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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: CELLULAR/PCS GSM&WCDMA WITH BLUETOOTH&WLAN
MODEL: LG840G
SERIAL NUMBER: 203KPCA156203 (Radiated), 203KPDT156258 (Conducted),
DATE TESTED: APRIL 30 TO MAY 06, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 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:
—7 LA MU
TIM LEE MENGISTU MEKURIA
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 Cellular/PCS GSM&WCDMA Phone with Bluetooth and WLAN capabilities. The
EUT is manufactured by LG electronics Inc.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 11.90 15.49
2402 - 2480 Enhanced 8PSK 11.60 14.45
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of -1.41 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was LG840G-V08i-MAR-21-2012-A
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5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, and Z, and
the worst case among them with an AC Adapter and Headset. After the investigation the worst
case determine to be X orientation with the Headset. Therefore, all final radiated testing was
performed with the EUT in X orientation and Headset.

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

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

SUPPORT EQUIPMENT

RADIATED TESTS SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number
AC ADAPTER LG ELECTRONICS STA-U13WT TA150000001
HEADSET LG ELECTRONICS NA N/A

CONDUCTED TESTS I/O CABLES

/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 DC 1 MINI USB UN-SHELDED 1.0m N/A
2 RF 1 RF SHELDED 0.4m N/A
3 RF 1 SMA SHELDED 0.6 m N/A

RADIATED TESTS I/O CABLES

/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 DC 1 MINI USB UN-SHELDED 1.0m N/A
2 AUDIO 1 MINI JACK UN-SHELDED 1.0m Volume control on cable
TEST SETUP
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CONDUCTED SETUP DIAGRAM FOR TESTS

SPLITER

SPECTRUM
ANALYZER

AC ADAPTER

MAIN POWER SOURCE
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RADIATED SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/12/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01176 08/04/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/15/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 10/06/12
Antenna, Horn, 40 GHz ARA MWH-2640/B 00981 06/14/12
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences JB1 Co1171 01/26/13

Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 11/10/12
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 07/06/12
BT Test set Agilent / HP N4010A N/A 04/22/13

Directional Coupler RF-Lambda RFDC5M06G15 None CNR
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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 = 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 1039 1031.8
Middle 2441 1039 1015.6
High 2480 1040 1033.2
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20 dB BANDWIDTH

BANDWIDTH LOW CH
i Agilent 23.21.00 Apr30, 2012

R T |FrequhanneI |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.40200000 GHz

12014345
Ref 20 dBm Atten 20 dB

#Peak |

Log |

Start Freq
240050000 GHz

Stop Freq
2 40350000 GHz

3 1
10

dB/

Offst

14.7

dB

CF Step
300.000000 kHz
 |ljAuta hdan|

Center 2.402 000 GHz

Span 3 MHz

#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms {1001 pts)

Fraq Offset
0.00000000 Hz

Occupied Bandwidth Occ BYWY % Pwr
1.0004 MHz x 4B

Transmit Freq Ervor 7235 kHz
¥ dB Bandwidth 1.039 MHz

99.00 %
-20.00 dB

Signal Track
On Oif
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BANDWIDTH MID CH
e Agilent 23:22:23 Apra0, 2012 R T |Fre§;‘Channe| I

Center Freq

ChFreg 2441 GHz Trig Free fl 5 44100000 GHz

Occupied Bandwidth I |

| Start Freq
2.43950000 GHz

12014345

Ref 20 dBm Atten 20 dB
#Peak Stop Freq
Log 244250000 GHz

10 . ——
dB/ CF Step

b4

Offst 300.000000 kHz
w7 -~ lauto Mar]

dB

Freq Offset
0.00000000 Hz

Center 2.441 000 GHz Span 3 MHz
#Res BYWW 30 kHz #VBW 100 kHz #Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % [llon off

1.0009 MHz xdB  -20.00 4B

Transmit Freq Errar 503.055 Hz
x dB Bandwidth 1.032 MHz
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BANDWIDTH HIGH CH

e Agilent 23:24:08 Apr30, 2012

R T

[FregiChannel

Ch Freq

2.48 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2 48000000 GHz

12014345
Ref 20 dBm

Atten 20 dB

Start Freq
247850000 GHz

#Peak

<

Stop Freq
2.48150000 GHz

#Res BW 30 kHz

Center 2.480 000 GHz

#YBW 100 kHz

Span 3 MHz

#Sweep 100 ms (1001 pis)

CF Step
300.000000 kHz
uto hila

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
% dB

1.0008 MHz

-6.104 kHz
1.040 MHz

95.00 %
-20.00 dB

Signal Track

On Off
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99% BANDWIDTH

BANDWIDTH LOW CH
i Agilent 23.41.04 Apr30, 2012

R T |FrequhanneI |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.40200000 GHz

12014345

Ref 20 dBm Atten 20 dB

Start Freq
240050000 GHz

#Samp

Log

<

Stop Freq
2 40350000 GHz

10

dB/

Offst

14.7 ML

dB I
- - T__

b

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 100 kHz

#Sweep 100 ms (1001 pts)

Span 3 MHz

CF Step
300.000000 kHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Occupied Bandwidth
1.0318 MHz

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
On Oif

Transmit Freq Ervor
¥ dB Bandwidth

5.585 kHz
1.055 MHz™
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BANDWIDTH MID CH
e Agilent 23:39:55 Apra0, 2012 R T |Fre§;‘Channe| I

Center Freq

ChFreg 2441 GHz Trig Free fl 5 44100000 GHz

Occupied Bandwidth I |

| Start Freq
2.43950000 GHz

12014345

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.44250000 GHz

10 ——
dB/ CF Step

Offst 300.000000 kHz
147 A1 RERTI il | Auto fan

dB L | T LY i _

1 .__.._._r [ N | Uy S | " q . |18 _._..I_..._.... u Freq Oﬁ:Set
Center 2.441 000 GHz Span 3 MHg || 100000000 Hz
#Res BW 30 kHz AVBW 100 kHz  #Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % [llon off

