FCC CFR47 PART 15 SUBPART E
INDUSTRY CANADA RSS-210 ISSUE 8

CERTIFICATION TEST REPORT
GSM AND WCDMA PHONE WITH BLUETOOTH, NFC, AND WLAN
MODEL NUMBER: E960, LGE960, AND LG-E960

FCC ID: ZNFE960
IC: 2703C-E960

REPORT NUMBER: 12U14580-3

ISSUE DATE: AUGUST 24, 2012

Prepared for
LG ELECTRONICS MOBILECOMM U.S.A., INC.

1000SYLVAN AVENUE
ENGLEWOOD CLIFFS, NEW JERSEY 07632

Prepared by
UL CCS
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

Revision History

Issue
Rev. Date Revisions Revised By
-- 08/24/12 Initial Issue T. LEE

Page 2 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS.....coiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeee e eeeeeeeesenenennnees 6
2. TEST METHODOLOGY ...oitiiiiiiiieiiieiiieireeiisesieesiesessssssessesssessesesssssss ... 7
3. FACILITIES AND ACCREDITATION ....oitiiitiiiiiiiiiiietieeeieeeieeeseeeeeesseesssesseesssessesssseeseesseensseneees 7
4. CALIBRATION AND UNCERTAINTY s 7
4.1. MEASURING INSTRUMENT CALIBRATION ..o 7
4.2, SAMPLE CALCULATION ..ot 7
4.3. MEASUREMENT UNCERTAINTY ..o 7
5. EQUIPMENT UNDER TEST ..ottt seeeseenseesseeeseneseeennnnnnnnnnes 8
5.1. DESCRIPTION OF EUT ..o s 8
5.2.  MAXIMUM OUTPUT POWER ... 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 8
5.4. SOFTWARE AND FIRMWARE ..o s 8
5.5, MODIFICATIONS ... s 8
5.6. MODEL DIFFERNECE ..o s 9
5.7. WORST-CASE CONFIGURATION AND MODE.......ccooii e 9
5.8. DESCRIPTION OF TEST SETUP .....ouiiiiiiiir e 10
6. TEST AND MEASUREMENT EQUIPMENT .....uuutiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiinbiineiineeeneeieeennes 13
7. ANTENNA PORT TEST RESULTS ....oiiiiiiiiiiiiiiiiiiriinriie e 14
7.1. ONTIME, DUTY CYCLE AND MEASUREMENT METHODS .........cccccoiiiiiniiiniiiniinns 14
7.1.1. ONTIME AND DUTY CYCLE RESULTS ..., 14
7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD ..........ccccciiii, 14

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS ABOVE 1
GHz 14

T.1.4.  DUTY CYCLE PLOT S ..ottt e e e e e e e e s 15
7.2. 802.11a MODE IN THE 5.2 GHZ BAND .....ccuuiiiiiie et 16
7.2.1. 26 AB BANDWIDTH ...t ee e 16
7.2.2.  99% BANDWIDTH ... e e e e e e e e eaa s 19
7.2.3.  AVERAGE POWER ...ttt e e e e e 22
7.2.4. OUTPUT POWER AND PPSD ... oot 23
7.2.5. PEAK EXCURSION ..ottt e s e e e et e e e e e e e e eaaa s 28
7.3. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .....ouniiiiiii e 31
7.3.1. 26 dBBANDWIDTH ..ot 31
7.3.2. 99% BANDWIDTH ..ot e e e e e e eaa s 34
7.3.3.  AVERAGE POWER ...t e s 37
7.3.4.  OUTPUT POWER AND PPSD.. .ottt 38
7.3.5.  PEAK EXCURSION ...ttt e e e e e e et e e e e eaa s 43
7.4. 802.11a MODE IN THE 5.3 GHZ BAND .....ccuuiiiiiii et 46
7.4.1. 26 dB BANDWIDTH ...t e e e e e e e e 46
Page 3 of 182
UL CCS FORM NO: CCSUP4701H

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



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012

FCC ID: ZNFE960 IC: 2703C-E960
7.4.2.  99% BANDWIDTH ... e 49
7.4.3.  AVERAGE POWER ...t e 52
7.4.4. OUTPUT POWER AND PPSD... .ot 53
7.4.5. PEAKEXCURSION ...ttt e e e e 57

7.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .....ccoiiiiiii e 60
7.5.1. 26 dB BANDWIDTH ..ot 60
7.5.2. 99% BANDWIDTH ...t e e e 63
7.5.3.  AVERAGE POWER ... .o e 66
7.5.4. OUTPUT POWER AND PPSD.....ccciiiiiiiiiiiiii ettt eeaan e 67
7.5.5.  PEAKEXCURSION ...t ee e 71

7.6. 802.11a MODE IN THE 5.6 GHZ BAND ....coouuiiiii e 74
7.6.1. 26 dB BANDWIDTH ..ot 74
7.6.2.  99% BANDWIDTH ...t e e e e 77
7.6.3.  AVERAGE POWER ... e 80
7.6.4. OUTPUT POWER AND PPSD ... ..coiiiiiiiiiiii ettt 81
7.6.5. PEAKEXCURSION ...ttt e e et e e e aeeearaaa e e e e 85

7.7. 802.11n HT20 MODE IN THE 5.6 GHZ BAND ......coiiiiiiiii e 88
7.7.1. 26 dB BANDWIDTH .....iiiiiiiiiiiieii ittt e e e e e e e e e s st e e e e e e e e aanes 88
7.7.2.  99% BANDWIDTH ...t e e e e ee e e e e 91
7.7.3.  AVERAGE POWER ... .t 94
7.7.4. OUTPUT POWER AND PPSD ... .ottt 95
7.7.5.  PEAKEXCURSION ...ttt e et e e e e e eea e e e e 99

8. RADIATED TEST RESULTS ...ttt e e e e e e e e e e 102

8.1. LIMITS AND PROCEDURE ..ottt e 102

8.2. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHZ BAND.........ccoiiiiiiiiiiiiiiiieee 103

8.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......ccccevtiiiiiiiieeee. 106

8.4. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHZ BAND........ccoiiiiiiiiiiiiiiiineeeee 109

8.5. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHZ BAND ........cccovtiiiiiiiieeee. 112

8.6. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHZ BAND..........cooiiiiiiiiiiiiiieeee 115

8.7. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.6 GHZ BAND .........cccevvviiinineenne. 119

8.8. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHZ BAND.........ucoiiiiiiiiiiiiiiiiieeee 123

8.9. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......ccccovtiiiiinineee. 126

8.10. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHZ BAND .......cccovviiiiiiiiieeieeeeeis 129

8.11. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND .......ccoeeviiiiiiinees 132

8.12. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHZ BAND .......cccooiiiiiiiiiiiiiieeeis 135

8.13. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND ..........coeevvvvennees 139

8.14. WORST-CASE BELOW 1 GHZ ...t a e eeaaees 143

9. AC POWER LINE CONDUCTED EMISSIONS ..o 149

10. DYNAMIC FREQUENCY SELECTION ....ccoiiiiiiiii e 156

10.1. OVERVIEW. ...ttt e e e et s e e e e e e e e et eeeeaeees 156
10.1.1. 11 I TSP UTUUPPPPPRRTPN 156
10.1.2. TEST AND MEASUREMENT SYSTEM ...coiiiiiiiiiiiei e 159

Page 4 of 182
UL CCS FORM NO: CCSUP4701H

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



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012

FCC ID: ZNFE960 IC: 2703C-E960
10.1.38. SETUP OF EUT ..., 162
10.1.4. DESCRIPTION OF EUT ..oiiiiiiiiiiiiieiiiiiiieiieeeeeeeseesseesseesseesseesseeseeessseesseessessennnees 163

10.2. RESULTS FOR 20 MHZ BANDWIDTH ....ccoiii 165
10.2.1. TEST CHANNEL ..o 165
10.2.2. RADAR WAVEFORM AND TRAFFIC .....ooviiiiiiiiiiiiiiiiiiieereeeseesveee e 165
10.2.3. OVERLAPPING CHANNEL TESTS ..., 167
10.2.4. MOVE AND CLOSING TIME ... ..ottt seesneeeseeeseeeseennnnenees 167
10.2.5. NON-OCCUPANCY PERIOD ......ccutiiiiiiiiiiiiiieiieeeiierieesseesseesseessesssseesesessesenee 172

11, SETUP PHOTOS ...ttt a e e e neseaneeeeeees 173

Page 5 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: GSM AND WCDMA PHONE WITHBLUETOOTH, NFC, AND
WLAN
MODEL: E960, LGE960, AND LG-E960
SERIAL NUMBER: 207KUU001162
DATE TESTED: AUGUST 13 TO 24, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 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:

— 7 &n/;; ,fzm?_

TIM LEE CHIN PANG
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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.4-2003, RSS-GEN Issue 3, and
RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
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 BT3.0, 802.11b/g/n 1x1 HT20, GSM/WCDMA 850/1900MHz, Bar Phone with
HOTSPOTS and VOIP supported.

The manufacturer of the radio module is LG.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 13.76 23.77
5180 - 5240 802.11n HT20 12.52 17.86
5260 - 5320 802.11a 12.92 19.59
5260 - 5320 802.11n HT20 11.92 15.56
5500 - 5700 802.11a 12.71 18.66
5500 - 5700 802.11n HT20 11.65 14.62
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a flexible PCB antenna, with a maximum gain of -3.33 dBi.

5.4. SOFTWARE AND FIRMWARE

The kernel version installed in the EUT during testing was 3.0.21 Jh.koo@fanta #1
SMP PREEMPT Tue Jul 17 13:18:23 KST 2012.

The Build number installed in the EUT during testing was geeb_att us-eng 4.0.4 IMM76L
b85552h7e test-keys.

5.5. MODIFICATIONS

A ferrite was added on the Charging Pad’s AC Adapter in order to pass 30-1000MHz emissions
test. Ferrite: Manufacture: TDK, Serial Number: ZCAT 2035-0930.
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5.6. MODEL DIFFERNECE

Models LGE960 and LG-E960 are identical to Model E960 except for model designation.

5.7. WORST-CASE CONFIGURATION AND MODE

For the fundamental investigation, since the EUT is a portable device that has three
orientations; X, Y and Z orientations have been investigated, also with AC/DC adapter, and
earphone, and the worst case was found to be at X orientation with AC adapter and earphone
for both 2.4GHz and 5GHz band.

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected as a worst-case scenario.

Worst-case data rates based on base line measurement are:

For 802.11a mode: 6Mbps
For 802.11n HT20: MCSO
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5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
AC ADAPTER LG ELECTRONICS MCS-01WR RA1Z0051473
HEADSET LG ELECTRONICS NA N/A

AC ADAPTER LG ELECTRONICS WCA-DO1IWT TA170000040
INDUCTIVE CHARGER LG ELECTRONICS WCP-700 A1106WP000029
/O CABLES

1/0 Cable List

Cable (Port # of identical ([Connector |Cable Type Cable Remarks

No ports Type Length (m)

1 DC 1 MINI USB UN-SHELDED [1.0m N/A

2 AUDIO 1 MINI JACK UN-SHELDED ([1.2m N/A

3 DC 1 MINI JACK UN-SHELDED |[1.5m N/A
TEST SETUP
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SETUP DIAGRAM WITH USB CHARGER

AC Adapter

AC Mains
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SETUP DIAGRAM WITH INDUCTIVE CHARGER

INDUCTIVE CHARGER

AC Adapter

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer |Model Asset Cal Due
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 11/11/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 10/06/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01016 02/07/13
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 04/23/13
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/15/12
E-Series Power Sensor 9 kHg~18 GHz |Agilent E9304A 1260847C |05/23/13
P-Series single channel Power Meter |Agilent/ HP N1911A C00963 07/27/13
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Highpass Filter, 7.6 GHz Micro-Tronics |HPM13195 N02682 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 [N02625 12/13/12
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7. ANTENNA PORT TEST RESULTS

7.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period| Duty Cycle| Duty Duty Cycle 1/B
B X Cycle |Correction Factor |(Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.03( 2.13 0.953| 95.3% 0.21 0.493
802.11n HT20 1.89| 1.99 0.950| 95.0% 0.22 0.528

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method VB with Power RMS
Averaging is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

- Agilent 03:51:40 Aug 17, 2012

R T
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DUTY CYCLE 802.11n HT20 MODE

e Agilent 03:55:158 Aug 17, 2012
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7.2 802.11a MODE IN THE 5.2 GHz BAND

7.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 22.1700
Mid 5200 22.1700
High 5240 22.2500
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26 dB BANDWIDTH

BANDWIDTH LOW CH
H Agilent 04:23:08 Aug 17, 2012
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BANDWIDTH MID CH
e Agilent 05:03:20 Aug 17, 2012
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—
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 05.09:30 Aug 17,2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2250 MHz
0.66 dB

#FPeak
Log

10
dB/

Offst
113

dB
Dl

Center Freq
£.24000000 GHz
Start Freq
521500000 GHz
Stop Freq
526500000 GHz

220
dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

aff}:

FTun
Swp

Center 5.240 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.4687
Mid 5200 16.4716
High 5240 16.4769
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH
- Agilenf 04:56:44

LOW CH

Aug 17, 2012

T

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

|Ave|‘ages: 100 I

Center Freq
£.18000000 GHz

Center 5.130000000 GHz

Ref 20 dBm

Atten 20 B

| Start Freq
516500000 GHz

#Samp

Stop Freq
519500000 GHz

CF Step

3.00000000 hMHz

dB

Auto Man

Freq Cffset

Center 5.180 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

16.4687 MHz

-561.265 Hz
20.073 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH
o Agllent 04:55:14

MID CH

Aug 17, 2012

L

| B/ Avé I

| Res By

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

|Ave|‘ages: 100

200.8 kHz
Man

Auto

VBW/RBW Ratio 10.00000

Ref 20 dBm

Atten 20 dB

Wideo BV
E20.0 kHz
Auto Man|

#Samp

<

VEWWIREW
10.00000
Auto Man|

e

Average
100

On Off

dB

Avg/VEW Type

Log-Pwr (Widea) 4

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Auto ha

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

16.4716 MHz

-1.068 kHz
20.026 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Span/REwY
106
tlan|

Auto
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 05.08:37 Aug 17,2012

T | Span |

Ch Freg 5.24 GHz

Trig  Free

Occupied Bandwidth

|Ave|‘ages: 100 I

30.0000000 MHz

Span

Span 30.00000000 MHz

Span Zoom

Ref 20 dBm Atten 20 dB

#Samp |

¥

‘ Full Span

Center 5.240 00 GHz

#Res BW 200 kHz #VBW 560 kHz

| ‘ Zero Span
Last Span
Span 30 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
16.4769 MHz

