Line-L1.15 - 30MHz
Test Meter T2 ILLLTXT LC Cables CISPR 11/22 . CISPR 11/22 '
X Detector 1&3.TXT  dB(uVolts) Class B Margin Class B Margin
Frequency  Reading (dB) )
(dB) Quasi-peak Average

0.501 44.64 PK 0.1 0 44.74 56 -11.26 -

0.501 31 0.1 0 31.1 - - 46

1.572 39.36 PK 0.1 0.1 39.56 56 -16.44 -
1.572 21.87 0.1 0.1 22.07 - - 46
4.0875 34.55 PK 0.1 0.1 34.75 56 -21.25 -
4.0875 20.34 0.1 0.1 20.54 - - 46
7.5885 35.56 PK 0.1 0.1 35.76 60 -24.24 -
7.5885 18.97 0.1 0.1 19.17 - - 50

Line-1L2 .15 - 30MHz

LC Cables CISPR 11/22 CISPR 11/22
Detector 2&3.TXT  dB(uVolts) Class B Margin Class B Margin

Test Meter T24 1L L2.TXT

Frequenc Readin dB
q v € (dB) (dB) Quasi-peak Average

0.4965 40.56 PK 0.1 0 40.66 56.1 -15.44 - -
0.4965 26.34 0.1 0 26.44 - - 46.1 -19.66
1.7115 35.44 PK 0.1 0.1 35.64 56 -20.36 - -
1.7115 17 0.1 0.1 17.2 - - 46 -28.8
2.445 35.27 PK 0.1 0.1 35.47 56 -20.53 - -
2.445 16.64 0.1 0.1 16.84 - - 46 -29.16
22.137 35.96 PK 0.3 0.2 36.46 60 -23.54 - -
22.137 15.01 0.3 0.2 15.51 - - 50 -34.49

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

LINE 1 RESULTS

UL Fremont, CA CE Rocom 28 Mor 2013 17:81:24
i : A i Conducted RFI Uoltoge

Project Mo:13U14916

Client Nome:LG

Mode | /Device:LG-M3E53, BT, Warst Cose
Test Uolt /Freg: 115 U AC/BBHZ

Test By:Mono Huo

Line-L1 dBuUalts?

\11 H H H H h H h JWJB
Freguency L[MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Swesp Lakel Ronge [MHz] Det  RBUCHZz UBWCHz]  Sweep Labal
I:.15-38 PR/ 18k n/a Aedd Bk Line-L

File: BT Line .DAT
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REPORT NO: 13U14916-6 DATE: MARCH 30, 2012
FCC ID: ZNFMS659

LINE 2 RESULTS

UL Fremont, CA CE Rocom 28 Mor 2013 17:81:24
i : : A i Conducted RFI Uoltoge

Project Mo: 13014916

Client Nome:LG

Mode | /Device:LG-M3B59, BT, Warst Cose
Test Uolt/Freg: 115 U AC/BBHz

Test By:Mona Hua

Line-L2 dBluUolts)

- i i e
Freguerncy L[MH=1

Ronge [MHz] Det RBUCHz] UBWCHz]  Swesp Lakel Ronge CMHz] Det  RBUCHz UBWCHz]  Sweep
I:.15-38 PR/ 18k n/a Aedd Bk Line-L

File: BT Line.DAT
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