1.0156 MHz xdB  -26.00 dB

Transmit Freq Errar 2.684 kHz
x dB Bandwidth 1.043 MHz*
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BANDWIDTH HIGH CH

e Agilent 23:39:07 Apr30, 2012 R T |FrequhanneI

I I
Ch Freq 2.43 GHz Trig  Free

Occupied Bandwidth I

Center Freq
2 48000000 GHz

| Start Freq
247850000 GHz

12014345

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.48150000 GHz

10
dB/ CF Step
Ofist AL M 300.000000 kHz

Ao lan

Center 2.480 000 GHz Span 3 MHg || 100000000 Hz
#Res BW 30 kHz #VBW 100 kHz  #Sweep 100 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 89.00 % |lon off

1.0332 MHz »dB 2600 dB

Transmit Freq Error -6.158 kHz
% dB Bandwidth 1.056 MHz*
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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

Page 20 of 111

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

d Agilent 01:13:12 May 1, 2012 R T |Freg/Channel

12U14345 4 Mkrl 1.002 WHz Contor F
enter Freq
Ref 20 dB Atten 20 dB 0.11 dB
° m en 244100000 GHz
#Peak = ‘ |
Log & ) N
10 Start Freqg
dB/ 2.43500000 GHz
Ofist
1437
dB Stop Freq
2.44300000 GHz

CF Step
400.000000 kHz
LyhAv Auto tulan|

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
ETun Signal Track
Swp on O

Center 2.441 000 GHz Span 4 MHz ‘
#Res BW 510 kHz VBW 510 kHz Sweep 1 ms (1001 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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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

e Agilent 01:44:27 May 1, 2012 R T |FregiChannel

120143458 Center F
enter Freq

Ref 20 dBm Atten 20 dB

#Peak 244000000 GHz

Log I — .

10 Start Freq

dB/ 239000000 GHz

Offst

14.7

dB Stop Freg
249000000 GHz

CF Step
10.0000000 MHz
LyhAv Auto tulan|

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
ETun Signal Track
Swp on O

Start 2.390 0 GHz Stop 2.490 0 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
¥ Agilent 01:43:50 May 1,2012 R T [Freg/Channel |

12014345 Center F

enter Freq
Ref 20 dBm Atten 20 dB

#Peak | 2.41500000 GHz
T ' | ' Start Freg
2.40000000 GHz
Stop Freq
2.43000000 GHz

CF Step
3.00000000 MHz
Lghv Auto Ilan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)

Swp
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
¥ Agilent 01:43:15 May 1,2012 R T [Freg/Channel |

12014345 Center F

enter Freq
Ref 20 dBm Atten 20 dB

#Peak ‘ | 2.44500000 GHz
| Start Freg
2.43000000 GHz
Stop Freq
2.45000000 GHz

CF Step
3.00000000 MHz
Lghv Auto Ilan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)

Swp
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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

5t Agilent 01:4238 May 1,2012 R T [Freg/Channel |
12014345 Contor
ener Fred
Ref 20 dBm Atten 70 dB
Poak 2 47500000 GHz
o N Start Freg
2 45000000 GHz
Stop Freq
2.49000000 GHz

CF Step
3.00000000 kHz
At hdan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

LyAv

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)

Page 26 of 111
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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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 0.385 33 0.127 0.4 -0.273
DH3 1.642 21 0.345 0.4 -0.055
DH5 2.895 11 0.318 04 -0.082
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH - DH1

PULSE WIDTH — DH1

- Agilent 01:58:07 May 1,2012 R_T [Freg/Channel

12114345 A Mkrl 385 ps Center F
} enter Freq
Ref 20 dBm Atten 20 dB 525 dB 5 44000000 Gits

#Peak

Start Freq
2 44000000 GHz
Stop Freq
2 44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
- Agilent 02:00.07 May 1,2012 R_T_[Freg/Channel |

12114345 Center F
enter Freq
Ref 20 dBm Atten 20 dB
#Peak 244000000 GHz
Start Freq
2 44000000 GHz
Stop Freq
2 44000000 GHz
CF Step
il 1.00000000 WHZ
At hdan|
Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH — DH3

PULSE WIDTH — DH3

- Agilent 01:54:38 May 1,2012 R_T [Freg/Channel

12114345 A Mkrl 1642 ms Center F

i} enter Freq

Ref 20 dBm Atten 20 dB 0.21 dB 5 44000000 Gits
#Peak .
&

Start Freq

2 44000000 GHz

Stop Freq

2 44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 5.24 ms 601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
- Agilent 01:53.06 May 1,2012 R_T_[Freg/Channel |

12014345 Center F

enter Freq
Ref 20 dBm Atten 20 dB

#Peak 2.44000000 GHz
Start Freq
2.44000000 GHz
Stop Freq
2.44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Page 31 of 111
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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH — DH5

PULSE WIDTH — DH5

- Agilent 01:48:25 May 1,2012 R_T [Freg/Channel

12014345 A Mkrl 2895 ms Center F
i enter Freq
Ref 20 dBm Atten 20 dB 1.72 dB 5 44000000 Gits

#Peak 18

Start Freq
2.44000000 GHz
Stop Freq
2.44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
¥ || 0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 15 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
5 Agllent 01:51:35 May 1,2012 R T [ Maker |

12114345

Ref 20 dBm Atten 20 dB Select Marker
#Peak -

Delta Pair
(Tracking Ref)
Ref b

Span Pair

Span Center

Center 2.440 000 GHz Span 0 Hz'
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 11.80 30 -18.20
Middle 2441 11.90 30 -18.10
High 2480 11.50 30 -18.50
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 0.8 dB (including 0.5 dB pad and 0.3 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