-54.228 Hz
20.1583 MHz"

Transmit Freq Error
¥ dB Bandwidth

99.00 %
-26.00 dB

Dec BWW % Pwr
% dB
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REPORT NO: 12U14580-2

FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5180 13.3
Mid 5200 13.0
High 5240 13.1
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (1)

FCC 815.407 (a) (1):

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1):

For the 5.15 — 5.25 GHz band, The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10
B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012

FCC ID: ZNFE960 IC: 2703C-E960
RESULTS
FCC Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 22.2 17.46 -3.33 17.00 | 4.00
Mid 5200 17 22.2 17.46 -3.33 17.00 | 4.00
High 5240 17 22.3 17.47 -3.33 17.00 | 4.00

Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 13.55 | 13.76 17.00 -3.24
Mid 5200 13.12 | 13.33 17.00 -3.67
High 5240 13.07 | 13.28 17.00 -3.72

PPSD Results

Channel [Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 2.09 2.30 4.00 -1.70
Mid 5200 1.57 1.78 4.00 -2.22
High 5240 1.58 1.79 4.00 -2.21
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012

FCC ID: ZNFE960 IC: 2703C-E960
RESULTS
IC Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 16.5 16.17 -3.33 16.17 | 4.00
Mid 5200 17 16.5 16.17 -3.33 16.17 | 4.00
High 5240 17 16.5 16.17 -3.33 16.17 | 4.00

Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 13.55 | 13.76 16.17 -2.41
Mid 5200 13.12 | 13.33 16.17 -2.84
High 5240 13.07 | 13.28 16.17 -2.89

PPSD Results

Channel [Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 2.09 2.30 4.00 -1.70
Mid 5200 1.57 1.78 4.00 -2.22
High 5240 1.58 1.79 4.00 -2.21
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
W Agllent 04:28:55 Aug 17,2012 R T BT Ay

& MKkrl 2217 MHz Res B

Ref 30 dBm Atten 30 dB Band Pwr 13545 dBm 1.0 MHz
#hwg tar

Video BWY
3.0 MHz
Auto Man|

VEWIREW
1.00000
Auto hlan|

Average
N 100
#PAvg Cn Off

Center 5.180 00 GHz Span 33.26 MHz AvaiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
hatker Trace X Pz Amplitude Auto M_a

1R 1 5,168 92 GHz -27.20 dBm
14 1 22.17 MHz 12.55 dBm
2 1 5.174 85 GHz 2.08 dBm

Span/REwY
106
Auto han|

POWER PPSD MID CH
W Agilent 04:59:25 Aug 17, 2012 R T [ Bwavg |

& Mkrl 22.25 MHz ‘ Res By

Ref 30 dBm Atten 30 dB Band Pwr 13.121 dBm 1.0 MHz
#hwg tar

3.0 MHz
Auto Man|

VEWIREW
1.00000
Auto hlan|

‘ Average

‘ Video BW

100
On Off

Center 5.200 00 GHz Span 33.38 MHz AvaiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
hatker Trace X Pz Amplitude Auto M_a

1R 1 5.188 88 GHz -27.57 dBm
14 1 22.25 MHz 1212 dBm
2 1 5.183 44 GHz 157 dBm

Span/REwY
106
Auto han|

#PAvg
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

POWER PPSD HIGH CH
% Agilent 05:10:33 Aug 17, 2012 R T BiiAvg

4 hkrl 2250 MHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 13.075 dBm 1.0 MHz

#iwyg Auto Man|
Log

10 ‘ Wideo BYW
; 3.0 MHz

dB/ -

off Ao hdan|

113 VBWIREW
dB 1.00000
Auto Ilan

Average
100

#PAvyg

0

n Off
Center 5.240 00 GHz Span 33.75 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.228 75 GHz -28.40 dBm
14 11 22 .50 MHz 13.07 dBm
2 1 5.233 08 GHz 158 dBm

Span/REWY|
106
Auto Ilan|
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel |Frequency | PK Level PSD DCCF [ Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5180 11.36 2.09 0.21 9.06 13 | -3.94
Mid 5200 11.35 1.57 0.21 9.57 13 -3.43
High 5240 10.91 1.58 0.21 9.12 13 -3.88
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

PEAK EXCURSION

PEAK EXCURSION LOW CH
H Agilent 04:38:01 Aug 17, 2012

T

Peak Search

Project:
Ref 30 dBm

Atten 30 dB

Mkr1 5.183 77 GHz
11.36 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

off):

FTun
Swp

Center 5.180 00 GHz
#Res BW 1 MHz

Span 33.26 MHz

ZWBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
hlore
1of2

PEAK EXCURSION MID CH
e Agilent 05:01:08 Aug 17, 2012

T

Peak Search

Ref 30 dBm

Atten 30 dB

Mkr1 5.200 44 GHz
11.35 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

aff):
FTun

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

Span 33.38 MHz

ZWBW 3 MHz Sweep 20 ms (601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 05:11:53 Aug 17, 2012 T | Peak Search

Mkr1 5.246 02 GHz
Ref 30 dBm Atten 30 JdB 10.91 dBm Mext Paak
#Peak
Log
10 )
dB/ ‘ Next Pk Right
11.3
dB ‘ Next Pk Left

‘ Min Search

#PAvyg

S1 V2

83 FC Fl-Fk Search
AA

aff}:

FTun Mir © CF

Swp

Center 5.240 00 GHz Span 33.75 MHz ‘ 1“’1?59

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.3. 802.11n HT20 MODE IN THE 5.2 GHz BAND

7.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 22.580
Mid 5200 22.670
High 5240 22.920
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

26 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 05:44:43 Aug 17, 2012 L | hWlarker I
A MEr1 2258 MHz

Ref 20 dBm Atten 20 dB 0.52 dB
#Peak
Log

Select Marker

227 - .
dBm Delta Pair

(Tracking Ref)
LgAv Ref A

M1 S2 Span Pair
S3 FS Span Center

off):
FTun
Swp

Center 5.180 00 GHz Span 30 MHz
#Res BW 240 kHz #WBW 750 kHz #Sweep 100 ms (601 pts)

BANDWIDTH MID CH
- Agilent 05:00:08 Aug 17, 2012 L |Fre§fChanneI I

4 Mkrl 2257 MHz Center F
Ref 20 dBm Atten 20 dB 0.45 dB enter -req
#Peak 5.20000000 GHz
Log
Start Freq
5.17500000 GHz
. Stop Freq
522500000 GHz
234

dBm CF Step
5.00000000 fHz
LygAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 240 kHz #WBW 750 kHz #Sweep 100 ms (601 pts)

Page 32 of 182
UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

BANDWIDTH HIGH CH
% Agilent 06:11:15 Aug 17, 2012 RL [ Marker |

& Wkrl 2292 WHz
Ref 20 dBm Atten 20 dB 013dp || =elect Marker
#Peak
Log
10
dB/
offst
113
18 Delta
oI
fﬁauﬁ Dke_ltag’air
rackin =)
LgAv Refﬂ g f)A

M1 s2

Span Pair
$3 FC

Span Center

aff}:
FTun
Swp

Center 5.240 00 GHz Span 50 MHz
#Res BW 240 kHz #WBW 750 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.3.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 17.6647
Mid 5200 17.6523
High 5240 17.6580
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 05:41:40 Aug 17, 2012

L

Span

Ch Freg 5.18 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Span
300000000 MHz

Ref 20 dBm Atten 20 B

| ‘ Span Zoom

#Samp

| ‘ Full Span

dB

‘ Zero Span

Last Span

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.6647 MHz

-181.731 Hz
20.557 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

BANDWIDTH MID CH
w Agilent 05:59:17 Aug 17, 2012

T

| Siistem |

Ch Freg 5.2 GHz

Trig  Free

Occupied Bandwidth |

Averages: 100

Show Errors ¥

Span 30.00000000 MHz

Ref 20 dBm Atten 20 dB

| Power On/
Preset

#Samp

o A R B PRI Rl e L LTI Bl

| ‘ Time/Date H

Alignments Y

dB

Config lfO »

Center 5.200 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.6523 MHz

-4.166 kHz
20.522 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Reference *

Wore
1of3
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DATE: AUGUST 24 2012

REPORT NO: 12U14580-2
IC: 2703C-E960

FCC ID: ZNFE960

BANDWIDTH HIGH CH

e Agilent 06:08:45 Aug 17, 2012 R T | Sweep |
| [ sweep Time
Ch Freg 5.24 GHz Trig  Free 100.0 ms

Occupied Bandwidth Averages: 100

Sweep Time 100.0 ms Sweep
Single Cont

I | Auto hdan|

Ref 20 dBm Atten 20 dB Auto Sweep
#Samp Time

o |}

Center 5.240 00 GHz Span 30 MHz

#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth Occ BYY % Py 99.00 %
17.6580 MHz xdB  -26.00 dB

Transmit Freq Error -7.484 kHz
% dB Bandwidth 20.438 MHz"
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REPORT NO: 12U14580-2

FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5180 11.95
Mid 5200 11.94
High 5240 11.93
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

FCC 815.407 (a) (1):

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1):

For the 5.15 — 5.25 GHz band, The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10
B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

RESULTS

FCC Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 22.58 17.54 -3.33 17.00 | 4.00
Mid 5200 17 22.67 17.55 -3.33 17.00 | 4.00
High 5240 17 22.92 17.60 -3.33 17.00 | 4.00

Duty Cycle CF (dB)| 0.22 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 12.30 | 12.52 17.00 -4.48
Mid 5200 11.89 | 12.11 17.00 -4.89
High 5240 11.96 | 12.18 17.00 -4.82
PPSD Results
Channel [Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 0.46 0.68 4.00 -3.32
Mid 5200 0.05 0.27 4.00 -3.73
High 5240 0.18 0.40 4.00 -3.60
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

IC Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power| PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 17.66 16.47 -3.33 16.47 | 4.00
Mid 5200 17 17.65 16.47 -3.33 16.47 | 4.00
High 5240 17 17.66 16.47 -3.33 16.47 | 4.00

Duty Cycle CF (dB)| 0.22 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 12.30 | 12.52 16.47 -3.95
Mid 5200 11.89 | 12.11 16.47 -4.36
High 5240 11.96 | 12.18 16.47 -4.29
PPSD Results
Channel [Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 0.46 0.68 4.00 -3.32
Mid 5200 0.05 0.27 4.00 -3.73
High 5240 0.18 0.40 4.00 -3.60
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
- Agllent 05:47:43 Aug 17, 2012 R_T |Freg/Channel

A Mkrl 2258 MHz

Center Freq
Ref 30 dB Atten 30 B Band Pwr 12.302 dB
#lzvg aom en Li an L m 5 18000000 GHz

Log

Start Freq
£.16306500 GHz

Stop Freq
519693500 GHz

CF Step
. 3.38700000 MHz
#PAvg Auto Mlan

Center 5.180 00 GHz Span 33.87 MHz Freq Offset
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) 000000000 Hz
Matker Trace > Pz Amplitude

1R 1 5162 71 GHz -22.21 dBm

14 )] 22.58 MHz 1220 dBm i
2 1 5172 80 GHz 0.45 dBm On8|gna| Tracgﬁ

—

POWER PPSD MID CH
e Agilent 06:01:11 Aug 17, 2012 R T [ Bwiavg |

& Mkrl 2267 MHz Res BV

Ref 30 dBm Atten 30 dB Band Pwr 11.887 dBm 1.0 MHz
H#hwg Idan)

Log -
Wideo BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

Average
) 100
#PAvg Cn Off

Center 5.200 00 GHz Span 3401 MHz |f4gBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5.188 66 GHz -20.24 dBm
14 401 22 67 MHz 11.20 dBm
2 1 5,192 35 GHz 0.05 dBm

Span/REwY
106
Auto han|
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

POWER PPSD HIGH CH
s Agilent 0B:12:44 Aug 17, 2012 R T B Avg

A Mkrl 22,920 0 WHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 11.962 dBm 1.0 MHz

#iwyg Auto Man|
Log

10 ‘ Yideo BW
; 3.0 MHz

dB/ —

Offst Auto hdan|

113 VBWIREW
dB 1.00000
Auto Ilan

Average
100

#PAvyg

0

n Off
Center 5.240 000 0 GHz Span 34.38 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.228 540 0 GHz -30.15 dBm
14 11 22.820 0 MHz 1106 dBm
2 1 5233009 4 GHz 0.8 dBm

Span/REWY|
106
Auto Ilan|
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.3.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold

function) to the peak transmit power (measured as specified above) shall not exceed 13 dB

across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5180 9.97 0.46 0.22 9.29 13 -3.71
Mid 5200 9.68 0.05 0.22 9.41 13 | -3.59
High 5240 10.48 0.18 0.22 10.08 13 -2.92
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

PEAK EXCURSION

PEAK EXCURSION LOW CH
H Agilent 05:49:02 Aug 17, 2012

T

System

Ref 30 dBm Atten 30 dB

Mkr1 5175 88 GHz
9.97 dBm

#Peak
Log

‘ Show Errors ¥
Power On/
Praset

‘ Time/Date H

#PAvg

‘ Alignments Y

S1 V2
S3 FC

AR
off):

FTun
Swp

Center 5.180 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 33.87 MHz
Sweep 20 ms (601 pts)

‘ Config lfO »
‘ Reference *
hlore
1of3

PEAK EXCURSION MID CH
e Agilent 06:01:58 Aug 17, 2012

T

Peak Search

Ref 30 dBm Atten 30 dB

Mkr1 5.203 91 GHz
9.68 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

aff):
FTun

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34.01 MHz
Sweep 20 ms (601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 06:13:31 Aug 17, 2012 T | Peak Search

Mkr1 5.245 386 2 GHz
Ref 30 dBm Atten 30 JdB 10.48 dBm Mext Paak
#Peak
Log
10 )
dB/ ‘ Next Pk Right
Ofst
11.3
dB ‘ Next Pk Left

‘ Min Search

#PAvyg

S1 V2

83 FC Fl-Fk Search
aff}:

FTun Mir © CF
Swp

Center 5.240 000 0 GHz Span 34.38 MHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.4. 802.11a MODE IN THE 5.3 GHz BAND

7.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 22.58
Mid 5300 22.58
High 5320 22.58
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

26 dB BANDWIDTH

BANDWIDTH LOW CH
e Agilent 06:30:34 Aug 17, 2012

T

Mlarker

Ref 20 dBm Atten 20 dB

A Mkrl 2258 MHz
0.17 dB

#Peak

(IE-:
Dl

Select Marker
1 2 3 4

Mormal

224
dBm

LgAv

M s2
S3 FC

AR
off):

FTun

Swp

Center 5.260 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

BANDWIDTH MID CH

- Agilent 06:47:11 Aug 17, 2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

& kel 2258 MHz
-0.17 dB

Center Freq

#Peak

5.30000000 GHz

Start Freg
527500000 GHz

Stop Freg
5.32500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta Ivla

V1 S2
S3 FC|

off):

FTun

Swp

Center 5.300 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freg Offset
0.00000000 Hz

Signal Track
Cn Off
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

BANDWIDTH HIGH CH
% Agilent 06:52:15 Aug 17, 2012 RL [ Marker |

& Mkrl 22 58 MHz
Ref 20 dBm Atten 20 dB 07845 || Select Marker
#Peak
Log
10
dB/
Offst
113
18 Delta
Dl
fﬁzuﬁ Delta Pair
LgAv [Tracking Ref) .

M1 s2

Span Pair
$3 FC

Span Center

aff}:
FTun
Swp

Center 5.320 00 GHz Span 50 MHz
#Res BW 240 kHz #WBW 750 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.4623
Mid 5300 16.4614
High 5320 16.4675
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 06:26:41 Aug 17, 2012

R T

|Freq;’ChanneI |

Ch Freg 59.26 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I

Center Freq
526000000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

| Start Freq
5.24500000 GHz

Stop Freg
527500000 3Hz

10

dB/

Offst

13 [l AN

dB |

|
Center 5.260 00 GHz

#Res BW 180 kHz #WVBW 560 kHz

Span 30 MHz

CF Step
3.00000000 hHz
e [l [ ut e Ian

I Freq Offset
0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
16.4623 MHz

-6.352 kHz
20.019 hHz"

Transmit Freq Errar
x dB Bandwidth

Signal
Occ BYY % Pwr

¥ dB

99.00 % |lon
-26.00 dB

Track
off

BANDWIDTH MID CH
6 Agilent 05:46:23 Aug 17, 2012

R T | Span |

Ch Freq 5.3 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

30.0000000 MHz

Span

Ref 20 dBm Atten 20 dB

#Samp

Log

<

10

Span Zoom

Full Span

dB/

Offst

11.3

dB

Center 5.300 00 GHz

#Res BW 200 kHz #VBW 560 kHz

Span 30 MHz

Fero Span

Last Span

\—
’7
Tl ‘

’7

#Sweep 100 ms (601 pts)

Occupied Bandwidth
16.4614 MHz

3.340 kHz
20.129 MHz"

Transmit Freq Error
¥ dB Bandwidth

95.00 %
-26.00 dB

Oec BWWY % Pwr
% dB
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

| BANDWIDTH HIGH CH |

H Agilent 06:50:22 Aug 17, 2012
[

- Span
ChFreq  532GHz Trig Free o jonnono wiHz

Occupied Bandwidth Averages: 100 I

|” Span Zoom

Bef 20 dBm Atten 20 (B
#Samp | Full Span
' ‘ Zero Span

Last Span

Center 5.320 00 GHz Span 30 MHz
#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth Occ BV % Pwr  99.00 %
16.4675 MHz xdB  -26.00 dB

Transmit Freq Error 1.603 kHz
x dB Bandwidth 19.972 MHz*
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |[Frequency| Power
(MHz) (dBm)

Low 5260 12.65
Mid 5300 12.67
High 5320 12.45
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (2)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

99% bandwidth was used to calculate the power limit which was considered the worst case.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

RESULTS
Limits

Channel [Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5260 24 16.46 23.16 -3.33 23.16 | 11.00
Mid 5300 24 16.46 23.16 -3.33 23.16 | 11.00
High 5320 24 16.47 23.17 -3.33 23.17 | 11.00

Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.71 | 12.92 23.16 -10.24
Mid 5300 12.65 | 12.86 23.16 -10.30
High 5320 12.55 | 12.76 23.17 -10.41
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 1.23 1.44 11.00 -9.56
Mid 5300 1.07 1.28 11.00 -9.72
High 5320 1.00 1.21 11.00 -9.79
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FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
- Agilent 06:31:33 Aug 17, 2012 RT B Ay

4 Mkrl 2258 MHz Res B
Ref 30 dBm Atten 30 dB Band Pwr 12705 dBm 1.0 MHz
H#hwg Idan)

Laog -
Video BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

Average
) 100
#PAvg Cn Off

Center 5.260 00 GHz Span 33.87 MHz |[4g/VBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5242 71 GHz -Z2.70 dBm
14 )] 22.58 MHz 1271 dBm
2 1 5256 10 GHz 123 dBm

Span/REwY
106
Auto han|

POWER PPSD MID CH
e Agilent 06:48:02 Aug 17, 2012 R T [ Bwiavg |

& Mkrl 2258 MHz ‘ Res By

Ref 30 dBm Atten 30 dB Band Pwr 12650 dBm 1.0 MHz
H#hwg Idan)
Log

Wideo BW
3.0 MHz
Ilan|

YEBWIREW
1.00000
Auta Ilan|

Average
) 100
#PAvg Cn Off

Center 5.300 00 GHz Span 33.87 MHz |[4gBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 528871 GHz -20.24 dBm
14 401 22.58 MHz 1265 dBm
2 1 520402 GHz 1.07 dBm

Span/REwY
106
Auto han|

Page 55 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

POWER PPSD HIGH CH
% Agilent 06:53:12 Aug 17, 2012 R T BiiAvg

4 hkrl 2258 MHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 12552 dBm 1.0 MHz

#iwyg Auto Man|
Log

10 ‘ Yideo BW
; 3.0 MHz

dB/ s

Offst Auto hdan|

113 VBWIREW
dB 1.00000
Auto Ilan

Average
100

#PAvyg

0

n Off
Center 5.320 00 GHz Span 33.87 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.308 71 GHz -20.28 dBm
14 11 22 .58 MHz 1256 dBm
2 1 5.315 15 GHz 1.00 dBm

Span/REWY|
106
Auto Ilan|
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.4.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5260 10.62 1.23 0.21 9.18 13 | -3.82
Mid 5300 10.61 1.07 0.21 9.33 13 | -3.67
High 5320 10.58 1.00 0.21 9.37 13 | -3.63
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FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

PEAK EXCURSION

PEAK EXCURSION LOW CH
H Agilent 06:32:17 Aug 17, 2012

T

Peak Search

Ref 30 dBm

Atten 30 dB

Mkr1 5.255 09 GHz
10.62 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

off):

FTun
Swp

Center 5.260 00 GHz
#Res BW 1 MHz

Span 33.87 MHz

ZWBW 3 MHz Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
hlore
1of2

PEAK EXCURSION MID CH
w Agilent 06:48:57 Aug 17, 2012

T

Peak Search

Ref 30 dBm

Atten 30 dB

Mkr1 5.302 71 GHz
10.61 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

aff):
FTun

Swp

Center 5.300 00 GHz
#Res BW 1 MHz

Span 33.87 MHz

ZWBW 3 MHz Sweep 20 ms (601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 065:53:57 Aug 17, 2012 T | Peak Search

Mkr1 5.325 70 GHz
Ref 30 dBm Atten 30 JdB 10.58 dBm Mext Paak
#Peak
Log
10 )
dB/ ‘ Next Pk Right
Ofst
11.3
dB ‘ Next Pk Left

‘ Min Search

#PAvyg

S1 V2

83 FC Fl-Fk Search
aff}:

FTun Mir © CF
Swp

Center 5.320 00 GHz Span 33.87 MHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

7.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 22.58
Mid 5300 22.50
High 5320 22.58
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 07:07:42 Aug 17, 2012

RL

| Mlarker |

Ref 20 dBm Atten 20 dB

A Mkrl 2258 MHz
0.72dB

#Peak

(IE-:
Dl

Select Marker
1 2 3 4

Mormal

233
dBm

LgAv

Delta FPair
(Tracking Ref)
Ref A

M s2
S3 FS

off):

FTun
Swp

Center 5.260 00 GHz
#Res BW 240 kHz

#VBW 750 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Span Pair
Span Center

BANDWIDTH MID CH

- Agilenf 07:12:13 Aug 17, 2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2250 MHz
1.07 dB

Center Freqg

#Peak
Log

10
dB/

Offst
11.3

dB
DI

5.30000000 GHz

Start Freg
527500000 GHz

Stop Freg
532600000 GHz

236
dBm

LgAv

CF Step
5.00000000 MHz
Auto ha

V1 S2
S3 FC|

off):
FTun
Swp

Center 5.300 00 GHz

#Res BW 240 kHz #VBW 750 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cn Off
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 07:19:38 Aug 17,2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A MErl 22558 MHz
-0.67 dB

#FPeak
Log

10
dB/

Offst
113

dB
Dl

Center Freq
532000000 GHz
Start Freq
529500000 GHz
Stop Freq
534500000 GHz

235
dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

aff}:

FTun
Swp

Center 5.320 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 17.6501
Mid 5300 17.6648
High 5320 17.6684
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 07:05:55 Aug 17, 2012

R T |Fre§fChanneI |

Ch Freg 5.26 GHz

Occupied Bandwidth

Trig

Free

Averages: 100

5.26000000 GHz

Center Freq

Ref 20 dBm Atten 20 B

#Samp

o_.

| Start Freq
524500000 GHz
Stop Freq
527500000 GHz

Center 5.260 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

CF Step
3.00000000 MHz
M abg, flfAuto Man

Freq Cffset
0.00000000 Hz

Occupied Bandwidth
17.6501 MHz

26.389 Hz
20.646 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

-26.00 dB

95.00 %

On

Signal Track
Off

BANDWIDTH HIGH CH
H Agilent 07:11:28 Aug 17, 2012

R T | Span |

Ch Freg 5.3 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Span
30.0000000 MHz

Ref 20 dBm Atten 20 dB

Span Zoom

#Samp

Log 5 !

10 RLIELTRURTLIT T ST L NP I 8 AT T TR AR

Full Span

dB/

Offst

11.3

I (_ ‘ Zero Span

dB

]

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Last Span

Occupied Bandwidth

Transmit Freq Ervor 4670 kHz

¥ dB Bandwidth

17.6648 MHz

20.585 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent O7:18:53 Aug 17, 2012 R T [ Marker |

| |
ChFreq  5.32005 GHz Trig Free ,]S@'egt Ma;kera

Oceupied Bandwidth Averages: 100 I | _ _

Marker Trace
Auto 1 2003

Readout ||

#Samp
Fregquency

Log
10 il LLATeF H S AN AT L ALY
dB/ Marker Table
Offst | L n Off
dB

Ref 20 dBm Atten 20 B ‘

tarker All Off

Center 5.320 05 GHz Span 30 MHz
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
Occupied Bandwidth Occ BYWY % Pwr 59.00 %
17.6684 MHz wdB  -26.00 dB

Transmit Freq Error -53.888 kHz
% dB Bandwidth 20518 MHz*
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REPORT NO: 12U14580-2

FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 5260 11.87
Mid 5300 11.61
High 5320 11.96
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.5.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (2)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

99% bandwidth was used to calculate the power limit which was considered the worst case.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

RESULTS
Limits

Channel [Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5260 24 17.65 23.47 -3.33 23.47 | 11.00
Mid 5300 24 17.66 23.47 -3.33 23.47 | 11.00
High 5320 24 17.67 23.47 -3.33 23.47 | 11.00

Duty Cycle CF (dB)| 0.22 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 11.70 | 11.92 23.47 -11.55
Mid 5300 11.31 | 11.53 23.47 -11.94
High 5320 11.58 | 11.80 23.47 -11.67
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 -0.09 0.13 11.00 -10.87
Mid 5300 -0.51 | -0.29 11.00 -11.29
High 5320 -0.27 | -0.05 11.00 -11.05
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
- Agilent 07:09:04 Aug 17, 2012 RT B Ay

4 Mkrl 2258 MHz Res B
Ref 30 dBm Atten 30 dB Band Pwr 11.702 dBm 1.0 MHz
H#hwg Idan)

Laog -
Video BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

Average
) 100
#PAvg Cn Off

Center 5.260 00 GHz Span 33.87 MHz |[4g/VBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5242 71 GHz -20.36 dBm
14 )] 22.58 MHz 11.70 dBm
2 1 5252 80 GHz -0.00 dBm

Span/REwY
106
Auto han|

POWER PPSD MID CH
w Agilent 07:13:08 Aug 17, 2012 R T [ Bwiavg |

& Mkrl 2250 MHz ‘ Res By

Ref 30 dBm Atten 30 dB Band Pwr 11.307 dBm 1.0 MHz
H#hwg Idan)
Log

Wideo BW
3.0 MHz
Ilan|

YEBWIREW
1.00000
Auta Ilan|

Average
) 100
#PAvg Cn Off

Center 5.300 00 GHz Span 33.75 MHz |[4gBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5288 75 GHz -20.55 dBm
14 401 22.50 MHz 11.21 dBm
2 1 5204 32 GHz -0.51 dBm

Span/REwY
106
Auto han|
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

POWER PPSD HIGH CH
i Agllent 072017 Aug 17,2012

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

A bkl 2258 MHz
Band Pwr 11.584 dBm

#iwy

Center Freq
£.32000000 GHz

Log

10

dB/

Start Freq
530308500 GHz

Offst
113

dB

Stop Freq
533693600 GHz

#PAvyg

Auto

CF Step
338700000 MHz

i

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33.87 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R (13
14 [4)]
z 1

X Pois
52028 71 GHz
22.52 MHz
5,315 37 GHz

Amplitude
-20.228 dBm
11.52 dBm
-0.27 dBm

Ilan
Fraq Offset
0.00000000 Hz
Signal Track
On Oif
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

7.5.5. PEAK EXCURSION

DATE: AUGUST 24 2012
IC: 2703C-E960

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Low 5260 9.35 -0.09 0.22 9.22 13 | -3.78
Mid 5300 9.29 -0.51 0.22 9.58 13 | -3.42
High 5320 9.62 -0.27 0.22 9.67 13 | -3.33
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

PEAK EXCURSION

PEAK EXCURSION LOW CH
e Agilent 07:09:58 Aug 17, 2012

T

Peak Search

Ref 30 dBm Atten 30 dB

Mkr1 5.255 77 GHz
9.35 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

off):

FTun
Swp

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 33.87 MHz
Sweep 20 ms (601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
hlore
1of2