DH1
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.30
Middle 2441 11.50
High 2480 11.10
DH3
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.10
Middle 2441 11.40
High 2480 11.00
DH5
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.00
Middle 2441 11.20
High 2480 10.80
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
@ Agilent 23:59:58 May 1, 2012 R T |Freg/Channel

12114345 Mkr1 2.402 15 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 11.14 dBm 5 4000000 G
#Peak
Log |
10 Start Freqg
dB/ 239500000 GHz
Offst
14.7
Stop Freq
2 40500000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LOW CHANNEL SPURIOUS

e Agilent 00:00:52 May 1, 2012 R T |FregfChannel
12114345 Mis2? 4.808 GHz
Ref 20 dBm Atten 20 dB 44.57 dBm
#Peak
Log 1
10 Start Freq
dB/ 30.0000000 MHz

Offst
14.7
Stop Freq
26.0000000 GHz

CF Step
255700000 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace ] Amplitude

1 ) 2303 GHz 10.80 dBm
2 1) 48028 GHz -44.57 dBm Slgnal Track
On Oiff

—

Center Freq
13.0150000 GHz
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
@ Agilent 23:53:27 Apr30,2012 R T |Freg/Channel

12114345 Mkrd 2.441 15 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 11.43 dBm 5 44100000 Gl
#Peak
Log
10 Start Freqg
dB/ 2 43600000 GHz
Offst
14.7
Stop Freq
2 44600000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

MID CHANNEL SPURIOUS

e Agilent 23:54:50 Apr30, 2012 B T [|FregfChannel
12014345 Mkr2 4.886 GHz
Ref 20 dBm Atten 20 dB 46.59 dBm
#Peak Cl
Log E
10 Start Freqg
dB/ 30.0000000 MHz

Offst
14.7
Stop Freq
26.0000000 GHz

CF Step
255700000 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace ] Amplitude

1 ) 2.495 GHz 10,48 dBm
2 1) 43385 GHz -45.59 dBm Slgnal Track
On Oiff

—

Center Freq
13.0150000 GHz
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
e Agilent 23:56:48 Apr30, 2012 R T |FregiChannel

12114345 Mkr1 2.480 14 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 11.00 dBm 5 4350000 Gl
#Peak
Log .
10 Start Freqg
dB/ 2 47850000 GHz
Offst
14.7
Stop Freq
2 48850000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HIGH CHANNEL SPURIOUS
e Agilent 23:58:01 Apr30, 2012 B T [|FregfChannel

12014345 Mkr2 4.964 GHz Corter F

Ref 20 dB Atten 20 dB 49,60 dB enter Freq
o m en M| 13.0150000 GHz

#Peak ql

Log

10 Start Freqg

dB/ 30.0000000 MHz
Ofist

14.7

Stop Freq
26.0000000 GHz

CF Step
255700000 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz AVBW 300 kHz  Sweep 2.482 s {1001 pts) 0 DFDB%%D%ES'?;

Marker Trace ] Amplitude
1 1) 2471 GHz 11.77 dBm
2 1) 4064 GHz -49.60 dBm

Signal Track
On Oiff

—
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
dr Agilent 01:00:21 May 1, 2012 R T |Freg/Channel

120143458 Mkr1 2.40Z 16 GHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 11.20 dBm 5 4000000 G
#Peak N
Log o
10 Start Freqg
dB/ 239500000 GHz
Offst
14.7
Stop Freq
2 40800000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HIGH BANDEDGE WITH HOPPING ON
dr Agilent 00:52:08 May 1, 2012 R T |Freg/Channel

12U14345 Mkr1 2.479 14 GHz Contor F
enter Freq
Ref 20 dB Atten 20 dB 11.06 dB
° m en M| 2 48350000 GH2
#Peak N
Log | o |
10 Start Freqg
dB/ 247850000 GHz
Ofist
1437
Stop Freq
2 48850000 GHz

CF Step
1.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (1001 pts)

Page 44 of 111

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: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 = 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) (kHz) (kHz)
Low 2402 1187.000 1071.000
Middle 2441 1186.000 1101.000
High 2480 1186.000 1096.000

Page 45 of 111

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

TEL: (510) 771-1000

FORM NO: CCSUP4701F
FAX: (510) 661-0888

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



REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

20 dB BANDWIDTH

BANDWIDTH LOW CH
i Agllent 23.28.43 Apr30, 2012

R T |FrequhanneI |

Ch Freg
Occupied Bandwidth

2.402 GHz

Trig  Free

Center Freq
2.40200000 GHz

12014345
Ref 20 dBm

Atten 20 dB

Start Freq
240050000 GHz

#Peak

Log

b

Stop Freq
2 40350000 GHz

10

dB/

Offst

14.7

dB

|

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
#Sweep 100 ms (1001 pts)

CF Step
300.000000 kHz

Auto hdan|

Fraq Offset
0.00000000 Hz

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth
1.1235 MHz

26.597 kHz
1.187 MHz

Dec BWW % Pwr
% dB

99.00 %
-20.00 dB

Signal Track
On Oif
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

BANDWIDTH MID CH
e Agilent 23:27:04 Apr30, 2012 R T |Fre§;‘Channe| I

Center Freq
244100000 GHz

Ch Freg 2441 GHz Trig  Free
Occupied Bandwidth I |

| Start Freq
2.43950000 GHz

12014345

Ref 20 dBm Atten 20 dB
#Peak Stop Freq

Log o i 244250000 GHz
10 |

dB/ CF Step
Offst 300.000000 kHz
147 AUtD Ma

dB

Freq Offset
0.00000000 Hz

Center 2.441 000 GHz Span 3 MHz
#Res BYWW 30 kHz #VBW 100 kHz #Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % [llon off

1.1235 MHz xdB  -20.00 4B

Transmit Freq Errar 20.057 kHz
x dB Bandwidth 1.186 MHz
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

BANDWIDTH HIGH CH
e Agilent 23:26:54 Apr30, 2012 R T |FrequhanneI
|

Center Freq
2 48000000 GHz

Ch Freq 2.43 GHz Trig  Free
Occupied Bandwidth I |

Start Freq
247850000 GHz

12014345

Ref 20 dBm Atten 20 dB

#Peak Stop Freq
2 453150000 GHz

@

CF Step
300.000000 kHz
Ao hdan|

Freq Offset
Center 2.480 000 GHz Span 3 MHg || 000000000 Hz
#Res BW 30 kHz AVBW 100 kHz __ #Sweep 100 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 89.00 % |lon off

1.1232 MHz »dB 2000 dB

Transmit Freq Error 13.799 kHz
% dB Bandwidth 1.186 MHz
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

99% BANDWIDTH

BANDWIDTH LOW CH
i Agllent 23.32.05 Apr30, 2012

R T |FrequhanneI |

Ch Freg
Occupied Bandwidth

2.402 GHz

Center Freq
2.40200000 GHz

Trig  Free

| Start Freq

12014345
Ref 20 dBm

Atten 20 dB

2.40050000 GHz

#Samp

Stop Freq

Log

<

2.40350000 GHz

10

dB/

CF Step

Offst

14.7

300.000000 kHz
Iilan)

dB LA ot P bl |

Fraq Offset

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz 0.00000000 Hz

#Sweep 100 ms (1001 pts)

1

Transmit Freq Ervor
¥ dB Bandwidth

Occupied Bandwidth

.0480 MHz

B8.727 kHz
1.071 MHz™

Signal Track
Oce ByWY % Pwr 22.00 % MNon Off

wdB  -26.00 dB
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

BANDWIDTH MID CH
e Agilent 23:37:26 Apra0, 2012 R T |Fre§;‘Channe| I

Center Freq

ChFreg 2441 GHz Trig Free fl 5 44100000 GHz

Occupied Bandwidth I |

| Start Freq
2.43950000 GHz

12014345

Ref 20 dBm Atten 20 dB

#Samp Stop Freq

L . 2.44250000 GHz
oy N4

10 ———
dB/ H CF Step

Offst i 300.000000 kHz
14.7 T R AL o] PRI L futo Mar

dB LT ol g 1L
I | T ——y 4 aiian Freq Offset

!
Center 2.441 000 GHz Span 3 MH | 000000000 Hz
#Res BW 30 kHz #VBW 100 kHz___#Sweep 100 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % [llon off

1.0507 MHz xdB  -26.00 dB

Transmit Freq Errar 51.005 kHz
x dB Bandwidth 1.101 MHz*
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

BANDWIDTH HIGH CH
e Agilent 23:38:11 Apr30, 2012 R T |FrequhanneI

Center Freq

ChFreq 248 GHz Trig  Free {5 45000000 GHz

Occupied Bandwidth I |

Start Freq
247850000 GHz

12014345

Ref 20 dBm Atten 20 dB

#Samp Stop Freq

Log 2.48150000 GHz

10

dB/ CF Step

Offst el I TF Dot 300.000000 kHz

147 I ¥ i Auto Ian

dB L Ll bt g 1 R IARIRTT | |
| i oyl Freg Offset
000000000 Hz

Center 2.480 000 GHz - Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz  #Sweep 100 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 89.00 % |lon off

1.0538 MHz »dB 2600 dB

Transmit Freq Error 53.039 kHz
% dB Bandwidth 1.096 MHz*
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

dr Agilent 01:37:30 May 1, 2012 R T |Freg/Channel

12114345 & Mkl 1.004 MHz Center F

| enter Freq
Ref 20 dBm Atten 20 dB 0.09 dB 5 44100000 Gl
#Feak
Log
10 Start Freqg
dB/ 243900000 GHz
Offst
14.7
dB Stop Freg

244300000 GHz

CF Step
400.000000 kHz
LyhAv Auto tulan|

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
ETun Signal Track
Swp on O

Center 2.441 000 GHz Span 4 MHz ‘
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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.

Page 54 of 111

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

@ Agilent 01:39:09 May 1, 2012 R T |Freg/Channel

12114345 Center F
enter Freq

Ref 20 dBm Atten 20 dB

#Peak 244000000 GHz

Log

10 Start Freq

dB/ 239000000 GHz

Offst

14.7

dB Stop Freg
249000000 GHz

CF Step
10.0000000 MHz
LyhAv Auto tulan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

ei(f): )
ETun Signal Track
Swp on O

Start 2.390 0 GHz Stop 2.490 0 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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

50 Agilent 014021 May 1,2012 R T [Freg/Channel |
12014345 Contor
ener Fred
Ref 20 dBm Atten 70 dB
Poak | 2 41500000 GHz
Start Freq
2 40000000 GHz
Stop Freq
2.43000000 GHz

CF Step
3.00000000 kHz
At hdan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

LyAv

Swp

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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

55 Agilent 01:4109 May 1,2012 R T [Freg/Channel |
12014345 Contor
ener Fred
Ref 20 dBm Atten 70 dB
Poak | 2 44500000 GHz
Start Freq
2 43000000 GHz
Stop Freq
2 45000000 GHz

CF Step
3.00000000 kHz
At hdan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

LyAv

Swp

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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

5t Agilent 01:4158 May 1,2012 R T [Freg/Channel |
12014345 Contor
ener Fred
Ref 20 dBm Atten 70 dB
Poak ‘ 2 47500000 GHz
Start Freq
2 45000000 GHz
Stop Freq
2.49000000 GHz

CF Step
3.00000000 kHz
At hdan|

V1 52 Freq Offset
S3 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
On Off

LyAv

Swp

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 0.3917 32 0.125 0.4 -0.275
DH3 1.6500 23 0.380 0.4 -0.021
DH5 2.9000 13 0.377 04 -0.023
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH - DH1