PEAK EXCURSION MID CH
He Agilent 07:13:41 Aug 17, 2012

T

Peak Search

Ref 30 dBm Atten 30 dB

Mkr1 5.294 60 GHz
9.29 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg

‘ Min Search

S1 V2
S3 FC

aff):
FTun

Swp

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33.75 MHz
Sweep 20 ms (601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2

Page 72 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 07:20:52 Aug 17, 2012 T | Peak Search

Mkr1 5.314 81 GHz
Ref 30 dBm Atten 30 JdB 9.62 dBm Mext Paak
#Peak
Log
10 )
dB/ ‘ Next Pk Right
Ofst
11.3
dB ‘ Next Pk Left

‘ Min Search

#PAvyg

S1 V2

83 FC Fl-Fk Search
aff}:

FTun Mir © CF
Swp

Center 5.320 00 GHz Span 33.87 MHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.6. 802.11a MODE IN THE 5.6 GHz BAND

7.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 22.17
Mid 5580 22.33
High 5700 22.25
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 19:18:28 Aug 17, 2012

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2217 MHz
-0.94 dB

#Peak

Center Freq
550000000 GHz
Start Freq

5 47500000 GHz
Stop Freq
552500000 GHz

CF Step
5.00000000 fHz
Auto Man

Center 5.500 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

BANDWIDTH MID CH

o Agilent 19:25:47 Aug 17, 2012

T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2233 MHz
0.44 dB

Center Freqg

#Peak

5.58000000 GHz

Start Freg
555500000 GHz

Stop Freg
5 B0S00000 GHz

CF Step
5.00000000 MHz
Auto ha

FTun
Swp

Center 5.560 00 GHz

#Res BYW 240 kHz #WVBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cn Off

—
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 19.29:37 Aug 17,2012

T

Freg/Channel

Ref 20 dBm Atten 20 dB

A MErl 2225 MHz
0.35 dB

#FPeak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
570000000 GHz
Start Freq

5 67500000 GHz
Stop Freq
572500000 GHz

226
dBm

LyAv

CF Step
£.00000000 hHz
Auto hdan|

V1 52
53 FC

if):

Fraq Offset
|| 0.00000000 Hz

FTun
Swp

Center 5.700 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Signal Track
On Oif

—
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.4578
Mid 5580 16.4548
High 5700 16.4583
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 19:15:16 Aug 17, 2012

Ch Freg 5.5 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Span
300000000 MHz

Ref 20 dBm Atten 20 dB

| ‘ Span Zoom

#Samp

| ‘ Full Span

‘ Zero Span

Center 5.500 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Last Span

Occupied Bandwidth
16.4578 MHz

-525.908 Hz
19.939 MHz*

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

BANDWIDTH MID CH

w Agilent 19:25:00 Aug 17, 2012

Span

Ch Freg 5.58 GHz

Trig  Free

Occupied Bandwidth |Averages: 100

Span
300000000 MHz

Span 30.00000000 MHz

Ref 20 dBm Atten 20 dB

#Samp

%

Span Zoom

‘ Full Span

-

Center 5.580 00 GHz

#Res BW 180 kHz #VBW 560 kHz

#Sweep 100 ms {601 pts)

Span 30 MHz

‘ Zero Span

Last Span

Occupied Bandwidth
16.4548 MHz

1.335 kHz
19.522 MHz*

Qoo By % Pwr
¥ dB

Transmit Freq Error
# dB Bandwidth

95.00 %
-26.00 dB
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 19.28:37 Aug 17,2012

T | Span |

Ch Freg
Occupied Bandwidth

5.7 GHz

Trig  Free

|Averages: 100

Span
30.0000000 MHz

Span 30.00000000 MHz

Ref 20 dBm

Atten 20 dB

‘ Span Zoom

#Samp

‘ Full Span

ey T
i

Center 5.700 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

‘ Zero Span
‘ Last Span

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
16.4583 MHz

Dec BWW % Pwr
% dB

-392.524 Hz
19.961 MHz"

99.00 %
-26.00 dB
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5500 11.3
Mid 5580 11.2
High 5700 11.2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.6.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (3)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

99% bandwidth was used to calculate the power limit which was considered the worst case.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

RESULTS
Limits

Channel [Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5500 24 16.46 23.16 -3.33 23.16 | 11.00
Mid 5580 24 16.45 23.16 -3.33 23.16 | 11.00
High 5700 24 16.46 23.16 -3.33 23.16 | 11.00

Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 12.35 | 12.56 23.16 -10.60
Mid 5580 12.34 | 12.55 23.16 -10.61
High 5700 12.50 | 12.71 23.16 -10.45
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 0.83 1.04 11.00 -9.96
Mid 5580 0.77 0.98 11.00 -10.02
High 5700 0.87 1.08 11.00 -9.92
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
- Agilent 19:19:28 Aug 17, 2012 T B Ay

4 Mkrl 2217 MHz Res B
Ref 30 dBm Atten 30 dB Band Pwr  12.349 dBm 1.0 MHz
H#hwg Idan)

Log -
10 Yideo BW

3.0 MHz
dB/
Offst Auto Man|

114 VEW/REW
dB 1.00000
Auto Ian|

‘ Average

100
On Off

Center 5.500 00 GHz Span 33.26 MHz |[Ag/\VBW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5488 02 GHz -22.40 dBm
14 )] 22.17 MHz 1225 dBm
2 1 5.404 20 GHz 022 dBm

Span/REwY
106
Auto han|

#PAvy

POWER PPSD MID CH
He Agilent 19:26:34 Aug 17, 2012 T [ Bwiavg |

& Mkrl 22.33 MHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 12339 dBrm 1.0 MHz
#iwg ey

Log ‘ -
‘ Video BW

10
dB/ 3.0 MHz

Offst Ilan|

11.4 VEW/REW
dB 1.00000
Auto Ian|

Average
100
#PAvy On Off

Center 5.580 00 GHz Span 3349 MHz |[4gBW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5562 84 GHz -22.20 dBm
14 401 22.22 MHz 1224 dBm
2 1 557481 GHz 077 dBm

Span/REwY
106
Auto han|
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
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POWER PPSD HIGH CH
% Agilent 19:30:28 Aug 17, 2012 T BiiAvg

4 Mkrl 2225 MHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 12.4597 dBm 1.0 MHz

#iwyg Auto Man|
Log

10 ‘ Yideo BW
3.0 MHz

dB/ - e

Offst Auto hdan|

11.4 VBWIREW
dB 1.00000
Auto Ilan

Average
100

#PAvy

0

n Off
Center 5.700 00 GHz Span 33.38 MHz AvoiVEW Type
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.688 B8 GHz -28.56 dBm
14 11 22.25 MHz 12.50 dBm
2 1 5.706 78 GHz 0.87 dBm

Span/REWY|
106
Auto Ilan|

Page 84 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.6.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold

function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5500 10.72 0.83 0.21 9.68 13 | -3.32
Mid 5580 10.57 0.77 0.21 9.59 13 -3.41
High 5700 10.51 0.87 0.21 9.43 13 -3.57
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PEAK EXCURSION

PEAK EXCURSION LOW CH
- Agilent 19:20:38 Aug 17, 2012 T FPeak Search

Mkr1 5.503 16 GHz

Ref 30 dBm Atten 30 dB 10.72 dBm Mext Pealk
#Peak
Log
" Next Pk Right
dBy/ © 9
Offst
11.4
dB Mext Pk Left

Min Search
#PAvy
S1 V2
53 FC Pk-Pk Search
eif):
FTun Wk @ CF
Swp
Center 5.500 00 GHz Span 33.26 MHz ‘ M?Ee
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION MID CH
- Agilent 19:27:17 Aug 17, 2012 T FPeak Search

Mkr1 5.575 81 GHz ‘

Ref 30 dBm Atten 30 dB 10.57 dBm Mext Peak
#Peak
Log
10 )
dBy ‘ Mext Pk Right
Offst
1.4
dB Mext Pk Left

‘ Min Search
#PAvy

S1 V2
53 FC Pk-Pk Search

if):

FTun lkr @ CF
Swp

Center 5.580 00 GHz Span 33.49 MHz ‘ 1'\"13?28
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 19:31:07 Aug 17, 2012 T | Peak Search

Mkr1 5.696 38 GHz
Ref 30 dBm Atten 30 dB 10.51 dBm Mext Paak
#Peak
Log
10 )
dB/ ‘ Mext Pk Right
Offst
114
dB ‘ Next Pk Left

‘ Min Search

#PAvy

S1 W2

S31 FC Fl-Fk Search
if):

FTun Mir © CF
Swp

Center 5.700 00 GHz Span 33.38 MHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (501 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

7.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 22.42
Mid 5580 22.92
High 5700 22.58
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 19:42:04 Aug 17, 2012

T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 22,42 MHz
0.23 dB

#Peak

Center Freq
550000000 GHz
Start Freq

5 47500000 GHz
Stop Freq
552500000 GHz

CF Step
5.00000000 fHz
Auto Man

Center 5.500 00 GHz
#Res BW 240 kHz

#VBW 750 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

BANDWIDTH MID CH

- Agilent 19:46:21 Aug 17, 2012

T

Freg/Channel

Ref 20 dBm Atten 20 dB

& Mkrl 22,92 MHz
0.67 dB

#Peak

Center Freq
5.58000000 GHz

Start Freq
555500000 GHz

Stop Freq
5 0500000 GHz

CF Step
5.00000000 MHz
Auto Ia

Center 5.580 00 GHz

#HRes BYW 240 kHz #WVBW 750 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

On
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 19:43.:35 Aug 17,2012

T

Freg/Channel

Ref 20 dBm Atten 20 dB

A MErl 22558 MHz
0.50 dB

#FPeak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
570000000 GHz
Start Freq

5 67500000 GHz
Stop Freq
572500000 GHz

238
dBm

LyAv

CF Step
£.00000000 hHz
Auto hdan|

V1 52
83 FCl

if):

FTun
Swp

Center 5.700 00 GHz

#Res BW 240 kHz #VBW 750 kHz

Span 50 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.6627
Mid 5580 17.6582
High 5700 17.6634
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 19:41:20 Aug 17, 2012

Span

Ch Freg
Occupied Bandwidth

5.5 GHz

Span

Trig  Free

Averages: 100

30.0000000 MHz

Ref 20 dBm Atten 20 dB

| ‘ Span Zoom

#Samp

| ‘ Full Span

‘ Zero Span

Center 5.500 00 GHz

Last Span
Span 30 MHz

#Res BW 200 kHz

#WVBW 620 kHz #Sweep 100 ms {601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
17.6627 MHz

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

-4.629 kHz
20.582 MHz"

BANDWIDTH MID CH

we Agilent 19:45:38 Aug 17, 2012

5

an

Ch Freg
Occupied Bandwidth

5.88 GHz

Trig  Free

|Averages: 100 I

30.0000000 MHz

Span

Span 30.00000000 MHz

Ref 20 dBm

Atten 20 dB

#Samp

e

| ‘ Span Zoom
| ‘ Full Span

Center 5.580 00 GHz
#Res BW 200 kHz

Span 30 MHz

‘ Zero Span

Last Span

#WVBW 620 kHz #Sweep 100 ms {601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
17.6582 MHz

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

-3.099 kHz
20.570 MHz"
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

BANDWIDTH HIGH CH
i Agllent 19:48:52 Aug 17,2012

T | Span |

Ch Freg 5.7 GHz

Trig  Free

Occupied Bandwidth

|Averages: 100 I

30.0000000 MHz

Span

Span 30.00000000 MHz

Span Zoom

Ref 20 dBm Atten 20 dB

#Samp

‘ Full Span

Center 5.700 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz

‘ Zero Span
‘ Last Span

#Sweep 100 ms {601 pts)

Occupied Bandwidth
17.6634 MHz

1.336 kHz
20519 MHz"

Transmit Freq Error
¥ dB Bandwidth

99.00 %
-26.00 dB

Dec BWW % Pwr
% dB
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |[Frequency| Power
(MHz) (dBm)

Low 5500 11.61
Mid 5580 11.38
High 5700 11.45
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

7.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)
IC RSS-210 A9.2 (3)

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

99% bandwidth was used to calculate the power limit which was considered the worst case.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

RESULTS
Limits

Channel [Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5500 24 17.66 23.47 -3.33 23.47 | 11.00
Mid 5580 24 17.66 23.47 -3.33 23.47 | 11.00
High 5700 24 17.66 23.47 -3.33 23.47 | 11.00

Duty Cycle CF (dB)| 0.22 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 11.35 | 11.57 23.47 -11.90
Mid 5580 11.20 | 11.42 23.47 -12.05
High 5700 11.43 | 11.65 23.47 -11.82
PPSD Results
Channel [Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 -0.50 | -0.28 11.00 -11.28
Mid 5580 -0.52 | -0.30 11.00 -11.30
High 5700 -0.42 | -0.20 11.00 -11.20
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
He Agilent 19:42:47 Aug 17, 2012 T BVl Ay

4 Mkrl 2242 MHz Res B
Ref 30 dBm Atten 30 dB Band Pwr  11.345 dBm 1.0 MHz
H#hwg Idan)

Log -
10 Yideo BW

3.0 MHz
dB/
Offst Auto Man|

114 VEW/REW
dB 1.00000
Auto Ian|

Average
100
#PAvy On Off

Center 5.500 00 GHz Span 33.63 MHz |[2g/VBW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5488 70 GHz -20.18 dBm
14 )] 22.42 MHz 11.25 dBm
2 1 5404 22 GHz -0.80 dBm

Span/REwY
106
Auto han|

POWER PPSD MID CH
He Agilent 19:47:02 Aug 17, 2012 T [ Bwiavg |

4 Wkrl 22.920 0 MHz Res B
Ref 30 dBm Atten 30 dB Band Pwr 11.285 dBm 1.0 MHz
#iwg e

Log ‘ -
‘ Video BW

10
dB/ 3.0 MHz

Offst Ilan|

11.4 VEW/REW
dB 1.00000
Auto Ian|

Average
100
#PAvy On Off

Center 5.580 000 0 GHz Span 34.38 MHz |[4g/BW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5562540 0 GHz -20.86 dBm
14 401 22.920 0 MHz 11.28 dBm
2 1 55754620 6 GHz 052 dBm

Span/REwY
106
Auto han|
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POWER PPSD HIGH CH
% Agilent 19:60:18 Aug 17, 2012 T BiiAvg