PULSE WIDTH — DH1

e Agilent 020844 May 1, 2012 R_T |Freg/Channel

12114345 A Mkrl 3917 ps Center F
B enter Freq
Ref 20 dBm Atten 20 dB 14.09 dB 5 44000000 Gits

#Peak

Start Freq
2 44000000 GHz
Stop Freq
2 44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
- Agilent 02:10:32 May 1,2012 R_T_[Freg/Channel |

12014345 p—
enter Freq
Ref 20 dBm Atten 20 dB
Lo 2.44000000 GHz
Start Freq
NI 2.44000000 GHz

Stop Freq
2.44000000 GHz

CF Step
TTTIN 1.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)

Page 61 of 111
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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH — DH3

PULSE WIDTH — DH3

- Agilent 02:13:32 May 1,2012 R_T [Freg/Channel

12114345 A hkrl  1.65 ms Center F
B enter Freq
Ref 20 dBm Atten 20 dB 34.00 dB 5 44000000 Gits
#Peak
1K
e
Start Freq
2 44000000 GHz
Stop Freq
2 44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 5 ms (601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
- Agilent 02:11:23 May 1,2012 R_T_[Freg/Channel |

12014345 Center F

enter Freq
Ref 20 dBm Atten 20 dB

#Peak 2.44000000 GHz
Start Freq
' [ll| 244000000 GHz
— Stop Freq
2.44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

PULSE WIDTH — DH5

PULSE WIDTH — DH5

- Agilent 02:16:47 May 1,2012 R_T [Freg/Channel

12114345 4 MkrT 29 ms Center F
enter Freq
Ref 20 dBm Atten 20 dB 0.44 dB 5 44000000 Gits
#Peak
1E
[+
Start Freq
2 44000000 GHz
Stop Freq
2 44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
Haftegl| 000000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
e Agilent 021644 May 1, 2012 R_T [FregiChannel |

12014345 Center F

enter Freq
Ref 20 dBm Atten 20 dB

#Peak 2.44000000 GHz
Start Freq
2.44000000 GHz
Stop Freq
2.44000000 GHz

CF Step
1.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.440 000 GHz Span 0 Hz' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 11.50 30 -18.50
Middle 2441 11.60 30 -18.40
High 2480 11.20 30 -18.80
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 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 0.8 dB (including 0.5 dB pad and 0.3 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

DH1
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.90
Middle 2441 9.10
High 2480 8.80
DH3
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.00
Middle 2441 9.00
High 2480 8.70
DH5
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.90
Middle 2441 9.10
High 2480 8.70
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
@ Agilent 00:03:19 May 1, 2012 R T |Freg/Channel

12114345 Mkr1 2.402 01 GHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 8.83 dBm 5 4000000 G

#Peak

Log

10 Start Freqg

dB/ 239500000 GHz

Offst

14.7

dB Stop Freg

DI 2 40500000 GHz

11.2
dBm CF Step

1.00000000 kHz
#PAVQ Auto M_a

V1 52 Freq Offset
83 FC : 0.00000000 Hz
A

ei(f): )
{50k Signal Track
Swp on O

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LOW CHANNEL SPURIOUS

e Agilent 00:04:32 May 1, 2012 R T |FregfChannel
12114345 Mis2? 4.808 GHz
Ref 20 dBm Atten 20 dB 48.64 dBm
#Peak
Log
10 Start Freq
dB/ 30.0000000 MHz

Ofist

14.7
4B Stop Freq
DI 25.0000000 GHz

-11.2 G

dBm CF Step
255700000 GHz

#PAvg Auto M_a

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace ] Amplitude

1 ) 2303 GHz 5.12 dBm
2 1) 48028 GHz -42.64 dBm Slgnal Track
On Oiff

—

Center Freq
13.0150000 GHz

Page 70 of 111

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
@ Agilent 00:08:30 May 1, 2012 R T |Freg/Channel

12114345 Mkr1 2.441 15 GHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 9.14 dBm 5 44100000 Gl

#Peak

Log

10 Start Freqg

dB/ 2 43600000 GHz

Offst

14.7

dB Stop Freg

DI 2 44600000 GHz

109
dBm CF Step

1.00000000 kHz
#PAVQ Auto M_a

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp on O

Center 2.441 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

MID CHANNEL SPURIOUS

e Agilent 00:08:02 May 1, 2012 R T |FregfChannel
12114345 Mis2? 4.886 GHz
Ref 20 dBm Atten 20 dB 50.36 dBm
#Peak
Log
10 Start Freqg
dB/ 30.0000000 MHz

Ofist

14.7

4B Stop Freq

DI 26.0000000 GHz

-10.9 o I

dBm CF Step
2.58700000 GHz

#PAvy Auto Man

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace ] Amplitude

1 ) 2.495 GHz 552 dBm
2 1) 43385 GHz -60.36 dBm Slgnal Track
On Oiff

—

Center Freq
13.0150000 GHz
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
dr Agilent 00:10:13 May 1, 2012 R T |Freg/Channel

12114345 Mkr1 2.480 14 GHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 8.70 dBm 5 4350000 Gl

#Peak

Log

10 Start Freqg

dB/ 2 47850000 GHz

Offst

14.7

dB Stop Freg

DI 2 48850000 GHz

11.3
dBm CF Step

1.00000000 kHz
#PAVQ Auto M_a

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp on O

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HIGH CHANNEL SPURIOUS
e Agilent 00:11:55 May 1, 2012 R T |FregfChannel

12014345 Mkr2 4.964 GHz Conter F
Ref 20 dBm Atten 20 dB 51.84 dBm enter Freq
#Peak By 13.0150000 GHz

AY

Log

10 Start Freqg
dB/ 30.0000000 MHz

Ofist

14.7
4B Stop Freq
DI 25.0000000 GHz

-3 ' CF Step

dBm
255700000 GHz
#PAvy Auto Man

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 0.00000000 Hz
Marker Trace ] Amplitude