4 hkrl 2258 MHz Res BV
Ref 30 dBm Atten 30 dB Band Pwr 11.427 dBm 1.0 MHz

#iwyg Auto Man|
Log

10 ‘ Yideo BW
3.0 MHz

dB/

Offst Ao hdan|

11.4 VBWIREW
dB 1.00000
Auto Ilan

Average
100

#PAvy

0

n Off
Center 5.700 00 GHz Span 33.87 MHz AvoiVEW Type
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5688 71 GHz -20.84 dBm
14 11 22 .58 MHz 11.42 dBm
2 1 5.705 25 GHz -0.42 dBm

Span/REWY|
106
Auto Ilan|
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

7.7.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold

function) to the peak transmit power (measured as specified above) shall not exceed 13 dB

across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5500 9.93 -0.50 0.22 10.21 13 -2.79
Mid 5580 9.17 -0.52 0.22 9.47 13 | -3.53
High 5700 9.35 -0.42 0.22 9.55 13 -3.45
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

PEAK EXCURSION

PEAK EXCURSION LOW CH

H Agilent 19:43:26 Aug 17, 2012

T

Peak Search

Ref 30 dBm Atten 30 dB

Mkr1 5.505 10 GHz
9.93 dBm

#Peak
Log

10
dB/

Offst
114

dB

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvy

‘ Min Search

51 W2
53 FC

eif):

FTun
Swp

Center 5.500 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Span 33.63 MHz
Sweep 20 ms {601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
hlore
1of2

PEAK EXCURSION MID CH

H Agilent 19:47:39 Aug 17, 2012

T

Peak Search

Ref 30 dBm Atten 30 dB

Mkr1 5.587 277 1 GHz
9.17 dBm

#Peak
Log

10
dB/

Offst
114

dB

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvy

‘ Min Search

51 w2
53 FC

if):
FTun

Swp

Center 5.580 000 0 GHz
#Res BW 1 MHz

#WBW 3 MHz

Span 34.38 MHz
Sweep 20 ms {601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

PEAK EXCURSION HIGH CH
@ Agilent 19:50:56 Aug 17, 2012 T | Peak Search

Mkr1 5.706 72 GHz
Ref 30 dBm Atten 30 dB 9.35 dBm Ment Peak
#Peak
Log
10 )
dB/ ‘ Mext Pk Right
Ofist
114
dB ‘ MNext Pk Left

‘ Min Search

#PAvy

S1 W2

S31 FC Fl-Fk Search
if):

FTun Mir © CF
Swp

Center 5.700 00 GHz Span 33.87 MHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (501 pts)

Page 101 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 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.

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

unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

8.2. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

EUT with USB CHARGER

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
W Agilent 14:15:49 Aug 18, 2012 R T FPeak Search

Mkr1 5.149 25 GHz

Ref 110 dBp #Atten 0 dB 57.73 dBpv Mext Paak
#Peak

Mext Pk Right

Mend Pl Left

1]

Min Search

Pk-Fk Search

Wlkr ® CF
Swp

fwlore

Start 5.000 00 GHz Stop 5.130 00 GHz 102

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

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
He Agilent 14:18:12 Aug 18, 2012 R T Peak Search

Mkr1 5.127 50 GHz
Ref 110 dBpY #Atten 0 dB 45.79 dBpY Mext Peak

#Peak
‘ Mest Pk Right
‘ Mext Pl Left

‘ Iin Search

‘ Pl-Pl Search

‘ MWllkr © CF
Start 5.000 00 GHz Stop 5.150 00 GHz | 1'\’10?59
#Res BW 1 MHz #WBW 1 kHz Sweep 117 ms (601 pts)
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 14:22:37 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.127 25 GHz
53.67 dBuv

#FPeak
Log

10
dB/

Offst
146

dB
Dl

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

74.0
dBv

#P Ay

53 FC

51 M2

‘ Min Search

=)

‘ Pk-Pk Search

FTun
Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz

#WBW 3 MHz Sweep 1 ms (601 pts)

‘ Wkr © CF
hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

H Agilent 142306 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.127 50 GHz
44.15 dBpv

#FPeak

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

FTun

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz

#VBW 1 kHz Sweep 117 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Test Engr: Tony & Roy

Date: 08/23/12

Project #: 12U14580

Company: LG

Test Target: FCC Class B

Mode Oper: 11a 5.2GHz Tx Contiuously
EUT with USB Charger

Measurament Frequeney Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peakk  Calevlated Pezak Field Btrength
Cable Loss HPF  High Pass Filter

Averags Field Strength Limit
Peal Field Strength Limit
Margin vs. Average Limit
Margin vs. Pzak Limit

f Read
GHz

9]
=

Amp : D Corr: Flir
dB dB dB

&

Margin

£180 MH=

15,540 0.0 0.7

[

15,540 0.0 0.7

15,540 0.0 0.7

ot o o ot
(S S H S

o it

15,540 0.0 0.7

5200 MH=

15,600

O

15,600

15,600

ot o ot
[ S S

o it

15,600

5240 MH=

15,720

15,720

15,720

15,720

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

8.3.

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

EUT WITH USB CHARGER

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 14:28:40 Aug 18, 2012 BT

Feak Search

Mkr1 5.128 50 GHz
Ref 110 dB.Y #Atten 0 dB 54.14 dBpY

#Peak

MNext Peak

| Mext Pk Right
| Mext Pl Left

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

‘ Iin Search
| | Fk-Pk Search
| Wikr © CF

Maore
| 10f2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 14:23:03 Aug 18, 2012 R T

Feak Search

Mkr1 5.128 00 GHz
Ref 110 dBp* #Atten 0 dB 46.34 dBpY

#Peak

Mext Peak

| Mest Pk Right
| MNext Pl Left
‘ Min Search

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #WBW 1 kHz Sweep 117 ms (601 pts)

| Pk-Pk Search

| lkr @ CF
hlore
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

LOW CHANNEL RESTRICTED, PEAK, VERT

5 Agilenf 14:26:09 Aug 18,2012 R T

| Peak Search |

Mkr1 5.139 50 GHz

Ref 110 dBpY #Atten 0 dB 52.38 dBuv

#FPeak
Log

10
dB/

Offst
146

dB
Dl

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

74.0
dBv

#P Ay

51 M2
53 FC

=)

‘ Pk-Pk Search

FTun
Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz

#WBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search

‘ Wkr © CF
hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilenf 14:24:41 Aug 18, 2012 R T

Peak Search

Mkr1 5.128 50 GHz

Ref 110 dBpY #Atten 0 dB 43.66 dByY

#Peak

Mext Peak

‘ Mext Pk Right
‘ Mext Pl Left

‘ Iin Search

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

Stop 5.150 00 GHz

#WBW 1 kHz Sweep 117 ms (601 pts)

‘ Pk-Fk Search
‘ tllr @ CF

Ivlore
10f2

Page 107 of 182

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

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



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chambesr

Test Engr: Tony & Roy

Date: 08/23/12

Project #: 1ZU14580

Company: LG

Test Targat: FCC Class B

Mode Oper: 11n 521 Tx Continuocusly
EUT WITH USB CHARGER

Weasurement Frequeney Amp  Preamp Gain Avwerags Fisld Strensth Limit
Distance to Anteana D Corr Distanes Correct to 3 meters Pzak Fizld 3trength Limit
Analyrer Reading Ave Average Field Strength @ 3 m Warein vs. Averags Limit
Antenna Factor Pzakk  Caleulated Peak Fizlé Strengzth Margin vs. Peak Limit

Cablz Loss HPF  High Pass Filter

f i Read
CH= dBuV

5180 MH=
15,540
15,540
15,540
15,540

]
=

Amp ;D Corr; Flir Margin: Ant. Pol.
dB VH

&

[ B L
h:th:n:mn
bttt et
bk ik ik
hithith:tn

B g (i R

5200 MH=
15.600
15.600
15.600
15.600

itk
EH ]
ot et et |
[ S
itmithith

[ H L]

5240 MH=z
15720
15720
15710
15710

o

[ )
SHHE ™

LIHITH

Rev. 41.2.7
Note: No other emissions were detected above the svstem noise floor.

Page 108 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

8.4. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 14:41:35 Aug 18, 2012

BT Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.373 10 GHz

52.60 dBp Mext Pealk

#FPeak
Log

10
dB/

Offst
15

dB
DI

74.0
dByy

‘ Mext Pk Right
‘ Mext Pl Left

H#PAvg

=

=

FTun
Swep

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MH=

Stop 5.460 00 GHz ’W
Sweep 1 ms (501 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilenf 14:40:37 Aug 18, 2012

R T Peaak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.372 37 GHz

45.13 dBpY Mext Pealk

#FPeak

‘ Mext Pk Right
‘ Mext Pl Left
‘ Iin Search

FTun
Swep

Start 5.350 00 GHz
#Res BYW 1 MHz

#WBW 1 kHz

‘ Pk-Pk Search

‘ lkr @ CF
Stop 5.460 00 GHz ‘ 1l\rl?£e

Sweep 05.8 ms (601 pts)
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HIGH CHANNEL RESTRICTED, PEAK, VERT
W Aglent 14:38:39 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.353 85 GHz
55.63 dByv

#Peak

‘ Pk-Pk Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wkr © CF
hlare
10f2

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
H Agilent 14:39:02 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.372 18 GHz
44.38 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.460 00 GHz
Sweep 85.8 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

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

Tony & Roy

08/23/12

1214580

LG

FCC Class B

11a 5.3 GHz Tx Continuously
EUT with USB Charger

Measurament Frequeney Amp  Preamp Gain

Dhistance to Antenna D Corr Distance Correct to 3 meters
Analvzar Rzading Avg Average Field Strength (@ 3 m
Antenna Factor Peak  Caleslated Peak Field Strength
Cable Loss HPF  High Pass Filter

Averags Field Strength Limit
Paak Field Strength Limit
Marzin ve. Average Limit
Marzin ve. Peak Limit

f
GHz

Read Amp D Corr! Fltr
dBuV dB dB dB

Margin

5260 MH=

15,780

[+

0.0 0.7

15,780

0.0 0.7

15,780

0.0 0.7

15,780

L HTH T
L U T

=ikl

5300 MH=

15,200

15,200

15,900

15,200

5310 MH=

15,960

15,960

15,960

15,960

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

8.5. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

EUT WITH USB CHARGER

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
@e Agilent 14:34:15 Aug 18, 2012 T FPeak Search

Mkr1 5.396 93 GHz

Ref 110 dBp* #Atten 0 dB 94.64 dBpY MNext Peak
#Peak

Mext Pk Right

MNesxt Pk Left

74.0
dBpv

#P A

Min Search

51 M2
=3 re FPk-Pk Search

=(f):
FTun
Swp

Start 5.350 00 GHz Stop 5.460 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent 14:34:37 Aug 18, 2012 R T Peak Search

Mkr1 5.372 18 GHz
Ref 110 dBp* #Atten 0 dB 44.93 dBpY Mext Paak

#FPeak

| Mext Pk Right
| MNext Pl Left
54.0
4B Min Search
4P g 1IN =earc
S1 M2
33 FC Pk-Pk Search
=(f):
FTun MWlkr @ CF
Swp
Start 5.350 00 GHz Stop 5.460 00 GHz | M?;e
#Res BW 1 MHz #WBW 1 kHz Sweep 85.8 ms (601 pts)
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Aglent 14:36:55 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.372 55 GHz
53.47 dBpv

#Peak

‘ Pk-Pk Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wkr © CF
hlare
10f2

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
H Agilent 14:36:10 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.371 82 GHz
44.94 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.460 00 GHz
Sweep 85.8 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

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

Tony & Roy
08/23/12
1214580
LG

FCC Class B

11ln 53GCHz Tx Continuously
EUT WITH USB CHARCER

Measurament Frequeney Amp  Preamp Gain

Dhistance to Antenna
Analvzar Rzading
Antenna Factor
Cable Loss

D Corr Distance Correct to 3 meters
Avg Average Field Strength (@ 3 m
Peak  Caleslated Peak Field Strength
HPF  High Pass Filter

Averags Field Strength Limit
Paak Field Strength Limit
Marzin ve. Average Limit
Marzin ve. Peak Limit

f
GHz

Read
dBuV

Amp D Corr! Fltr
dB dB dB

Margin
dB

5260 MH=

15,780

0.0 0.7

15,780

0.0 0.7

15,780

0.0 0.7

15,780

L HTH T
L U T

ot e

5300 MH=

15,200

15,200

15,900

15,200

5310 MH=

15,960

15,960

15,960

15,960

[ HH T
mitnitnicn
[= BN SR

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

8.6.