1 1) 2471 GHz 7.0z dBm
2 1) 4064 GHz -51.84 dBm S|gna| Track
On Oiff

—
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
@ Agilent 00:31:07 May 1, 2012 R T |Freg/Channel

12114345 Mkr1 2.403 01 GHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 8.90 dBm 5 4000000 G

#Peak

Log

10 Start Freqg

dB/ 239500000 GHz

Offst

14.7

dB Stop Freg

DI 2 40500000 GHz

1141
dBm CF Step

1.00000000 MHz
LyAv Auto lan

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp on O

Center 2.400 00 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HIGH BANDEDGE WITH HOPPING ON
e Agilent 00:44:25 May 1, 2012 R T |FregiChannel

12114345 Mkr1 2.479 00 GHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 8.79 dBm 5 4350000 Gl

#Peak

Log *

10 Start Freq

dB/ 2 47850000 GHz

Offst

14.7

dB Stop Freg

DI 2 48850000 GHz

11.2
dBm CF Step

1.00000000 MHz
LyAv Auto lan

V1 52 Freq Offset
83 FC 0.00000000 Hz
AR

ei(f): )
{50k Signal Track
Swp on O

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 09:40.08 May B, 2012 R T [Freq/Channel |

Project: 121014354 Mkr1 2.387 97 GHz Center F
enter Freq

Ref 100 dBpY #Atten 0 dB 48.69 dByv 5 S000000 G

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

5.99

dB Stop Freqg

DI 2.39000000 GHz

740
dBy 1 CF Step

<] 5.00000000 hHz
[ Ao Ilan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 09:40:42 May 6, 2012 R T |FregfChannel

Project: 121114354 Mkr1 2.390 00 GHz Center F
enter Freq

Ref 100 dBp/ ##tten 0 dB 36.17 dBp 5 SEAD0A00 G

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

599

4B Stop Freq

bl 239000000 GHz

54.0
dBy CF Step

5.00000000 MMHz
L Auto Man
1

51 V2 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 6.238 s (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
@ Agilent 09:25:11 May B, 2012 R T |Freg/Channel

Praject: 12114354 Mkr1 2.386 80 GHz Center F
enter Freq

Ref 100 dBp #Atten 0 dB 48.34 dBpY' 5 000000 G

#Feak

Log

10 Start Freqg

dB/ 231000000 GHz

Offst

5.99

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 (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 09:25:53 May 6, 2012 R T |FregfChannel

Project: 121114354 Mkr1 2.389 92 GHz Center F
enter Freq

Ref 100 dBp/ ##tten 0 dB 35.96 dBp 5 SEAD0A00 G

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

599

4B Stop Freq

bl 239000000 GHz

54.0
dBy CF Step

5.00000000 MMHz
L Auto Man
1

51 V2 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 6.238 s (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 09:47:46 May B, 2012 R T

Project: 121014354 Mkr1 2.483 7310 GH:z
Ref 100 dBpv #htten 0 dB 51.94 dByv
#Feak
Log
10
dB/

Clear Write

Offst
6.37

dB M Hold

DI
740
By [©

[

lin Hold

21 w2
53 FC

=(f):
FTun
Swip

Start 2.483 500 0 GHz Stop 2.500 D00 D GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)

Page 82 of 111

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: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 09:48:112 May 6, 2012

R T

Project: 121014354
Ref 100 dBpY

#Atten 0 dB

Mkr1 2.483 500 0 GHz
37.98 dBpY

#Peak
Log

10
dB/

Clear Write

Ofist
6.37

dB
DI

Mlax Hold

54.0
dBypy

Loy

hin Hold

31 W2

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 0000 GHz
Sweep 1.2687 s (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
dr Agilent 10:03:.07 May 7, 2012 R T |Freg/Channel

Praject: 12114354 Mkr1 2.483 516 5 GHz Center F
enter Freq

Ref 100 dBp #Atten 0 dB 49.51 dBpY' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

6.37

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 (1001 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 10:03:27 May 7, 2012

R T

Freg/Channel

Project: 121014354

Ref 100 dBpY #Atten 0 dB

Mkr1 2.483 500 0 GHz
37.55 dBpY

#Peak
Log

10
dB/

Ofist
6.37

dB
DI

Center Freq
249175000 GHz
Start Freq
248380000 GHz
Stop Freq

2 50000000 GHz

54.0
dBypy

Loy

CF Step

1.65000000 hHz
Auto Man

31 W2

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.2687 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

MENGISTU MEEURIA
05/06/12

12014354

LG ELECTRONICS
FCC PART 15C

TX, GFSKE MODE

MMeasurement Frequency Amp  Preamp Gain

Dhistance to Antenna D Corr Distance Correct to 3 meters
Analvzer Reading Axvg Average Fizld Strength @ 3 m
Antenna Factor Peak  Caleulated Peak Fizld Strength
Cable Loss High Pass Filter

Axrzrage Field Strength Limit
Paak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Read
dBuV

D Corr; Flir

sk| 5

Margin;
dB

Ant. Pol.
VH

Low Chan

4.804

47.6

4,804

40.6

7.206

37.3

7.206

4.804

43.6

4,804

hithithithnithith

36,2

7.206

6.4

7.206

o il 1 i i i i i
ok P e (e (B B

LU ]

f=ri= = = e ]

Mid Chan;

4,882 3.0

4.882 3.0

7.313 3.0

7.313 3.0

4,882 3.0

oitnninitR

4,882 3.0

7.313 3.0

7.313 3.0

s it il it i s i
ok P e (e [ [

ithith

=== = R

High Channel

4.960

4.960

T.440

T.440

hitnith:itn

8,910

8.920

4.960

4.960

T.440

T.440

fa it i i i (e s [ i i e

wiwiiniiniiniinileiaiiniiniiniin

mithitnignitnitnitnim

==k i e e e o H

Rev. 4.1.2.7

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

Page 86 of 111

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701F

FAX: (510) 661-0888

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



REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 09:38:09 May B, 2012 R T |FregiChannel

Praject: 12U14354 Mkr1 2.316 24 GHz

Center Freg
Ref 100 dBy #Atten 0 dB 48.76 dByv
dpeak [ = 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 (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 09:38:47 May 6, 2012 R T |FregfChannel

Project: 121114354 Mkr1 2.389 84 GHz Center F
enter Freq

Ref 100 dBp/ ##tten 0 dB 36.07 dBp 5 SEAD0A00 G

#Peak

Log

10 Start Freq

dB/ 231000000 GHz

Offst

599

4B Stop Freq

bl 239000000 GHz

54.0
dBy CF Step

8.00000000 MHz
Lo Auto [EN

1]
51 V2 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 6.238 s (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 09:32:15 May B, 2012 R T

Project: 121014354 Mkr1 2.332 96 GHz
Ref 100 dBpv #htten 0 dB 50.31 dBpv
#Feak
Log
10
dB/

Clear Write

Offst
5.99

dB M Hold

DI
74.0
dBuv

[

lin Hold

21 w2
53 FC

=(f):
FTun
Swip

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 09:32:52 May 6, 2012

R T

Project: 121014354
Ref 100 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
35.98 dBpY

#Peak
Log

10
dB/

Clear Write

Ofist
5.99

dB
DI

Mlax Hold

54.0
dBypy

Loy

hin Hold

31 W2

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz |
Sweep 6.238 s (1001 pts)
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 09:49:34 May B, 2012 R T |Freg/Channel

Praject: 12114354 Mkr1 2.483 516 5 GHz Center F
enter Freq

Ref 100 dBp #Atten 0 dB 51.06 dBpY' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

6.37

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 (1001 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HIGH CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 0949051 May 6, 2012

R T

Freg/Channel

Project: 121014354

Ref 100 dBpY #Atten 0 dB

Mkr1 2.483 533 0 GHz
37.95 dBpY

#Peak
Log

10
dB/

Ofist
6.37

dB
DI

Center Freq
249175000 GHz
Start Freq
248380000 GHz
Stop Freq

2 50000000 GHz

54.0
dBypy

Loy

CF Step

1.65000000 hHz
Auto Man

31 W2

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.2687 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
d Agilent 10:01:38 May 7, 2012 R T |Freg/Channel

Praject: 12114354 Mkr1 2.493 647 5 GHz Center F
enter Freq

Ref 100 dBp #Atten 0 dB 49.27 dBpY' 5 49175000 Gl

#Feak

Log

10 Start Freqg

dB/ 2 48350000 GHz

Offst

6.37

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 (1001 pts)
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 10:01:57 May 7, 2012

R T

Freg/Channel

Project: 121014354

Ref 100 dBpY #Atten 0 dB

Mkr1 2.483 533 0 GHz
37.26 dBpY

#Peak
Log

10
dB/

Ofist
6.37

dB
DI

Center Freq
249175000 GHz
Start Freq
248380000 GHz
Stop Freq

2 50000000 GHz

54.0
dBypy

Loy

CF Step

1.65000000 hHz
Auto Man

31 W2

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.2687 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff
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REPORT NO: 12U14354-3
FCC ID: ZNFLG840G

DATE: MAY 07, 2012

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

MENGISTU MEEURIA
05/06/12

13014354

LG ELECTRONICS
FCC PART 15C

TX, 8PSK MODE

Measurement Frequency Amp  Preamp Gain

Distancs to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Averags Fizld Strensth (@ 3 m
Antenna Factor Calevlated Peak Fizld Btrength
Cablz Loss HDF  Hizgh Pass Filter

Average Field Strength Limat
Peak Field Btrength Limit
Margin vs. Awerage Limit
Margin vs. Peak Limit

Read
dBuV

D Corr! Flir

N

Margin

454

37.2

36.8

24.4

4.804

41,

4,804

33.0

T.206

36.3

7.206

3
-3
-3
-3
3
3
3
-3

duithie it
etk e

TiEimimini=ini-

Mid Chan;

4,882

0]

4,882

7.313

7.313

4.882

4.882

7,323

7.323

daidaidaidaida ldo lda ida

thich o tnithith it

b fok RN EERN S P (TR IENR

Himimimisi=i=ie
Ve b e e ) e

High Channel

4.960 3.0

4.960 3.0

.t

T.440 3.0

T.440 3.0

9920 3.0

9.920 3.0

4.960 3.0

4.960 3.0

T.440 3.0

T.440 3.0

9.920 3.0

9.920 3.0

doida ida ldo fda o Ha lathaidaidaida

CheTacEh T IR T R
Y= - PR PR PR Y- R T T P PR

oTimimimimimiaiaieieieig

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont, &m Chamker A 4 Moy 2812 23:89: 248
1 1 1 oo ERadiQted Emissions

{|Project No:12U143%54

YIClient Mome:lLG ELECTRONICS

i Mode | / Device:LG84BG (CELL/PCS PHOME)
i[Config / Other:EUT WITH HEADSET AND AC APAPTER
Test By:M., MEKURIA

[a]
o
c
o
N
[
o
T
E
o
=
3
o
el

Fregquerncy [MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Suweep Label Ronge [MHz] Det  RBUCHz] UBWCHz]  Sueep
|38~ Bad P 1208k 1M fiuto/Coupled  Horizontel

ile: Source.DAT#not scveds
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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