EUT WITH USB CHARGER

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent 16:01:55 Aug 20, 2012

RT

Peak Search

Ref 110 dBp* #Atten 0 dB

Mkr1 5.448 2 GHz
94.02 dBp

#Peak

Mext Peak

| Mext Pk Right

Mext Pl Laft

| Min Search

S3 FC

rrif):

FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#WBW 3 MHz

Stop 5470 0 GHz
Sweep 1 ms (601 pts)

| Pl-Plk Search

| tllr @ CF
hlore
10f2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent 16:11:19 Aug 20, 2012

RT

Peak Search

Ref 110 dBp* #Atten 0 dB

Mkr1 5.447 4 GHz
45.54 dBpv

#Peak
Log

10
dB/

Oftst
15.9

dB
DI

MNext Peak

| Mext Pl Right
| Mext Pl Left

54.0
dBy

#PAvy

| Min Search

51 M2
53 FC

(0

FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#WBW 1 kHz

Stop 5470 0 GHz
Sweep 93.6 ms (601 pts)

| Pk-Fk Search
| ik © CF

| hlore

1of2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 16:17:20 Aug 20, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.421 2 GHz
53.24 dBpv

#FPeak
Log

10
dB/

Offst
15.9

dB

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

#PAvy

51 M2
53 FS

if):

‘ Pk-Pk Search

FTun
Swp

Start 5.350 0 GHz
#HRes BW 1 MHz

Stop 5470 0 GHz

#WBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search

‘ Wkr © CF
hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

H Agilent 16:18:52 Aug 20, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.447 53 GHz
43.00 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

Stop 5.460 00 GHz

#WBW 1 kHz Sweep 85.8 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

H Agilent 16:34:23 Aug 20, 2012 R T

Freg/Channel

Mkr1 5.809 33 GHz

Ref 110 dBpY #Atten 0 dB 53.06 dBp

#Feak
Log

10
dB/

Offst
16.2

dB
DI

(8.2
By

P Ay

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 kHz
Auto Man

31 W2

Swep

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

w Agilent 16:27:45 Aug 20, 2012 R T

Peak Search

Mkr1 5.741 33 GHz
53.49 dBpv

Project:

Ref 110 dBpY #Atten 0 dB

#Feak
Log

10
dB/

Offst
16.2

dB
DI

68.2
By

P Ay

31 M2

‘ Pk-Pk Search

Swep

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

#VBW 3 MHz

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 08/20/12

Project #: 12014580

Company: LG

Test Target: FCC 15407

Mode Oper: a mode, 5.6GCHz

Configuration: EUT with USB Charger

f Measurament Frequeney Amp  Preamp Gain Averags Field Strength Limit

Dist  Dhstance to Antenna D Corr Distance Correct to 3 maters Paak Field Strength Limit
Analvzar Rzading Avg Average Field Strength (@ 3 m Marzin ve. Average Limit

AF Antenna Factor Peak  Caleslated Peak Field Strength Marzin ve. Peak Limit

CL Cable Loss HPF  High Pass Filter

f Dist | Read Amp | D Corr; Fltr ) Margin
CHz (m) | dBuV dB dB
Low Ch, S500MH=
11.000 3.0 3.1 -35.6 0.0 0.7
11,000 3.0 244 =35, 0.0 0.7
11,000 . 34.3 5, 0.0 0.7
11,000 ! 153

Mid Ch,
11.160
11,160
11160
11.160

High Ch, 5700MH=
11.400 3.0
11.400 3.0
11.400 30
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

8.7. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 17:04:20 Aug 20, 2012 R T | By Avg I

Mkr1 5.468 4 GHz Res By
Ref 110 dBpY #htten 0 dB 52.10 dBpY 1.0 MHz
#FPeak Auto Man|

Yideo BV
3.0 MHz
Auto Mlan|
VEWIRBW
1.00000
| Auto Man|

Average
N 100
On off

S1 W2 AvgVBW Type

$3 FC Pur (M=) "
Auto Man|

r(f):

FTun

Swp

Span/REWY|
Start5.350 0 GHz Stop 5.470 0 GHz 106

#Res BW 1 MHz #VWBW 3 MHz Sweep 1 ms {601 pts) Auto Ilan]

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 17:05:20 Aug 20, 2012 RL Feak Search

Mkr1 5.448 4 GHz
Ref 110 dBpY #Atten 0 dB 44.56 dByv Mext Peak

#P eak

‘ Next Pk Right
‘ Mext Pk Left
dB-IJV Min S h
#PAvg in Searc
S1 M2
3 FC Fk-Pk Search
u(fl:
Flun Mt © CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz | 1'\’10?59
#Res BW 1 MHz #WBW 1 kHz Sweep 93.6 ms (601 pts)

|
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 17:08:19 Aug 20, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.418 6 GHz
52.46 dByv

#Peak

‘ Mext Pealk

‘ Next Pk Right

‘ Mext Pk Left

#PAvy

51 V2
53 FC

‘ Min Search

i)

‘ Pk-Pk Search

FTun
Swp

‘ Mir © CF

Start 5.350 0 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

H Agilent 17:08:47 Aug 20, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.468 6 GHz
42,77 dBpv

#Peak

‘ Mext Pealk

‘ MNext Pk Right

‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search

FTun

Swp

‘ Mir @ CF

Start 5.350 0 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.470 0 GHz
Sweep 93.6 ms (601 pts)

hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

w Agilent 17:15:26 Aug 20, 2012

R T [Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.726 50 GHz
54.06 dBp

#Feak
Log

Center Freq
£.77500000 GHz

10
dB/

Offst
16.2

Start Freq
£.72500000 GHz

dB
DI

Stop Freq
582500000 GHz

(8.2
By

CF Step

P Ay o

31 W2

10.0000000 kHz
Auto Man

Freq Cffset
0.00000000 Hz

Swep

Signal Track

On Off

Start 5.725 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

w Agilent 17:12:02 Aug 20, 2012

R T | BWJ‘AVQ I

Ref 110 dBpY #Atten 0 dB

Mkr1 5.820 33 GHz
52.75 dBpv

#Feak
Log

Res BW
1.0 MHz
Auto Man|

10
dB/

Offst
16.2

Wideo BV
3.0 MHz
Auto Man|

dB
DI

YEBWIREW
1.00000
Auta Ilan|

68.2
By

Average

P Ay

31 W2

100
off

1

o Cn

P (RMS) >

‘Avgf\z’BW Type

Auto hdan|

Swep

-

Span/REwY

Start 5.725 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

106
Man

Auto
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 08/20/12

Project #: 12014580

Company: LG

Test Target: FCC 15407

Mode Oper: HT20 mode, 5.6GCHz

Configuration: EUT with USB Charger

f Measurament Frequeney Amp  Preamp Gain Averags Field Strength Limit

Dist  Dhstance to Antenna D Corr Distance Correct to 3 maters Paak Field Strength Limit
Analvzar Rzading Avg Average Field Strength (@ 3 m Marzin ve. Average Limit

AF Antenna Factor Peak  Caleslated Peak Field Strength Marzin ve. Peak Limit

CL Cable Loss HPF  High Pass Filter

f Read Amp | D Corr; Fltr ) Margin
GHz (m) : dBuV dB dB
Low Ch,
11.000 3.0
11.000 3.0
11.000
11.000

0.0 0.7
0.0 0.7
0.0 0.7

[ H T
o ok O
(=

Mid Ch,
11.160
11,160
11160
11.160

High Ch, 5700MH=
11.400 3.0
11.400 3.0
11.400 30
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

8.8.

EUT with Inductive Charger

TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

o Agilent 14:53:44 Aug 18, 2012

R T

Peak Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.134 25 GHz
51.87 dBpY

#FPeak

‘ Pk-Fk Search

FTun
Swep

Start 5.000 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

MNext Peak

‘ Mext Pl Right
‘ Mext Pl Left
‘ Iin Search

‘ lkr © CF
More
10af2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

w- Agilent 14:54:05 Aug 18, 2012

R T

Peak Search

Ref 110 dBp*

#Atten 0 dB

Mkr1 5.127 75 GHz
42.26 dBpY

#P eak

MNext Peak

| Mest Pl Right
| Mext Pl Left
‘ Min Search

Start 5.000 00 GHz
#Res BW 1 MHz

#WBW 1 kHz

Stop 5.150 00 GHz
Sweep 117 ms (601 pts)

| Pk-Fk Search

| ller @ CF
hlare
1of2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

LOW CHANNEL RESTRICTED, PEAK, VERT

d Agilent 14:58:03 Aug 18, 2012

R T

Peak Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.088 50 GHz
51.90 dBpY

#FPeak

‘ Pk-Fk Search

Start 5.000 00 GHz
#Res BW 1 MHz

#VWBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

Mext Pealk

‘ Mext Pk Right
‘ Mext Pl Left
‘ Iin Search

‘ hlkr © CF
Ivlore
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT
He Agllent 14:58:35 Aug 18, 2012

ET

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.127 50 GHz
42.34 dBpv

#Feak
Log

10
dB/

Offst
14.6

dB
DI

54.0
dBuv

P Ay

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

31 M2

Swep

Start 5.000 00 GHz
#Res BW 1 MHz

HVBW 1 kHz

Stop 5.150 00 GHz
Sweep 117 ms (601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
hore
10f2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement

Compliance Certification Services, Fremont Sm Chambar

Test Engr: Tony & Roy

Date: 08/23/12

Project #: 12U14580

Company: LG

Test Target: FCC Class B

Mode Oper: 11a 5.2 GHz Tx Continuously
EUT with Inductive Charger

MMeasurement Frequency Amp  Przamp Gain Average Field Strength Limit
Dhstanee to Antenna D Corr Dhstanes Correct to 3 meters Pealr Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Nlargin vs. Average Limit
Antenna Factor Peak  Caleulated Peak Field Strensth Wlargin vs. Peak Limit

Cable Loss HPF  High Pass Filter

f i Fead
GHz dBuV
5180 MHz
15.540 . 35.0
15.540 . 154
15.540 . 36.0
15.540 . 154

Amp ;D Corr: Fltr Margin: Ant. Pol.
dB VH

=Rs

o o
ITHYHTHT]
O HE

5200 MHz
15.600
15.600
15.600
15,600

LR S R
ST
e H e
[
LR R

ik ik

5240 MH=z
15,710
15,710
15,710
15,720

(ST
O LR R
b inimis

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

8.9. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

EUT with Inductive Charger

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 15:09:35 Aug 18, 2012 R T

Peak Search

Mkr1 5.132 75 GHz
Ref 110 dBpY #Atten 0 dB 52.15 dBp"

#P eak

Mext Peak

‘ Mext Pl Right
‘ Mesxt Pl Left
‘ Min Search

‘ Pk-Fk Search

FTun
S

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #WBW 3 MH=z Sweep 1 ms (601 pts)

‘ llr @ CF
hlore
10f2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

i Agilent 15:10:04 Aug 18, 2012 R T

Peak Search

Mkr1 5.128 50 GHz
Ref 110 dBpY #Atten 0 dB 42.22 dBpv

#Peak

Next Peak

Next Pk Right

MNesxt Pl Left

IMin Search

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz H#VBW 1 kHz Sweep 117 ms (601 pts)

Fk-Fk Search
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

LOW CHANNEL RESTRICTED, PEAK, VERT
% Aglent 15:00:32 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.048 25 GHz
52.73 dByv

#Peak

‘ Pk-Pk Search

FTun
Swp

Start 5.000 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wkr © CF
hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT
H Agilent 14:59:55 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.120 50 GHz
42.17 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.000 00 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.150 00 GHz
Sweep 117 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

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

Mode Oper:

Tony & Roy

08/23/12

1214580

LG

FCC Class B

11n 5.2GHz Tx Continuously

Measurament Frequeney Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peakk  Calevlated Pezak Field Btrength
Cable Loss HPF  High Pass Filter

Averags Field Strength Limit
Peal Field Strength Limit
Margin vs. Average Limit
Margin vs. Pzak Limit

f
GHz

Read
dBuV

9]
=

Amp ;D Corr; Flir
dB dB dB

&

Margin

£180 MH=

15,540

0.0 0.7

15,540

[

0.0 0.7

15,540

0.0 0.7

15.540

ot o o | ot
(S e S H o

I

0.0 0.7

5200 MH=

15.540

15,540

O

15,540

15.540

ot o ot
[ H S

I

5240 MH=

15,720

15,720

15,720

15,720

[ H M
ittt
T e el

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

8.10. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

EUT with Inductive Charger

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 15:18:50 Aug 18, 2012

BT Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.360 08 GHz
52.64 dBpY

Mext Peak

#Peak

‘ Next Pk Right

‘ Mest Pl Left

‘ Min Search

‘ Fk-Pk Search

FTun
S

‘ Whkr © CF

Start 5.350 00 GHz
#Res BW 1 MHz

#VWBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

hlore
10af2

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 15:18:26 Aug 18, 2012

R T Peak Search

Ref 110 dBpY #Atten 0 dB

#Peak
Log

Mkr1 5.400 78 GHz
42.37 dBpY Next Peak

10
dB/

‘ Nest Pk Right

Offst
15

dB
DI

‘ Mext Pl Left

54.0
By

#F.Avg

‘ Min Search

31 M2

‘ Fl-Fk Search

Swp

‘ Mkr @ CF

Start 5.350 00 GHz
#Res BW 1 MHz

HYBW 1 kHz

Stop 5.460 00 GHz ‘ 1l\rl?£e
Sweep §5.58 ms (601 pts)
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Aglent 15:31:45 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.361 92 GHz
52.02 dBuv

#Peak

‘ Pk-Pk Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wkr © CF
hlare
10f2

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
H Agilent 153207 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.372 73 GHz
42.30 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.460 00 GHz
Sweep 85.8 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Complianes Certification Services, Fremont Sm Chamber

Test Engr: Tony & Roy

Date: 08/13/12

Project #: 12U14580

Company: LG

Test Target: FCC Class B

Maode Opear: 1la 5.3 GHz Tx Continuously

Maasurement Frequeney Amp  Preamp Gain Averapge Field Strength Limit
DHstance to Antennz D Corr  Distanes Correct to 3 meaters Pzalk Fizlé Strenzth Limit
Analyzer Reading Avg Average Fiald Strength (@ 3 m Margin vs. Awverage Limit
Antenna Factor Pzl Calevlated Paak Field Strength Margin vs. Peak Limit

Cable Los: HPF  High Pasz Filter

f i Read Amp | D Corr: Flir Margin: Ant. Pol.
GHz dBuV dB dB VH
£260 MH=
15,780
15,780
15,780
15,780

[ H e
itmitnitn
(SRR )

5300 MIH=
15.900
15,900
15.900
15.900

[ T
ot
B T H =

5310 MH=
15,960
15.960
15,960
15.960

53.0
41.6
£3.0
41.6

thitmitnitn

T HIH
itaitn e

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

8.11.

EUT with Inductive Charger

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 15:16:38 Aug 18, 2012

R T

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.365 58 GHz

52.68 dBp*

#P eak

ext Peak

74.0
dBpv

#P A

53 FC

M1 52

=(fr:

FTun
Swep

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MH=

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Pk Right
‘ Mext Pk Left
‘ Iin Search
@
‘ Wikr © CF
Wlore

| 10f2
I

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent 15:17:26 Aug 18, 2012

R T Peak Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.364 67 GHz

#Peak
Loy

10

42.36 dBpv ‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left
‘ Min Search

Pl-Fk Search

Swp

Start 5.350 00 GHz
#HRes BW 1 MHz

#VBW 1 kHz

Stop 5.460 00 GHz
Sweep 85.8 ms (601 pts)

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Aglent 153345 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.352 75 GHz
52.08 dBuv

#Peak

‘ Pk-Pk Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wkr © CF
hlare
10f2

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
H Agilent 15:33:05 Aug 18, 2012

R T

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.363 93 GHz
42.43 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.460 00 GHz
Sweep 85.8 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

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

Mode Oper:

Tony & Roy

08/23/12

1214580

LG

FCC Class B

11ln 53GCHz Tx Continuously
EUT with Inductive Charger

Measurament Frequeney Amp  Preamp Gain

Dhistance to Antenna D Corr Distance Correct to 3 meters
Analvzar Rzading Avg Average Field Strength (@ 3 m
Antenna Factor Peak  Caleslated Peak Field Strength
Cable Loss HPF  High Pass Filter

Averags Field Strength Limit
Paak Field Strength Limit
Marzin ve. Average Limit
Marzin ve. Peak Limit

f
GHz

Read Amp D Corr! Fltr
dBuV dB dB dB

Margin

5260 MH=

15,780

0.0 0.7

15,780

0.0 0.7

15,780

0.0 0.7

15,780

5300 MH=

15,200

15,200

15,900

15,200

[T H
trighiDniEh
LU

o

5310 MH=

15,960

15,960

15,960

15,960

[
?I?I?I?I
b 00 (o (O

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

8.12.

TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

EUT with Inductive Charger

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

i Agilent 17:59:50 Aug 20, 2012

R T BviAvg |

Ref 1
#Fea

r(f):

Swp

S1 V2
S3 FC

FTun

10 dBp* #Atten 0 dB

Mkr1 5.468 2 GHz
52.35 dBpY

Res By
1.0 MHz

k

Auta Ilan

Yideo BV
3.0 MHz
Auto Ilan|

VEWIREBW
1.00000
Auto Man|

Average

z 100
Ie] Cn m

T M evorvEwW Tepe
P (WS Y
Auto Man|

_

Span/REW

Start5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MH=

Stop 5470 0 GHz 106
Sweep 1 ms (601 pts)  ||Auto tlan|

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 18:01:04 Aug 20, 2012

R T Peak Search

Gidange}

Ref 110 dBp*

#Atten 0 dB

Mkr1 5.365 03 GHz
42.09 dBpv

Mext Peak

Mext Pk Right

Mext Pl Left

Min Search

PPl Search

Start 5.350 00 GHz
#Res BW 1 MHz

#WBW 1 kHz

Stop 5.460 00 GHz
Sweep 271.2 ms (601 pts)
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

@ Agilent 18:06:07 Aug 20, 2012 F T | PeakSearch

Mkr1 5.422 6 GHz
Ref 110 dBpv #Atten 0 dB 52.68 dBpv Next Peak
#Peak
‘ Next Pk Right
‘ MNext Pk Left
4P Avg ‘ Min Search
$3 EC Pk-Pk Search
i)
FTun Mk @ CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1“’1?59
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 18:06:43 Aug 20, 2012 RL | Peak Search |

Mkr1 5.403 0 GHz
Ref 110 dBpv #Atten 0 dB 42.83 dBpv Next Peak
#Peak
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search
‘ Pk-Pk Search
FTun Mlkr @ CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz ‘ M?ge
#Res BW 1 MHz #WBW 1 kHz Sweep 93.6 ms (601 pts)
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

H Agilent 18:19:08 Aug 20, 2012 R T

Freg/Channel

Mkr1 5.736 83 GHz

Ref 110 dBpY #Atten 0 dB 52.53 dBpv

#Feak
Log

Center Freq
£.77500000 GHz

10
dB/

Offst
16.2

Start Freq
£.72500000 GHz

dB
DI

Stop Freq
582500000 GHz

(8.2
By

CF Step

P Ay

31 W2

10.0000000 kHz
Auto Man

Freq Cffset
0.00000000 Hz

Signal Track

On Off

Swep

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Start 5.725 00 GHz

#Res BW 1 MHz #VBW 3 MHz

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

w Agilent 18:12:43 Aug 20, 2012 R T

Fraeg/Channel

Mkr1 5.807 00 GHz

Ref 110 dBpY #Atten 0 dB 52.46 dBp

#Feak
Log

10
dB/

Offst
16.2

dB
DI

68.2
By

CF Step

P Ay

31 W2

10.0000000 kHz
Auto

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

UL

Freq Offset
0.00000000 Hz

Signal Track

On Off

Swep

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Start 5.725 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

—
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 08/20/12

Project #: 12014580

Company: LG

Test Target: FCC 15407

Mode Oper: a mode, 5.6GCHz
Configuration: EUT with Inductive Charger

Measurement Frequency Amp  Preamp Gain Avearage Field Strength Limit
Dhstance to Antenna D Corr Distance Correct to 3 maters Paak Field Strength Limit
Analvzar Rzading Avg Average Field Strength (@ 3 m Marzin ve. Average Limit
Antenna Factor Peak  Caleslated Peak Field Strength Marzin ve. Peak Limit

Cable Loss High Pass Filter

f Read D Corr: Flir ! Margin
GHz r dB
Low Ch,
11.000
11.000
11.000
11.000

Mid Ch,
11,160
11.160
11160
11,160

[T H H
o
- -1

High Ch, £700MHz
11.400 3.0
11.400 3.0
11,400 a0
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

8.13.

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

EUT With Inductive Charger

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

w Agilent 18:39:41 Aug 20, 2012 R T

Freg/Channsl

Mkr1 5.469 4 GHz
Ref 110 dBp* #Hatten 0 dB 52.22 dBpv

Center Freq

#Peak

541000000 GHz

Start Freq
5235000000 GHz
Stop Freqg
547000000 GHz

CF Step

# P Avy

12.0000000 hiHz

1|

Auto Ia

s1 vz ST P SIS
53 FC

Freq Offset
0.00000000 Hz

et (f):
FTun
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz
#Res BW 1 MHz #WBYW 3 MH=z Sweep 1 ms 501 pts)

Signal Track
Jn Off

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent 184028 Aog 20, 2012 R T

Feak Search

Mkr1 5.361 8 GHz
Ref 110 dBp* #Atten 0 dB 42.73 dBpv

Mext Paak

#Peak

‘ Mext Pl Right
‘ Mesxt Pl Left

‘ Min Search

Start 5.350 0 GHz Stop 5470 0 GHz
#Res BW 1 MHz #WBW 1 kHz Sweep 93.6 ms (601 pts)

‘ Pl-Pl Search

‘ ik @ CF
Mlore
1of2

Page 139 of 182

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H

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: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 18:30:09 Aug 20, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.368 6 GHz
53.02 dByv

#Peak

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

#PAvy

53 FC

51 V2

i)

‘ Pk-Pk Search

FTun
Swp

Start 5.350 0 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

‘ Min Search

‘ Wkr © CF
hlare
10f2

LOW CHANNEL RESTRICTED, AVERAGE, VERT

H Agilent 18:30:44 Aug 20, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.362 6 GHz
42.66 dByv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun

Swp

Start 5.350 0 GHz
#Hes BW 1 MHz

HVBW 1 kHz

Stop 5.470 0 GHz
Sweep 93.6 ms (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
w Agilent 18:20:40 Aug 20, 2012

R T

Ref 107 dBpY

#Atten 0 dB

Mkr1 5.770 00 GHz
47.36 dBpv

#Feak
Log

10
dB/

Offst
10

dB
DI

(8.2
By

P Ay

Average
100
On Off

31 W2

Swep

Start 5.725 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Avg/VEW Type
Pt (RMS)H

HIGH CHANNEL BANDEDGE, PEAK, VERT
w Agilent 18:25:33 Aug 20, 2012

R T

Peak Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.784 17 GHz
52.95 dBpv

#Feak
Log

10
dB/

Offst
16.2

dB
DI

68.2
By

P Ay

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

31 M2

Swep

Start 5.725 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 08/20/12

Project #: 12014580

Company: LG

Test Target: FCC 15407

Mode Oper: HT20, 5.6CH=

Configuration: EUT with Inductive Charger

f Measurament Frequeney Amp  Preamp Gain Averags Field Strength Limit

Dist  Dhstance to Antenna D Corr Distance Correct to 3 maters Paak Field Strength Limit
Analvzar Rzading Avg Average Field Strength (@ 3 m Marzin ve. Average Limit

AF Antenna Factor Peak  Caleslated Peak Field Strength Marzin ve. Peak Limit

CL Cable Loss HPF  High Pass Filter

f Dist ;: Read Amp : D Corr; Fltr ) Margin
CHz (m) | dBuV dB dB dB
Low Ch, S500MH=
11.000 3.0 34.1 -35.6 0.0 0.7
11,000 3.0 23.7 =35, 0.0 0.7
11,000 . M5 5, 0.0 0.7

11,000 ! 244 -3

Mid Ch,
11,160
11.160
11160
11,160

R HEHEH
LU T

Rinikis

High Ch, 5700MH=
11,400 a0
11.400 3.0
11,400 a0
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

8.14. WORST-CASE BELOW 1 GHz

WITH USB Charger

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

HORIZONTAL PLOT
UL Fremont, 5m Chamker A 14 Aug 2812 161582

L

%Radiated Emissions

{|Project No:tz2U14584

8o B JCIient Noame LG

Mode!| /Device:LG-9608

Config A0ther EUT with USB charger
70 : - ‘ ‘ b ‘,Teat By Tony & Roy

B4

1%

44

34

dBul/m Horizontal

Frequemncy [MH=]

Renge [HHz] Det  RBUCHz] VBWCHz]  Sweep Lakel Renge [HHz] Det  RBUCHz] UBWCHz]  Sweep Labe
| ;381 Baa PK 120k I Auto/Coupled  Horizontal

tle: EUT with USB charger SGHz.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

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

VERTICAL PLOT

UL Fremont, 5m Chamber A 14 PAug 2812 161582

=le]
Rodicted Emissions

Project Mo 12014586
=ld : ' : : R CCTient Nome:LG
: : : A i |Mode| /Device:LE-968

: : : : [ {|Config /Other:EUT with USBE charger
7R - ; ; A S i|Test By:Tony & Roy

S1|

=4

4y

34

dBull/m Uertical

Frequency [MH=1]

Ronge [MHe] Det RBUCHz] UBWCHz]  Sweep Lobal Ronge [MHz] bet  RBWCHz] UBWOHZ]
| 38-1 666 PK 1208k IM futodCoupled  Horizontol

File: EUT with USE charger 5GHz.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

HORIZONTAL AND VERTICAL DATA
Project No: 12U14580

Client Name: LG

Model /Device: LG-960

Config /Other: EUT with USB charger
Test By: Tony & Roy

T122 Sunol |5mB Amp CFR 47 Part

Meter Bilog. TXT Path 30- 15 Class B

Test Frequency|Reading [Detector |(dB) 1000MHz (dB) [dBuV/m |3m Polarity
61.5967 40.67|PK 7.6 -28.9 19.37 Horz
79.6243 42.1|PK 7.8 -28.8 21.1 Horz
154.8361 40.46(PK 12.5 -28 24.96 Horz
204.6543 38.3(PK 11.1 -27.6 21.8 Horz
266.6847 37.74|PK 12.9 -27 23.64 Horz
389.97 45.7|PK 15.1 -26.9 33.9 Horz
43.3753 47.37|PK 11.3 -29.2 29.47 Vert
68.5751 41.45(PK 8.1 -28.9 20.65 Vert
79.2366 47.41|PK 7.9 -28.8 26.51 Vert
199.0328 36.04(PK -27.6 21.14 Vert
387.8377 38.81|PK -26.9 27.01 Vert
706.9065 37.89(PK -26.1 32.09 Vert
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

WITH INDUCTIVE Charger

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

HORIZONTAL PLOT

UL Fremont,CA 5m Chomker B 24 ﬁug 2812 151825

15|

{|Rodioted Emissions
! : ! [ R |Project No:12014588

88 H | ' ' ! ! ! ' Client MNaome:LG

H i ; i [Made | ADevice:LiG-ESBE

1 : 1 ! Lo ‘|Config /0ther:!la 5GHz worst cose
74 ; ] R {Test By:Tony & Roy

=1

56

4B

3

dBull’m Horizontal

I
Freqguency CMH=]

Fenge [HHz] Det FREWCHz] UBWIHZ] =~ Sweep Lobel Rarge [HHz] Det  REWCHz1 VBMCHz]  Sweep Lrbel
|+ 38- 1060 Ft 128k 1M AutodCogzled  Horizontal

File: 11a 56Hz worst come retest.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

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

VERTICAL PLOT

[0/ Fr"emcm't,cﬂ 5m Chombker B 24 ﬁug 2812 th 1825
i i A {|Radioted Emissions

H B ! H ! H ' Froject Mo:12U14588

5B H H ! | : ! F1El ignt MNeame : LG

: : ' : ' H V|[Made! /Device:LG-E96H

94

: : ' : ' ! ‘|Config /0ther:lla 56Hz worst cose
7H : : ; : ; : i{Test By:Tony & Roy

6H

CFR 47 Park 150 Closs Bi3d

5

4B

368

dBul/m Vertical

o5
Freqguerncy [CMH=]

Fenge CHHz] Det  REWCHz] VEWLHZ]  Sweep Lokel Rarge [HHz1 Det REWCHzI VEMCHz]  Sweep Lehel
|+ 38- 1088 FK 128k M Auto/Cogeled  Horizontal

File: 11a 5GHz wor=t coze retest DAT
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

HORIZONTAL AND VERTICAL DATA

Project No:

12U14580

Client Name:

LG

Model /Device:

LG-E960

Config /Other:

EUT with Inductive Charger

Test By:

Tony & Roy

Test Date:

8/24/12

Test
Frequency

Meter
Reading

Detector

T122
Sunol
Bilog.
(dB)

TXT

5mB Amp
Path 30-
1000MHz
(dB)

Polarity

30.97

36.22

PK

20.7

-29.3

Horz

84.32

46.91

PK

7.7

-28.7

Horz

188.11

43.15

PK

11.2

-27.7

Horz

266.68

44.09

PK

12.9

-27

Horz

30.97

45.31

PK

20.7

-29.3

Vert

80.44

46.6

PK

7.8

-28.7

Vert

195.87

37.72

PK

12.1

-27.6

Vert

266.68

35.5

PK

12.9

-27

Vert

PK - Peak detector
QP - Quasi-Peak detector
LnAv - Linear Average detector

LgAv - Log Average detector
Av - Average detector
CAV - CISPR Average detector
RMS - RMS detection
CRMS - CISPR RMS detection
Text File: EUT_with Inductive charger_5GHz.TXT
File: EUT_with Inductive charger_5GHz.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregquency 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 Gl 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: 12U14580-2

FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

WITH USB Charger

6 WORST EMISSIONS

Project No:12U14580
Client Name:LG
Model/Device:LG-E960

Test Volt/Freq:120V / 60Hz

Test By:Tony & Roy

Line-L1.15 - 30MHz

Test Frequ Meter Rez Detector T24 1L L1.T LC Cables dB(uVolts CFR 47 Par Margin

0.5685
0.5685
1.5

1.5
2.3775
2.3775
3.462
3.462
4.92
4.92

48.56 PK
28.72 Av
47.43 PK
30.55 Av
47.09 PK
30.17 Av

47.4 PK
30.58 Av
48.92 PK
30.15 Av

Line-L2 .15 - 30MHz
Test Frequ Meter Rec Detector T24ILL2.T LC Cables

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0

0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

48.66
28.82 -
47.63
30.75 -
47.29
30.37 -
47.6
30.78 -
49.12
30.35 -

dB(uVolts CFR 47 Par Margin

56

56

56

56

56

-7.34 -

-8.37 -

-8.71 -

-8.4 -

-6.88 -

CFR 47 Par Margin

46 -17.18
46 - -15.25
46 _ -15.63
46 - -15.22
46 _ -15.65

CFR 47 Par Margin

0.5055 47.19 PK 0.1 0 47.29 56 -8.71 - -
0.5055 29.73 Av 0.1 0 29.83 - - 46 -16.17
1.617 42.47 PK 0.1 0.1 42.67 56 -13.33 - -
1.617 23.93 Av 0.1 0.1 24.13 - - 46 -21.87
2.508 43.35 PK 0.1 0.1 43.55 56 -12.45 - -
2.508 24.87 Av 0.1 0.1 25.07 - - 46 -20.93
3.4575 43.75 PK 0.1 0.1 43.95 56 -12.05 - -
3.4575 27.26 Av 0.1 0.1 27.46 - - 46 -18.54
21.039 42.5 PK 0.3 0.2 43 60 -17 - -
21.039 27.04 Av 0.3 0.2 27.54 - - 50 -22.46
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

LINE 1 RESULTS

UL Fremont, CA CE Rcom

16 Aug 2812

B9 1781

Client Nome:LG

Test Uolt/Freq
Test By:Tony &

Conducted RFI Uoltage
Project No: 12014580

Mode | /Device: LG-ESBH

128V / BBHz
Roy

dECulaltsd Line-L1

\
N

H 1:
Frequency [MH=z]

T3

Ronge [MHz] Det  RBUCHz] UBWCHE]  Sueep Lakel
I+.15-38 PK/A 1Bk n‘a 15/4.5kHz Line-Li

Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep

Lakel

File: EUT U Charger WIFI 5GHz.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

LINE 2 RESULTS

UL Fremont, CA CE Room 16 Aug 2812 Bg. 1781
: : P : Conducted RFI Voltage

Froject No:12U14588

Client Nome:LG

Mode | /Device: LG-E9EH

Test Uolt/Freg: 128U / BBHz
Test By Torny & Roy

dBlulalts) Line-L2

.1: h h h h h H H :11@
Fregquency [MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Sweep Lokal Renge [MHz] Det RBUCHz] UBMCHz]  Sueep
1:.15-38 PrAB 1Bk n/n fe/d.BkHz Line-L1

ile: EUT _USE Charger WIFT 5GHz.DAT
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

WITH INDUCTIVE Charger

6 WORST EMISSIONS

Project No:12U14580

Client Name:LG

Model/Device:LG-E960

Test Volt/Freq:120/60Hz : 2GHz TX Mode
Test By:S. Aguilar

Line-L1.15 - 30MHz

Test Frequ Meter Ree Detector T24ILL1.T LC Cables dB(uVolts CISPR 11/ Margin

0.159 51.33 PK 0.1
0.159 45.33 Av 0.1
0.483 48.58 PK 0.1
0.483 40.39 Av 0.1
0.807 48.74 PK 0.1
0.807 41.33 Av 0.1
1.131 48.41 PK 0.1
1.131 41.45 Av 0.1
1.4505 49.54 PK 0.1
1.4505 42.54 Av 0.1
1.779 48.26 PK 0.1
1.779 40.8 Av 0.1
2.103 46.12 PK 0.1
2.103 38.2 Av 0.1
26.5065 45.84 PK 0.5
26.5065 38.99 Av 0.5

Line-12 .15 - 30MHz

0

O O O O o o

0.1
0.1
0.1
0.1
0.1
0.3
0.3

Test Frequ Meter Rec Detector T24ILL2.T LC Cables

51.43 65.5 -14.07 - -
45.43 - - 55.5
48.68 56.3 -7.62 - -
40.49 - - 46.3
48.84 56 -7.16 - -
41.43 - - 46
48.51 56 -7.49 - -
41.55 - - 46
49.74 56 -6.26 - -
42.74 - - 46
48.46 56 -7.54 - -
41 - - 46
46.32 56 -9.68 - -
38.4 - - 46
46.64 60 -13.36 - -
39.79 - - 50

dB(uVolts CISPR 11/ Margin

CISPR 11/ Margin

-10.07

-5.81

-4.57

-4.45

-3.26

-5

-7.6

-10.21

CISPR 11/ Margin

0.159 45.85 PK 0.1 0 4595 65.5  -19.55 - -
0.159 38.53 Av 0.1 0  3863- - 55.5  -16.87
0.483 45.64 PK 0.1 0 4574 563  -10.56 - -
0.483 34.74 Av 0.1 0 3484- - 463  -11.46
0.807 44.2 PK 0.1 0 44.3 56 -11.7 - -
0.807 35.29 Av 0.1 0 3539- - 46  -10.61
1.131 45.56 PK 0.1 0.1 45.76 56  -10.24 - -
1.131 35.85 Av 0.1 0.1 36.05 - - 46 -9.95
1.455 45.15 PK 0.1 0.1 45.35 56  -10.65 - -
1.455 36.29 Av 0.1 0.1 36.49 - - 46 -9.51
1.779 43.94 PK 0.1 0.1 44.14 56  -11.86 - -
1.779 34.73 Av 0.1 0.1 34,93 - - 46  -11.07
2.103 41.35 PK 0.1 0.1 4155 56 -14.45 - -
2.103 32.02 Av 0.1 0.1 32.22 - - 46  -13.78
26.5155 40.2 PK 0.5 0.3 41 60 -19 - -
26.5155 36.61 Av 0.5 0.3 37.41 - - 50 -12.59
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

LINE 1 RESULTS

UL Fremont, CA CE Rcom 24 Aug 2812 Bb1:.53. 25
: : 1 bbb 1 Conducted RFI Uoltage

Project No: 12014580

Client Nome: LG

Mode | /Device: LG-E968

Test Uolt/Freqi12B8/6BHz . 2GHz TX Mode
Test By:3. Aguilar

Line-L1 dBCulUolts2

T3

Frequency [MH=z]

Ronge [MHz] Det  RBUCHz] UBWCHE]  Sueep Lakel Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep Lakel
I+.15-38 PK/A 1Bk n‘a 15/4.5kHz Line-L

File: Project Naldl14588 Client MomelG ModelDevicelG-EOGH Test UoltFreql2B6BHz  MFC TX Mode Test ByS DAT
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

LINE 2 RESULTS

UL Fremont, CA CE Room

24 Pug 2812 B1:53.:25

Froject No:12U14588

Client Nome:LG

Mode | /Device: LG-E950
Test Uolt/Freg: 128/68Hz
Test By:'3. Aguilar

Conducted RFI Voltage

. 2GHz TX Mode

o]

Line-L2 dBtuloltsl

.1: h h h h h H H :11@
Fregquency [MH=]

Ronge [MHz]
1:.15-38

Det RBUCHz] UBWCHz]  Sweep Lokal Renge [MHz] Det RBUCHz] UBMCHz]  Sueep Label
fe/d.BkHz Line-Lt [ 2:.15-30 PR/ 10k n'o

1e/4 Btz Line-L2

ile: Project Nol2U14588 Client NomelG ModelDevicelG-ESEH Test UoltFreql286@Hz  NFC TX Mode Test ByS.DAT
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

10. DYNAMIC FREQUENCY SELECTION

10.1. OVERVIEW

10.1.1. LIMITS

INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-210 Issue 7 A9.4 (b) (i) Channel Availability Check Time: ...

Additional requirements for the band 5600-5650 MHz: Until further notice, devices subject to
this Section shall not be capable of transmitting in the band 5600-5650 MHz, so that
Environment Canada weather radars operating in this band are protected.

RSS-210 Issue 7 A9.4 (b) (iv) Channel closing time: the maximum channel closing time is 260
ms.

ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING
IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

Table 1. Applicability of DFS requirements prior to use of a channel

Requirement

Operational Mode

Client (without

Client (with

Master radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes

Channel Availability Check Time | Yes Not required Not required

Uniform Spreading Yes Not required Not required

Table 2: Applicability of DES requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DES)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

= 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS
response.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012

FCC ID: ZNFE960 IC: 2703C-E960

Table 4. DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kHz) Successful
Detection
6 1 333 300 9 333 70% 30
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REPORT NO: 12U14580-2
FCC ID: ZNFE960

DATE: AUGUST 24 2012
IC: 2703C-E960

10.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Fregeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of —64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST
Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 05/11/13
Vector Signhal Generator, 20GHz Agilent / HP E8267C C01066 11/17/12
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REPORT NO: 12U14580-2

FCC ID: ZNFE960

DATE: AUGUST 24 2012

IC: 2703C-E960

10.1.3.

SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device

Controller and Server PC,
with Data file

SUPPORT EQUIPMENT

Slave Device
(EUT)

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A- FTX120690N2 LDK102061
K9
AC Adapter (AP) Delta Electronics EADP-45BB B DTH112490BD DoC
Notebook PC Dell PP18L 10657517725 DoC
(Server/Controller)
AC Adapter (Server PC) Dell LA65SNO-00 CN-ODF263-71615 DoC
6AU-1019
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

10.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 9.59 dBm EIRP in the 5250-5350 MHz band and
9.38 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly utilized with the EUT has a gain of -3.33 dBi..
The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the

required radiated threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The EUT uses one transmitter/receiver chains each connected to an antenna to perform
radiated tests.

WLAN Traffic that meets or exceeds the minimum required loading is generated by transferring
a 4.1Gbyte file from the controller/server PC to the EUT using FTP software package FileZilla
version 3.5.0. Traffic was generated per KDB 315937.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. One nominal channel bandwidth, 20 MHz, is
implemented.

The kernel version installed in the EUT during testing was 3.0.21 Jh.koo@fanta #1
SMP PREEMPT Tue Jul 17 13:18:23 KST 2012.

The Build number installed in the EUT during testing was geeb_att_us-eng 4.0.4 IMM76L
b85552h7e test-keys.

The software installed in the access point is revision 12.4(25d)JAL.

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 815.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102061. The minimum antenna gain
for the Master Device is 3.5 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.
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REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

10.2. RESULTS FOR 20 MHz BANDWIDTH

10.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

10.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
@ Agllent 12:12:01 Aug 14, 2012 R T |Freg/Channel

Mkr1 25.27 ms

4 Center Frag
Ref 40 dB #Atten 0 dB £3.95 dB
#Poak [ — e M 5 50000000 GHz

Log
10 Start Freq
dB/ 5 50000000 GHz
Offst
225
dB Stop Freq
. £ 50000000 GHz

£4.0
dBm CF Step
3.00000000 hHz

LgAv Luto Ilan

w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track
On Oif

Center 5.500 000 GHz Span 0 Hz ‘
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Page 165 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

TRAFFIC

SLAVE TRAFFIC

W Agilent E T |Freg/Channel

TSR ——
4 m enter -red

Ref 40 dB #Atten 0 dB 85.65 dB

#Poak [ — e M 5 50000000 GHe

Log
Start Freq
£.50000000 GHz

Stop Freq
550000000 GHz

4B i PTTAT o CF Step

3.00000000 MHz
At hdan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .

ETun Signal Track
On Oiff

Center 5.500 000 GHz Span 0 Hz ‘

Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)

LgAv
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10.2.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

10.2.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.116 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 116.0 260

Page 167 of 182

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14580-2 DATE: AUGUST 24 2012
FCC ID: ZNFE960 IC: 2703C-E960

MOVE TIME

MOVE TIME
- Agilent 10:24:58 Aug 14, 2012 R T [Freg/Channel

A Mkl 116 ms Certer E
Ref 40 dB #Atten 0 dB 24 48 dB enter Freq
e dBm en 0 5.50000000 GHz
#Peak |
Log !

10 4 Start Freq
dB/ £ 50000000 GHz
Offst

225
4B i Stop Freqg
. LFLLLL 550000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LyAv Auto tlan|

Center 5.500 000 GHz Span 0 Hz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s {3001 pts) 000000000 Hz
Matker Trace > Pz Amplitude

1R 1 1632 ¢ G261 dBm
18 45 116 ms -24.45 dB

Signal Track
On Off

—
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CHANNEL CLOSING TIME

CLOSING TIME

4 Agilent 10:33:08 Aug 14, 2012

R T

Freg/Channel

Ref 40 dBm

#Atten 0 dB

A MErT 200 ms

-37.24 dB
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Log

10
dB/

Offst
22.5

dB
]|
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550000000 GHz
Start Freq
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dBm
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53 V

CF Step
3.00000000 MHz
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AR
off):

FTun

Center 5.500 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

=
&
]
o
=
=
a
=
<I

-100.0

-110.0

5.000000 7.500000 10.000000 12.500000 16.000000
Time (s)

!1.732 £95.58 @[F| Print
15000 (o558 o | Treen

@I
)
= ~

|Aggregate Time Above Threshold
Between T1 and T2 {ms) Exit

0.00 @
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

-90.0

=
&
-
i}
pn}
S
=
a
=
<

-100.0
-110.0
-120.0
-130.0

-140.0
0.000000 5.000000 7.500000 10.000000 12.500000 16.000000
Time (s)

- Hhrestiold] 1.532 o558 G| Print
| [esss ] @l 15.000 o558 @ | e
2.0000

Time Per ins Above Aggregate Time Above Threshold
Bin (ms) | Threshold Between T1 and T2 (ms)

58 116.00
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DATE: AUGUST 24 2012

IC: 2703C-E960

10.2.5.

RESULTS

NON-OCCUPANCY PERIOD

No EUT transmissions were observed on the test channel during the 30-minute observation

time.

NON-OCCUPANCY PERIOD

e Agilent 11:50:08 Aug 14, 2012 R T |FregiChannel

&Mkl 1.8 ks Centor F

Ref 40 dBm #Atten 0 (B -33.48 dB ener Fred
#Ppak &.£0000000 GHz
Log
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dB/ 540000000 GHz
Offst

225

dB Stop Freq
DI £.50000000 GHz
£4.0

dBm CF Step

300000000 MHz
LgAv & |llAato Ilan
w1 s2 Fraq Offset
S3 FS 0.00000000 Hz
AA
aff): )
ETun Signal Track
On Oif

Center 5.500 000 GHz Span 0 Hz ' ‘

Res BW 3 MHz VBW 3 MHz Sweep 2 ks {8001 pis)

I
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