VERTICAL PLOT

UL Fremont, 5m Chamker A 4 May 28012 23:49: 268
i : : o ERadiQted Emissions

{IProject No: 12014354

VICHient Mome:LG ELECTRONICS

{|Mode | / Device:LGB4BG [CELL/PCS PHOME)
{|Config / Other:EUT WITH HEADSET AND AC ADAPTER
i Test By:M. MEKURIA

o]
8]
)
L
]
=
E
~
=
J
4]
el

5L
Frequency L[MH=z]

Ronge [MHz] Dt RBUCHz] LBWCHz]  Susep Label Ronge [MHz] Det RBUCHz] UBWCHz]  Sweep
| ;301 Bad PK 120k IM futo/Coupled  Horizonto

File: Source DAT#not soveds

Page 97 of 111

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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

HORIZONTAL AND VERTICAL DATA

Project No:12U14354

Client Name:LG ELECTRONICS

Model / Device:LG840G (CELL/PCS PHONE)

Config / Other:EUT WITH HEADSET AND AC ADAPTER
Test By:M. MEKURIA

Horizontal 30 - 1000MHz
Test Metgr Detector ZSMHZ-Al.GHz ChmbrA AT243 Sunol dBuV/m CFR 47 Part Margin Height [cm] Polarity
Frequency Reading Amplified.TX [dB]  Bilog.TXT [dB] 15 Class B3m
55.1998 48.57 PK -27.3 7.1 28.37 40 -11.63 400 Horz
56.1691 50.23 PK -27.3 7.1 30.03 40 -9.97 400 Horz
96.1011 43.37 PK -26.9 9.1 25.57 -17.93 200 Horz
187.4021 43.72 PK -26.3 11.3 28.72 -14.78 100 Horz
199.8082 39.52 PK -26.2 12.3 25.62 -17.88 100 Horz
250.014 41.86 PK -25.9 11.5 27.46 -18.54 100 Horz

Vertical 30 - 1000MHz
Test Met'er Detector 25MHz-'1VGHz ChmbrA 'T243 Sunol dBuV/m CFR 47 Part Margin Height [cm] Polarity
Frequency Reading Amplified.TX [dB]  Bilog.TXT [dB] 15 Class B3m
54.0368 50.62 PK -27.3 7.3 30.62 40 -9.38 100 Vert
75.3597 47.87 PK -27.1 8 28.77 40 -11.23 100 Vert
144.7562 38.33 PK -26.6 12.3 24.03 -19.47 100 Vert
187.4021 52.07 PK -26.3 11.3 37.07 -6.43 100 Vert
199.8082 37.11 PK -26.2 12.3 23.21 -20.29 100 Vert
250.014 41.67 PK -25.9 11.5 27.27 -18.73 100 Vert
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

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 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: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

6 WORST EMISSIONS

Project No:12U14354

Client Name:LG ELECTRONICS
Model/Device:LG840G (CELL PHONE)
Test Volt/Freq:115VAC/60Hz

Test By:M. MEKURIA

Line-11.15 - 30MHz
Test Meter T24ILL1.TXT  LCCables CFR 47 Part ) CFR 47 Part 15
X Detector Margin
Frequency Reading (dB) 1&3.TXT (dB) 15 Class BQP Class B Avg
0.1635 49.09 PK 0.1 0 65.3 -16.11 55.3
0.1635 30.23 Av 0.1 65.3 -34.97 55.3
0.186 47.09 PK 0.1 64.2 -17.01 54.2
0.186 28.16 Av 0.1 64.2 -35.94 54.2
0.375 41.26 PK 0.1 58.4 -17.04 48.4
0.375 32.57 Av 0.1 58.4 -25.73 48.4

Line-L2 .15 - 30MHz
Test Meter T24ILL1.TXT LCCables CFR 47 Part . CFR 47 Part 15
i Detector Margin
Frequency Reading (dB) 1&3.TXT (dB) 15 Class B QP Class B Avg
0.168 47.65 PK 0.1 0 65.1 -17.35 55.1
0.168 22.86 Av 0.1 65.1 -42.14 55.1
0.1815 45.76 PK 0.1 64.4 -18.54 54.4
0.1815 23.14 Av 0.1 64.4 -41.16 54.4
0.384 40.01 PK 0.1 58.2 -18.09 48.2
0.384 23.67 Av 0.1 58.2 -34.43 48.2
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REPORT NO: 12U14354-3 DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LINE 1 RESULTS

UL Fremont, CA CE Room 4 Moy 2812 21.37:84
i : P i Conducted RFI Uoltage

Project No:12U14354

Client Neme:LG ELECTRONICS

Made | /Device:LG84BG (CELL PHONED
Test Uolt/Freg: | 15UAC/BHEHz

Test By:M. MEKURIA

dBul Line-L1

i N"

{ H H H [ ;Wb
Freguermcy [MH=]

Renge [HHz] Det REUCHz] UBWCHz]  Sweep Lakel Ronge [MHz] Det  REWCHz] UBWCHz]  Swesp Labal
[:.15-30 PK/A 9k nfa Aefd Bz Line-L1

File: SOURCE.DAT
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REPORT NO: 12U14354-3

DATE: MAY 07, 2012
FCC ID: ZNFLG840G

LINE 2 RESULTS

UL Fremont, CA CE Rcom 4 Moy 2812 21:37:084

Conducted RFI Uoltiage

Project No:i2U14354

Client Mome:LG ELECTROMNICS

Mode | /Device: LGB4BG (CELL PHONE)
Test UD|t/FPeq1115UﬁC/EBHZ

Test By:M. MEKURIA

47 Rote $E e B vy

dBul) Line-LZ2

‘1.

Frequerncy [MH=z=z]

Renge CHHz1 Det  RBUWCHz1 UBWCHz]  Suesp Label Ronge [MHz1
I:.15-38 PEA Ik n'a 1e/4.5kHz Line-Li

Det  RBUCHz] UBWIHz]  Sweep Lakel

ile: SOURCE.DAT
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